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1. Background 

In the dynamic landscape of healthcare, understanding 

the impact of significant events on patient outcomes and 

infection rates is paramount for effective clinical 

management and quality improvement. The COVID-19 

pandemic has prompted a re-evaluation of healthcare 

practices and infection control protocols, necessitating a 

comprehensive examination of device-associated infection 

trends in tertiary care settings.1 Healthcare-Associated 

Infections (HAIs) continue to be a critical concern for 

patient safety, with Device-Associated Infections (DAIs) 

playing a significant role in this landscape.2 DAIs 

encompass a spectrum of infections directly linked to the 

use of medical devices, such as urinary catheters, ventilators, 

and central lines.3 Understanding the epidemiology of 

these infections is vital for shaping effective infection 

control strategies and improving patient outcomes. As the 

healthcare grappled with unprecedented challenges during 

the pandemic, ranging from resource constraints to 

dynamic patient populations, it becomes imperative to 

assess the implications on device-associated infections.4 

The comparative analysis presented in this study seeks to 

identify temporal trends, disparities, and potential contributing 

factors that may have influenced infection rates.5  

Centres for Disease Control and Prevention (CDC) 

has defined Catheter-Associated Urinary Tract Infection 

(CAUTI) as urinary tract infection diagnosed when an 

Indwelling Urinary Catheter (IUC) has been in situ for 

over two consecutive days in an inpatient setting on the 

date of the event or the preceding day, designating the 

day of device placement as Day 1.6 

Central Line-Associated Bloodstream Infections 

(CLABSIs) are a significant concern in healthcare settings, 

particularly in Intensive Care Units (ICUs), due to their 

association with increased morbidity, mortality, and 

healthcare costs. According to CDC, a CLABSI is 
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defined as a laboratory-confirmed bloodstream infection 

in which an eligible Bloodstream Infection (BSI) 

organism is identified, and an eligible central line is 

present on the day of the BSI Occurrence Event (DOE) or 

the day before.7 

Ventilator-Associated Pneumonia (VAP) represents a 

significant concern in critical care settings, particularly 

among patients undergoing mechanical ventilation, due to 

its associated morbidity and mortality rates. As defined 

by CDC, VAP is characterized by pneumonia occurring 

in patients who have been mechanically ventilated for 

more than two consecutive calendar days on the date of 

the event, with the day of ventilator placement designated 

as Day 1, and the presence of the ventilator on the date of 

the event or the preceding day.8 This CDC definition 

serves as a cornerstone for the surveillance, prevention, 

and management of VAP within healthcare facilities, 

guiding clinicians in the identification and appropriate 

management of this potentially life-threatening infection. 

 

2. Objectives 

This study aims to elucidate the shifts in infection rates, 

specifically CAUTI, VAP, and CLABSI in a tertiary care 

centre before and after the onset of the global pandemic. 

By scrutinizing pre-pandemic and post-pandemic data, 

our objective is to provide insights into the evolving 

landscape of device-associated infections and inform 

evidence-based strategies for optimizing patient care. 

 

3. Methods 

This retrospective study was conducted at UCMS & GTB 

Hospital, Delhi in two phases: pre pandemic period 

(October 2019 - March 2020) and post-pandemic (August 

2021 - January 2022). 

 

3.1. Inclusion Criteria 

• Patients with documented urinary catheter, central 

line, or ventilator days during their hospital stay. 

• Patients admitted for at least 24 hours. 

 

3.2. Exclusion Criteria 

• Patients with incomplete medical records. 

• Patients with missing data on device utilization or 

DAI rates. 

 

The number of samples for each device during the 

pre-pandemic and post-pandemic periods were: 

• Pre-pandemic period: 

• Urinary catheter days: 898 

• Ventilator days: 1203 

• Central line days: 1113 

• Post-pandemic period: 

• Urinary catheter days: 1730 

• Ventilator days: 950 

• Central line days: 799 

Data Collection: Data on patient demographics, 

device utilization (urinary catheter days, central line days, 

and ventilator days), and device-associated infection rates 

(CAUTI, CLABSI, and VAP) were collected from medical 

records. 

 

3.3. Data Management and Statistical Analysis 

Descriptive statistics were used to summarize patient 

characteristics and device-associated infection rates. A 

comparison of device-associated infection rates between 

the pre-pandemic and post-pandemic periods was 

conducted using the chi-square test or Fisher's exact test, 

as appropriate. A P-value <0.05 was considered statistically 

significant. 

  

4. Results 

During the comparative analysis between the pre-

pandemic and post-pandemic phases, shifts were 

observed in DAIs and device utilization rates within the 

tertiary care Centre as depicted in Table 1. Figure 1 

depicts the comparison of various DAI rates. In the pre-

pandemic group, the rates of CAUTI, CLABSI, and VAP 

were recorded at 17.1, 18.8, and 31 cases per 1000 device 

days respectively. In contrast, the post-pandemic group 

exhibited varying trends, with CAUTI and VAP rates 

at 19.5 and 20.8, respectively, while the CLABSI 

rate increased to 22.1 cases per 1000 device days. 

Interestingly, although not statistically significant (P 

>0.05), the P-values for CAUTI (P = 0.2) and CLABSI 

(P = 0.4) rates suggest a trend towards higher infection rates 

post-pandemic. Moreover, while there were no significant 

 

Table 1. Pre- and Post-COVID Comparison of DAI 

Parameters Pre-pandemic group Post-pandemic group P-value 

CAUTI (cases per 1000 device days) 17.1 19.5 0.2 

VAP (cases per 1000 device days) 31 20.8 0.3 

CLABSI (cases per 1000 device days) 18.8 22.1 0.4 

Urinary catheter days 149.67 288.33  

0.7 
Ventilator days 200.5 158.33 

Central line days 185.5 133.17 

Urinary catheter utilization ratio 0.55 0.88  

0.4 

 

Ventilator utilization ratio 0.807 0.745 

Central line utilization ratio 0.731 0.715 
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Figure 1. Comparison of DAI Rates. 

 
 

 

Figure 2. Trend of Pre-pandemic and Post-pandemic DAI Rates. 
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differences in ventilator days between the two groups, 

there was a notable increase in urinary catheter days 

(from 149.67 to 288.33) post-pandemic, coupled with 

reductions in both ventilator days and central line days. 

Correspondingly, the urinary catheter utilization ratio 

demonstrated a substantial increase post-pandemic (from 

0.55 to 0.88), while the ventilator and central line utilization 

ratios showed slight declines. 

The month-wise trends in device-associated infections 

pre- and post-pandemic reveals significant fluctuations in 

infection rates, as illustrated in Figure 2. 

 

4.1. Pre-pandemic Period (Oct 2019 - Mar 2020) 

CAUTI Rate: The CAUTI rate varied throughout the 

pre-pandemic period, ranging from 14 to 24 cases per 

1000 device days. Notable fluctuations were observed, 

with peaks in January 2020 (24 cases per 1000 device 

days) and February 2020 (20 cases per 1000 device days). 

VAP Rate: Similarly, the VAP rate exhibited 

fluctuations, ranging from 28 to 53 cases per 1000 device 

days. The highest rate was recorded in March 2020 (53 

cases per 1000 device days), while the lowest was observed 

in December 2019 (28 cases per 1000 device days). 

CLABSI Rate: The CLABSI rate also demonstrated 

variability, ranging from 9 to 41 cases per 1000 device 

days. Peaks were noted in March 2020 (41 cases per 1000 

device days) and November 2019 (21 cases per 1000 

device days). 

 

4.2. Post-pandemic Period (Aug 2021 - Jan 2022) 

CAUTI Rate: In the post-pandemic period, the CAUTI 

rate fluctuated between 10 and 30 cases per 1000 device 

days. The highest rate was observed in November 2021 

(30 cases per 1000 device days), while the lowest was 

recorded in September 2021 (10 case per 1000 device days). 

VAP Rate: The VAP rate varied between 10 and 28 

cases per 1000 device days post-pandemic. The highest 

rate occurred in August 2021 (28 cases per 1000 device 

days), while the lowest was observed in September 2021 

(10 case per 1000 device days). 

CLABSI Rate: Similar to the other DAIs, the 

CLABSI rate showed fluctuations, ranging from 7 to 32 

cases per 1000 device days. The highest rate was recorded in 

October 2021 (32 cases per 1000 device days), while the 

lowest was observed in September 2021 (7 cases per 

1000 device days).

 

 
 

Figure 3. Distribution of Device Utilization Rates Pre- and Post-pandemic. 

 

The stacked bar diagram in Figure 3 illustrates significant 
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reported that the incidence rate of CAUTI, CLABSI, and 

VAP was 7.42, 10.20, and 21.08 per 1000 device-days, 

respectively, comparable to our study.9 As per data from 

the World Health Organization, developed countries 

typically report lower incidence for CLABSI, VAP, and 

CAUTI, with rates of 3.5, 7.9, and 4.1 per 1000 device-

days, respectively. Conversely, developing countries tend 

to have higher incidence densities, with rates of 12.2, 

23.9, and 8.8 per 1000 device-days for CLABSI, VAP, 

and CAUTI, respectively.10 The prevalence of various 

healthcare-associated infections varies considerably across 

nations and is influenced by economic disparities. Research 

indicates that individuals in low- and middle-income 

countries face a significantly elevated risk of contracting 

HAIs, with some studies suggesting this risk may be as 

much as 20 times higher compared to individuals in 

higher-income settings.9 

The comparison between post-pandemic device-

associated infection rates from our study and those 

reported by Zand et al. in Iran reveals notable disparities. 

While our findings show marginal increase in CAUTI 

and VAP rates, along with a notable rise in CLABSI rate 

post-pandemic, Zand et al.'s study reported a significant 

decrease in VAP rates during the pandemic period, while 

CLABSI and CAUTI rates remained relatively stable.11 

Comparing the post-pandemic DAI rates from our study 

with those reported by Alsaffar et al., revealed marginal 

increase in CAUTI and VAP rates, alongside a notable 

rise in CLABSI rate post-pandemic. Conversely, Alsaffar 

et al. observed contrasting trends, with CLABSI rates 

significantly increasing in 2020-2021 compared with 

2019, while CAUTI rates significantly decreased during 

the same period.12 These disparities underscore the varied 

impacts of the pandemic on DAIs across different 

healthcare settings and highlight the need for context-

specific interventions to address evolving infection trends. 

Further research is warranted to elucidate the underlying 

factors driving these outcomes. 

In comparing the results between our study and that of 

AlAhdal et al., similarities and disparities are evident. 

Both studies found no significant impact on DAI rates 

when comparing monthly trends before and after the 

pandemic, with P-values >0.05. Our study, spanning 

from October 2019 to March 2020 for the pre-pandemic 

period and from August 2021 to January 2022 for the 

post-pandemic period, revealed notable fluctuations in 

CAUTI, VAP, and CLABSI rates. Similarly, AlAhdal et 

al. found no statistically significant differences in DAIs 

between 2019 and 2020.13 These parallel findings suggest 

a consistent pattern of DAI dynamics and infection control 

practices across different healthcare settings, highlighting 

the resilience of infection prevention measures in the face 

of pandemic-related disruptions. In contrast to our study, 

Mitra et al. in their study on observed significant reductions 

in CAUTI and CLABSI rates from 2019 to 2020, 

however, found non-significant variations in VAP rates 

over the same period, similar to our study.14 

The observation of a notable increase in urinary 

catheter days post-pandemic, accompanied by reductions 

in ventilator days and central line days, emphasizes a 

dynamic reconfiguration in healthcare resource utilization 

patterns. This shift is further elucidated by the substantial 

rise in the urinary catheter utilization ratio (from 0.55 to 

0.88) post-pandemic, indicative of increased reliance on 

urinary catheters for patient care. Conversely, while the 

ventilator and central line utilization ratios exhibited 

slight declines, the overall impact on infection dynamics 

and healthcare resource allocation warrants careful 

consideration. These findings highlight the multifaceted 

interplay between infectious disease epidemiology, healthcare 

delivery systems, and the broader societal response to 

public health crises, emphasizing the imperative for 

continuous surveillance and adaptive healthcare strategies 

to mitigate the evolving landscape of healthcare-associated 

infections. 

 

6. Conclusion 

In conclusion, this study highlights the need for ongoing 

surveillance and intervention strategies to mitigate the 

risk of infections associated with medical devices in the 

post-pandemic landscape. By identifying trends and 

potential areas for improvement, this study provides 

valuable insights that can inform targeted infection 

control measures and contribute to enhanced patient 

safety.15 Implementing evidence-based protocols, such as 

proper device insertion and maintenance, adherence to 

hand hygiene practices, and regular staff education, may 

help reduce the incidence of DAIs and improve overall 

healthcare outcomes.16 The organizational measures 

implemented during the COVID-19 pandemic that may 

have contributed to the observed trends include enhanced 

infection control protocols, increased staffing and 

rigorous training on device handling.17 These efforts 

likely played a crucial role in maintaining or reducing 

DAIs despite the increased device usage. Our hospital 

was a dedicated COVID care Government centre, which 

was among the most crowded facilities with a higher 

patient load and limited infrastructure. The infection 

control measures were especially critical in this setting, 

where the patient-to-staff ratio was strained, and the risk 

of infection transmission was elevated. The implementation 

of these protocols helped manage the increased demand 

for medical care and mitigated the risks associated with 

device-associated infections. The Infection Control 

Committee of our hospital played a significant role in 

overseeing and implementing these measures, ensuring 

that the best practices were followed even under challenging 

circumstances. Furthermore, continued research is needed 

in responding effectively to emerging challenges and 

mitigating the burden of DAIs and enhancing patient 
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safety across diverse demographic groups during and 

beyond the pandemic era. 

6.1. Limitations and Future Directions 

One significant limitation of our study is the lack of 

detailed demographic data and information on underlying 

diseases for the patients included in the study. This limits 

our ability to fully understand the impact of these 

variables on DAI rates and to perform multivariable 

analyses. Future studies should aim to collect comprehensive 

patient demographic and clinical data to provide a more 

in-depth analysis.

Research Highlights 

What Is Already Known? 

• The DAIs are a significant concern in healthcare settings, 

leading to increased morbidity, mortality, and costs. 

• The COVID-19 pandemic had a profound impact on 

healthcare delivery and infection control practices 

worldwide. 

• Prior research has demonstrated fluctuations in infection 

rates and device utilization during public health 

crises, including pandemics. 

 

What Does This Study Add? 

• This study provides a comprehensive analysis of 

trends in DAIs and device utilization rates before and 

after the COVID-19 pandemic, offering insights into 

the pandemic's influence on infection dynamics. 

• Despite fluctuations, no significant difference in infection 

rates between the pre- and post-pandemic periods 

was observed, highlighting the resilience of infection 

control measures. 

• The study identifies a notable increase in urinary 

catheter days post-pandemic, alongside reductions in 

ventilator and central line days, underscoring the 

shifting patterns of device usage in the pandemic's 

aftermath. 
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