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Abstract

Catheter-Related Bloodstream Infections (CRBSIs) are severe healthcare-associated complication that occurs when bacteria enter the
bloodstream through a catheter. The risk of CRBSIs is influenced by various factors. Prolonged catheter placement increases the risk, as each
day increases the potential for bacterial colonization and bloodstream infection. Proper aseptic technique and a sterile environment during catheter
insertion are essential to minimize infection risk. Stringent infection control measures during insertion, including sterile gloves, thorough hand
hygiene, and appropriate skin disinfection, are crucial. Inadequate catheter site care and suboptimal catheter management can contribute to
CRBSIs. Regular cleaning, disinfection, and dressing changes are necessary to reduce the risk of infection. The type of catheter used also affects
infection risk. Central Venous Catheters (CVCs) and arterial catheters, especially those inserted into the jugular or subclavian vein, carry a higher
risk of CRBSIs compared to peripheral venous catheters. Individuals with compromised immune systems, such as chemotherapy patients, organ
transplant recipients, and those with HIV/AIDS, are more susceptible to CRBSIs. Patients with existing infections, like pneumonia or urinary tract
infections, are at a heightened risk of acquiring CRBSIs due to potential cross-contamination. Healthcare professionals who fail to practice thorough
hand hygiene before and after catheter-related procedures can introduce pathogens into the bloodstream. Leaving catheters in place when no longer
necessary or using them unnecessarily elevates the risk of infection. To prevent CRBSIs, strict infection control protocols, including effective hand
hygiene, sterile catheter insertion techniques, routine site care, and prompt catheter removal when no longer needed, are imperative. Healthcare

facilities often implement specific protocols to mitigate CRBSI risk and enhance patient safety.

Introduction

Sepsis or bacteremia, can happen due to different variables.
Common hazard components related to circulatory system
contaminations may cause sepsis. With intrusive therapeutic
approaches that involve the installation of therapeutic devices
or access to the circulatory system, the risk of circulatory
system infection increases. This includes the use of surgical
techniques, mechanical breathing, urine catheters, blood
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vessel catheters, and central venous catheters. The next
risk factor for circulatory system disorders is in people with
compromised resistant frameworks. This includes those with
HIV/AIDS, cancer patients receiving chemotherapy, recipients
of organ transplants, and people with specific immune system
disorders. People at both ends of the age spectrum, such as
babies and the elderly, are more likely to have circulatory
system infections. Although the elderly usually have impaired
safe responses, newborns have adolescent-like safe systems.
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Patients with persistent illnesses, such as diabetes, renal
disease, liver disease, or lung infection, are more likely to
develop circulatory system disorders as a result of the effects
of these ailments on the immune system. The susceptibility
to circulatory system contaminations is increased by factors
that weaken the secure system, such as long-term use of
immunosuppressive drugs, corticosteroids, or specific cancer
medications. Patients who are hospitalised are more likely
to get circulatory system infections, especially if they need
interventional procedures, have surgical wounds, or are in
intensive care units. Circulatory system infections can be
brought on by healthcare-related infections, such as those
acquired during hospital stays.

Later diseases

Having an existing disease, such as pneumonia, urinary
tract disease, or skin and delicate tissue disease, increases the
chance of creating a circulatory system disease in the event
that the contamination spreads to the circulatory system.
Lack of hand hygiene on the part of healthcare professionals,
patients, or visitors might encourage the spread of germs and
raise the risk of contaminating the circulatory system. Using
indwelling devices, such as intravascular catheters, ventilator-
associated devices, or urine catheters, can introduce
pathogens into the circulatory system and cause disease.
The emergence of microbes that are resistant to antibiotics
makes it more difficult to treat infections of the circulatory
system and raises the risk of consequences. It is important to
remember that risk factors might change based on the person,
the type of defilement, and the healthcare environment.
Circulatory system contaminations can be prevented by taking
preventive actions including maintaining extreme cleanliness,
putting disease control customs into practice, and using anti-
microbials wisely [1-7].

Risk factors involved in disease aggravation

In order to discover risk factors for bloodstream infections
among patients at a hemodialysis centre in Brazil, Dayana
Farm and associates carried out a case study in 2015. On
patient data collected, they used logistic regression to
accomplish their goal. In comparison to patients who had an
arteriovenous fistula for vascular access, the data showed
that patients with central venous catheters had an 11.2-fold
higher likelihood (with a 95% confidence interval of 5.17 -
24.29) of getting bloodstream infections. Further, with a 95%
confidence interval of 1.9 - 23.09, previous hospitalisation
increased the risk of bloodstream infections by 6.6-fold.
Variables like hypertension, prior peritoneal dialysis therapy,
the kind and timing of the current venous access, the type of
the prior venous access, and previous peritoneal dialysis were
all included in the initial logistic regression analysis [8].

Despite the fact that Bloodstream Infections (BSIs) in
patients with the human immunodeficiency virus (PWH)
cause significant morbidity and mortality, the background of
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this study demonstrates the dearth of knowledge surrounding
these illnesses. The authors sought to investigate the
epidemiology, microbiology, and clinical results of PWH-
related community- and hospital-acquired BSI. The study
identified all BSI cases in PWH at Southern Alberta Clinic
using information from laboratory and clinical databases
between January 1, 2000, and December 31, 2017. The
authors utilised Cox proportional hazards models to examine
risk factors connected to BSI and derived crude incidence
rates for BSI and death per 1000 person-years. A 1-year
death rate following BSI was studied using logistic regression
models with generalised estimating equations. The findings
revealed that 396 episodes of BSI were encountered by 8%
(228) of the 2895 PWH. Gram-positive bacteria made up 72%
of BSI cases, whereas Gram-negative bacteria made up 28% of
them. The most vulnerable PWH to BSI had lower CD4 nadirs,
higher Charlson comorbidity indices, and hepatitis C virus.
A higher risk of long-term all-cause death was also linked
to BSI. Polymicrobial BSI (19%) and repeat episodes (42%)
were both frequent. According to the study’s findings, BSI in
PWH still poses a serious threat because of its high recurrence
incidence, associated morbidity, and mortality. The study’s
conclusions can be used to pinpoint PWH who are most at
risk for BSI, which will help in the development of focused
therapies. The research highlights PWH with low immunity

[9].

Childhood malnutrition and bloodstream infection

Childhood malnutritionisaglobalissue thathasasignificant
impact on morbidity and mortality in children. Malnutrition
and infection have a synergistic effect, making children
more susceptible to infections caused by viruses, bacteria,
protozoa, and helminths. The inadequate intake of protein
and calories, combined with micronutrient deficiencies,
is the most common cause of childhood malnutrition. The
factors that lead to impaired host defense in these children
are not well-defined. This review examines the literature
related to impaired host defense and the risk of infection in
primary childhood malnutrition, with particular attention
to longitudinal and prospective cohort human studies and
studies of experimental animal models that investigate
causal, mechanistic relationships between malnutrition and
host defense. Protein and micronutrient deficiencies affect
the hematopoietic and lymphoid organs, compromising
both innate and adaptive immune functions. Malnutrition-
related changes in intestinal microbiota contribute to
growth faltering, dysregulated inflammation, and immune
function. While there has been progress in understanding
the synergistic effects of malnutrition and infection, there
are still critical gaps in our knowledge. Further mechanistic
studies are necessary to identify targeted interventions that
can improve host defense and reduce morbidity and mortality
in this vulnerable population [10].

The Infectious Diseases Society of America (IDSA) advises
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treating CRBSI disease with antibiotics for 7 days - 14 days.
Between January 2010 and October 2016, a retrospective
phase 1 investigation was carried out to review the microbial
epidemiology, as well as to ascertain the frequency of relapse
and the risk factors connected to it. In phase 2, patients
without relapse risk factors were prospectively enrolled
to undergo antibiotic therapy for 7 days following catheter
removal, and their outcomes were compared to those of a
control group that underwent antibiotic medication for about
14 days. The most frequent infections discovered in CRBSI
cases, according to the study, were Pseudomonas aeruginosa,
Klebsiella pneumoniae, and Stenotrophomonas maltophilia.
Catheter retention was the only risk factor significantly linked
to relapse, with a relapse rate of 6.4%. In phase 2, relapse
rates were reduced with short-duration therapy compared
to long-duration therapy. According to the study’s findings,
empiric broad-spectrum antibiotic therapy with sufficient
P. aeruginosa coverage should be used to treat simple GNB
CRBSI. Relapse prevention requires catheter removal, and
treatment duration reduction may be an option. The study
emphasises how crucial it is to tailor the length of antibiotic
therapy in order to enhance patient outcomes and lower the
danger of antibiotic resistance [11].

Obesity and bloodstream infections

Primary prevention should be a top priority since
Bloodstream Infections (BSI) are a significant source of
morbidity and mortality. The purpose of this study was
to look into the relationship between lifestyle choices and
BSI risk. With a median follow-up of 14.8 years, the study
included a prospective cohort study of 64,027 people from
the Norwegian HUNT2 Survey. The findings showed that
compared to participants who were of normal weight, those
who were overweight or obese had a greater risk of BSI and BSI
mortality. Physically inactive participants had a considerably
higher risk of BSI and BSI mortality compared to the most
physically active, while current smokers had a significantly
higher risk of BSI and BSI mortality than never-smokers.
These findings imply that obesity, smoking, and inactivity may
all be changed [12].

Data from 387,109 men and women living in England were
evaluated as part of the UK Biobank investigation. Physical
inactivity, smoking, alcohol consumption, and obesity were
evaluated as lifestyle factors, and they were analysed using
questionnaires and body mass index measurements. Interest
was focused on the 760 COVID-19 cases that required
hospital admission between 16 March 2020 and 26 April
2020. The study discovered that heavy drinking did not raise
the likelihood of COVID-19 hospital admission, but obesity,
smoking, and inactivity did. The study also demonstrated that
participants in the category with the worst lifestyle scores had
a 4-fold higher chance of developing COVID-19 than those in
the category with the best lifestyle scores. Additionally, high
levels of C-reactive protein were linked to an increased risk of
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COVID-19, which helped to explain the links between a poor
lifestyle and the disease. According to the study, unhealthy
habits could together account for up to 51% of the population’s
attributable proportion of severe COVID-19. The study comes
to the conclusion that making little adjustments to one’s
lifestyle can reduce the risk of developing serious infections
and that living an unhealthy lifestyle that increases the risk
of non-communicable diseases also increases the likelihood
of contracting COVID-19 and requiring hospitalisation,
presumably as a result of low-grade inflammation [13].

Home parenteral nutrition and bloodstream infections

Patients who receive Home Parenteral Nutrition (HPN)
face aseriousrisk of developing Catheter-Related Bloodstream
Infections (CRBSI). 18 kids and 125 adults participated in a
study to find the CRBSI risk factors. All patients who received
HPN injected at least twice weekly for at least two years
between January 1, 2006, and December 31, 2011, were
included in the study. The study examined medical records
from a national home care pharmacy. Data on risk factors
and infections were gathered throughout this time. The use of
multiple lumen catheters, subcutaneous infusion ports rather
than tunnelled catheters, higher frequency of lipid emulsion
infusion, drawing blood from the CV(C, and infusion of non-PN
drugs via the CVC were all found to be significant risk factors
for CRBSI in adults, according to the findings. In children,
but not in adults, an increase in PN frequency was linked
to an increase in the risk of CRBSI. Additionally, povidone-
iodine disinfection of catheters was more successful than
isopropyl alcohol alone. The study identified multiple CRBSI
risk variables that are already treatable with straightforward
interventions. To assess the efficacy of regimens incorporating
chlorhexidine, additional research is required [14].

For patients receiving Home Parenteral Nutrition (HPN),
preventing Catheter-Related Bloodstream Infection (CRBSI)
is essential because it is a significant consequence. In order
to lower the incidence of CRBSI in high-risk patients, Ethanol
Lock Therapy (ELT) and Antibiotic Lock Therapy (ALT) have
been suggested as preventative strategies. The authors of this
study sought to estimate the overall number of infections
in all eligible patients participating in the Mayo Clinic HPN
programme between January 1, 2006, and December 31,
2013, both before and after ALT or ELT. 313 CRBSI episodes
were experienced by the 63 patients who were enrolled in
the trial overall. 49 of these took place after locking while
264 occurred prior. When compared to before locking, the
infection rate per 1000 catheter days was significantly lower
after locking. According to the findings, ALT or ELT can be
useful in lowering the overall rate of infections in patients
receiving HPN and should be taken into consideration in the
right therapeutic conditions [15].

72 adult patients with intestinal failure who received HPN
at a single referral facility in Bangkok between October 2002
and April 2014 were included in the study. There were 21
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CRBSIs in 10 individuals over a 12-year period, resulting in
a CRBSI incidence of 1.47 per 1000 catheter days. A higher
prevalence of CRBSIs was linked to the use of implanted ports,
alcohol-based povidone-iodine solution as a disinfectant,
cyclic HPN infusion, hospital-based compound HPN
formulations, and longer duration of HPN. Longer lengths of
HPN, cyclic HPN, and compound HPN seen in hospitals were
all significant predictors of CRBSIs, according to multivariate
analysis. The results indicate that to reduce HPN-related
problems and prevent CRBSIs, individualised therapy with
a multidisciplinary team in centres with competence in
HPN management is required. The key to reducing CRBSIs
in patients receiving long-term HPN is strict adherence to
evidence-based instructions by patients and carers, as well as
appropriate supervision by well-trained HPN providers [15].

Although the global burden of infection is still high,
effective public health measures like handwashing and
vaccinations are important in reducing the spread and impact
of infections. Acute respiratory tract infections alone were to
blame for 2.38 million fatalities worldwide in 2016. A wealth
of mechanistic and clinical data highlighting the significance
of micronutrients and omega-3 fatty acids, including
vitamins A, B6, B12, C, D, and E, folate, zinc, iron, selenium,
magnesium, copper, and Eicosapentaenoic Acid (EPA), and
Docosahexaenoic Acid (DHA), in supporting optimal immune
function, confirm the critical role of nutrition in supporting the
immune system. Although it happens frequently, inadequate
intake and status of these nutrients reduces resistance to
infections and increases disease burden. Therefore, it is
crucial to think about nutritional supplementation as a secure,
efficient, and affordable method to support ideal immune
function. For particular nutrients, such as vitamins C and D,
supplementation with micronutrients and omega-3 fatty acids
over the Recommended Dietary Allowance (RDA) but within
the advised upper safety limits is justified. Public health
professionals are urged to include dietary measures in their
suggestions for enhancing public health [16].

The data were acquired retrospectively from a Boston
Home Infusion company that, between 2005 and 2011,
administered HPN therapy to 212 patients with Gl-related
illnesses and oncology. The findings revealed that 25 catheter
problems affected 11.7% of the 163 patients, at a rate of
1.30 per 1000 Peripherally Inserted Central Catheter (PICC)-
line days. In comparison to patients with oncology-related
illnesses, those with catheter difficulties had more PICC-
line days, more hospital admissions, and an ICD-9 diagnosis
for Gl-related disorders. The study’s drawbacks include its
retrospective methodology and reliance on data from a single
centre. Despite the fact that it offers some helpful insights into
catheter problems related to HPN therapy, the study has some
important limitations. Further study is therefore required
to explore potential risk factors for catheter complications
in patients receiving HPN therapy and to validate these
findings [17].
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Central Line-Associated Bloodstream Infection (CLABSI)
is a significant complication that can be life-threatening in
the context of Home Parenteral Nutrition (HPN). Potential
indicators of CLABSI in adult HPN patients were looked into
in this study. To gather demographic and clinical information,
the medical records of 114 patients treated by the Hospital
of the University of Pennsylvania’s HPN programme between
January 1, 2018, and June 30, 2019, were examined. Experts
in infectious diseases proactively made decisions regarding
CLABSIs. Potential predictors of CLABSI were found using
logistic regression models. It was discovered that there
were 0.89 CLABSI cases for every 1000 catheter days. In one
multivariate model, ostomy/wound, tunneled/implanted
catheter, and BMI 18.5 were found to be predictors of CLABSI.
Patients with two potential predictors and a tunnelled or
implanted catheter were discovered to be at a high risk
of CLABSI in a second model. The study emphasises the
significance of appropriate wound and catheter management,
particularly in patients with multiple predictors, and the
utilisation of several catheter types to lower CLABSI rates.
Rapid malnutrition treatment may also help lower the risk of
CLABS], though further studies are required to prove this [18].

Bloodstream infections among cancer patients

Due to their immunocompromised state, cancer patients
who receive Home Parenteral Nutrition (HPN) are more likely
to acquire CRBSI. The frequency of and risk variables for CRBSI
in cancer patients having HPN treated using a standardised
catheter care routine were assessed in this retrospective
cohort analysis by the authors. With the incidence of CRBSI
represented as occurrences per 1000 HPN days as the primary
outcome, the study comprised 335 cancer patients receiving
HPN between January 2012 and July 2015. The Venous Access
Devices (VADs) employed were either subcutaneousimplanted
ports, Tunnelled Central Catheters (TCCs), or Peripherally
Inserted Central Catheters (PICCs). The variables connected
to CRBSIs were identified by the authors using univariate
Poisson regression analyses. According to the study’s findings,
a standardised catheter maintenance procedure in a high-risk
oncology group receiving HPN resulted in a low rate of CRBSI
(0.54 per 1000 HPN days). 50.5% of the 408 VADs under
study had ports, 46.8% had PICCs, and 2.7% had TCCs. There
were 16 CRBSI incidents in total, with colorectal, pancreatic,
ovarian, and stomach cancers being the most prevalent.
No factors were discovered to be statistically significantly
linked with the prevalence of CRBSI after univariate analysis.
Overall, the study indicates that high-risk oncology patients
receiving HPN may experience CRBSI less frequently with
the use of a routine catheter care approach. However, more
research is required to ascertain the efficacy of this strategy
in other patient populations and to pinpoint additional CRBSI
risk factors [19].

Hemodialysis and bloodstream infections
Catheter-Related

risk factors for
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Bloodstream Infections (CRBSI) in patients receiving non-
tunneled hemodialysis and having either acute kidney injury
or chronic kidney disease, the study revealed that 12.6% of
111 individuals who underwent retrospective examination
experienced CRBSI. Three independent predictors of the
development of CRBSI were found: the mean platelet volume,
the admission serum albumin level, and the length of the
catheter. The study also showed that the existence of CRBSI was
predicted by a catheter stay of 22 days. The retrospective form
of the study restricts the ability to establish causality, despite
the fact that it offers helpful insights into the determinants
of CRBSI in a particular patient population. Furthermore, the
results of the study might not apply to other patient groups,
particularly those with different comorbidities or undergoing
various forms of renal replacement therapy. In order to
confirm the results of the present investigation and establish
additional possible predictors of CRBSI in patients with acute
renal injury or chronic kidney disease receiving hemodialysis,
additional studies, especially those with a prospective design,
are necessary [20].

For hemodialysis, Tunnelled Cuffed Catheters (TCCs)
are frequently used until permanent arteriovenous access
is established. TCC use, however, may result in side effects
including infections, catheter malposition or dysfunction, or
venous stenosis. Despite this, little is known about the long-
term effects and problems of TCC use in our nation. The
purpose of this study was to look into the effects and long-
term problems related to TCC use. For patients who got TCCs
for hemodialysis at our facility between January 2016 and
June 2018, a retrospective study of patient files was done.
During the study period, 116 TCCs were implanted, with a
mean patient age of 57.09 years and 58.6% of cases involving
males. The right internal jugular vein (52.6%) and the left
internal jugular vein (29.3%) were the two sites where TCCs
were most frequently inserted. Once permanent access was
mature, functioning TCCs were successfully eliminated in
65.7% of instances. 19.8% of patients experienced Catheter-
Related Bloodstream Infections (CRBSI), which required
catheter removal in 12.6% of cases. In 6.3% of patients,
mechanical issues requiring catheter removal were observed.
Between 1 and 343 days, the median catheter stay lasted
62.5 days. This study demonstrates that TCCs can be a viable
choice for short- to intermediate-term hemodialysis use
until permanent arteriovenous access can be provided in
resource-constrained situations, despite the fact that they
have significant drawbacks, namely CRBSI [21].

It is well recognised that using non-tunneled catheters
for hemodialysis is linked to a high prevalence of problems,
such as infections and thrombosis. In this cross-sectional
investigation, the authors sought to ascertain how frequently
catheter infections occurred in hemodialysis patients in a
Tertiary Care Hospital in Karachi despite the use of antibiotic
locks. Bloodstream infections caused by catheters were
discovered in a total of 21 out of 120 patients (17.5%), with
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coagulase-negative Staphylococci and vancomycin-resistant
Enterococcus being the most typical pathogens observed. The
high incidence of infections shows that non-tunneled catheters
should only be used with caution in hemodialysis patients,
even if gentamicin lock solution appears to be effective
against gram-negative infections. It is necessary to conduct
more studies to examine other methods for protecting this
population against catheter-related infections [22].

Nutritional therapy and bloodstream infections

In adolescents with eating disorders receiving nutritional
therapy via a Peripherally Inserted Central Catheter (PICC),
this study sought to identify the risk factors for Catheter-
Related Bloodstream Infection (CRBSI). Although CRBSI is a
frequent side effect of central venous hyperalimentation, the
causes of its occurrence in people with eating disorders are
unknown. From January 2012 to December 2019, 51 patients
who received nutritional therapy with PICC underwent a
retrospective review. White Blood Cell (WBC) count and
weight trends were analysed, and CRBSI onset variables
were identified. Also presented was a case series of CRBSI
brought on by Candida parapsilosis. The study discovered
that in eating disorder patients getting nutritional therapy
using PICC, persistent resistance to weight gain was a risk
factor for developing CRBSI. In the majority of patients,
the minimal weight day occurred on or before day 7, and it
was preceded by the day with the lowest WBC count. When
compared to patients who did not develop CRBSI, those who
did experienced a significant delay in the minimum weight
day. The median WBC count preceding CRBSI in the case
series of C. parapsilosis-related CRBSI fell to 2,570/L at a
median of day 36, and CRBSI manifested at a median of day
38. The immediate removal of the PICC and administration of
an antifungal medication led to a full recovery in all patients
without any side effects. According to the study, there is a
risk of developing CRBSI in patients with eating disorders
undergoing nutritional therapy through PICC, even with
increased appetite and weight gain, constant monitoring of
WBC count is advised [23].

Extensively resistant acinetobacter baumannii among
neonates

An insightful examination into a bloodstream infection
outbreak among newborns brought on by a very resistant
strain of Acinetobacter baumannii is presented by Ulu-Kilic
and colleagues. The concentrated methodology and in-depth
examination of this specific bacterial strain by the authors
provide a thorough knowledge of the grave implications
for newborn health. According to the study, the worrisome
resistance of the bacterial strain to various treatments
highlights the urgent need for continued observation and the
creation of novel medicines or therapeutic modalities. The
detailed documentation of the outbreak, its management,
and subsequent recommendations contribute valuable
information for future prevention and control strategies.
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Despite the study’s specific focus on a single outbreak,
the insights generated have far-reaching implications for
understanding and managing similar infections. However,
its applicability to broader contexts may be limited due to
the specific population (neonates) and the bacterial strain
studied. Despite this, the study stands as a critical reminder
of the challenges in managing catheter-induced bloodstream
infections, especially those caused by multi-drug resistant
organisms, and underscores the importance of swift, effective
responses to outbreak situations in neonatal healthcare
settings [24].

Candida catheter-related bloodstream infection

The safety and survival of patients receiving Home
Parenteral Nutrition (HPN) are seriously endangered by
Catheter-Related Bloodstream Infections (CRBSIs). To
maximise the efficiency of HPN programmes, this study
analyses the incidence, species distribution, risk factors,
outcomes, and therapeutic approaches for Candida CRBSIs
in HPN patients. 20 papers total—six paediatric and 14
adult—were included in the study. 9.8% of paediatric and
11.7% of adult CRBSIs were caused by Candida. Candida
albicans and C. parapsilosis were the most common Candida
species producing CRBSIs in paediatric patients, whereas C.
albicans, C. glabrata, and C. parapsilosis were most common
in adult patients. Risk factors for child HPN CRBSIs include
prior fungaemia and underlying haematological conditions.
About 30% of deaths were attributed to candida infections.
According to current recommendations, catheters should
be removed before starting systemic antifungal therapy,
preferably 14 days following the first negative blood culture.
While catheter locks are effective as a preventative measure,
their effectiveness as a remedy has not yet been proven. The
review comes to the conclusion that Candida CRBSI poses a
serious risk to HPN patients and emphasises the importance
of catheter removal and antifungal therapy as the gold
standard of care. However, prophylactic catheter locks and in-
situ catheterization treatments seem to be gaining ground as
alternatives [25].

Parenteral nutrition before liver transplant in biliary
atresia and bloodstream infections

Effects of Parenteral Nutrition (PN) on anthropometric
measurements in paediatric liver transplant candidates with
End-Stage Liver Disease (ESLD) were examined. Assessing
PN problems, liver function tests, waiting duration, and
post-transplant length of stay were among the secondary
goals. According to the study, PN was successful in treating
malnutrition in a sizable percentage of patients, with 39% of
patients experiencing improvement in their triceps skinfold
thickness and mid-upper arm circumference. The remaining
patients’ malnutrition either got better or got worse. No
patients receiving PN died, however, rates of central line
infection were seen. The study found that PN may help children
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with ESLD who have failed enteral feeding to improve and/
or resolve malnutrition, potentially leading to better liver
transplant outcomes [26].

Bariatric surgery and bloodstream infections

Long-term weight loss can be accomplished with great
success through bariatric surgery, but there is a risk of surgical
issues or severe malabsorption that can result in malnutrition.
To treat surgical complications or malnutrition brought
on by these procedures, Parenteral Nutrition (PN) may be
required. However, there is little information available on
the application of Home PN (HPN) in this patient population.
In order to find patients who received HPN between January
2003 and August 2015 and had undergone bariatric surgery,
a retrospective analysis of an HPN database was carried out.
The average age of the 54 HPN patients who were found was
52.1 12.8 years, and 80% of them were female. Malnutrition
or failure to thrive was the most frequent cause of HPN (57%),
and Roux-en-Y gastric bypass was the most often performed
surgical technique (72%). Weight was 71.9 20.4 kg at the
beginning of HPN treatment; by the end, it had significantly
grown to 78.9 24.4 kg (p = .0001). By the end of HPN, serum
albumin levels increased from 2.8 0.77 g/dL to 3.7 0.58 g/dL
(p .0001). 83.3% of patients underwent revision surgery.
These retrospective findings conclude that HPN may be a
viable nutritional and transitional option for malnourished
post-bariatric surgery patients before revision surgery [27].

Urinary tract infections and bloodstream infections

By the age of seven, Urinary Tract Infections (UTIs), which
affect more girls (8%) than boys (2%), are a common cause of
acuteillnessinnewbornsand youngchildren, witharecurrence
rate of 10% to 30%. Children with UTIs are susceptible to
sepsis and other potentially fatal diseases. The purpose of this
study was to estimate the prevalence of UTIs in underweight
children. Between July 7, 2019, and January 7, 2020, 241
patients from Swabi, Pakistan’s Children Gajju Khan Medical
College’s Paediatric Department participated in the study. All
children had urine samples drawn using catheterization and
urine bags, and the samples were forwarded to the hospital’s
lab for UTI testing. According to the findings, 19 (7.88%) of
the patients developed UTIs [28].

Chlorhexidine and povidone-iodine solution-mediated
treatment

The effectiveness of chlorhexidine and povidone-
iodine solution for vascular catheter-site care. This work
contributes significantly to the knowledge base surrounding
preventative measures for catheter-induced bloodstream
infections. The authors’ thorough analysis of existing studies
on these two common antiseptic solutions provides an in-
depth understanding of their respective efficacy. The findings
suggest chlorhexidine’s superiority in reducing catheter-
related bloodstream infections, offering an evidence-based
recommendation for healthcare practice. The strength of this
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research lies in its robust methodology and comprehensive
approach, summarizing a broad range of studies to deliver
conclusive insights. Although the research doesn’t specifically
focus on Pakistan, its findings are universally relevant,
providing valuable information for healthcare professionals
and policymakers aiming to reduce catheter-induced
bloodstream infections. This meta-analysis is an excellent
example of the synthesis of existing knowledge to inform
clinical best practices, demonstrating the importance of
evidence-based healthcare decision-making [29].

Heparin plus gentamicin catheter lock solution and
bloodstream infections

The high occurrence of CRBSIs in hemodialysis patients,
which can have serious consequences for morbidity
and mortality, is highlighted by the authors in their first
paragraph. They mention that one possible tactic to lower the
frequency of CRBSIs is the use of antimicrobial lock solutions,
such as heparin with gentamicin. The study involved 120
hemodialysis patients with central venous catheters and was
a randomised controlled experiment. A catheter lock solution
containing heparin and gentamicin was given to one group
of patients, while heparin alone was given to the other group
of patients. Over a 6-month period, the incidence of CRBSIs
was compared between the two groups. According to the
study, CRBSIs were considerably less common in the heparin
+ gentamicin group than in the heparin-only group (6.7% vs.
23.3%). The use of the heparin plus gentamicin lock solution
was safe and well-tolerated by the patients, according to the
authors. The use of heparin + gentamicin as a catheter lock
solution is an efficient tactic, according to the authors, for
lowering the incidence of CRBSIs in hemodialysis patients.
They advise additional research to be conducted in order to
verify these conclusions and determine the ideal frequency
and duration of antimicrobial lock treatments. Overall,
this paper offers significant insights into a feasible plan for
shielding hemodialysis patients against CRBSIs. It’s crucial
to remember that the study only had a limited sample size
and was conducted in a single centre. To verify these results,
additional research with bigger sample sizes and multicenter
designs is required [30].

The primary recommendations for stakeholders, based on
this study, are to prioritize and implement stringent infection
control measures within healthcare settings to prevent
CRBSIs. This includes ensuring the use of aseptic techniques
during catheter insertion, promoting good hand hygiene
among healthcare professionals, and maintaining rigorous
site care practices. Additionally, it is crucial to judiciously
assess the necessity of catheters and promptly remove them
when they are no longer required. Special attention should
be given to patients with compromised immune systems, as
they are more vulnerable to CRBSIs. Moreover, stakeholders
should consider investing in educational programs to raise
awareness and improve adherence to these infection control
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procedures. By following these recommendations, healthcare
facilities can significantly reduce the incidence of CRBSIs and
enhance patient safety.

Discussion

Rosenthal, et al. 2020, provides a holistic view of
catheter-induced bloodstream infections in several Middle
East countries, including Pakistan. The six-year-long study
is meticulously designed and implemented, covering an
extensive sample of 246 intensive units in 83 hospitals across
52 cities. The methodological rigor provides valuable data,
illuminating the wide-scale implications of catheter-induced
infections. Despite the study covering multiple countries,
the data specific to Pakistan is crucial to understanding the
national context. The findings expose critical patterns and
potential risk factors associated with these infections, offering
valuable insights for medical practitioners and policy-makers.
Moreover, the authors successfully highlight the urgency to
develop effective interventions for infection control, stressing
the need for robust health policies. This article underlines the
importance of continuous monitoring and data collection to
facilitate evidence-based decision-making, thereby improving
patient safety and healthcare outcomes. However, as this
study groups Pakistan with many other countries, further
country-specific research would be beneficial to understand
the unique local dynamics better [31].

Haque and his team delve into a topic of paramount
importance - device-associated infections in a Paediatric
Intensive Care Unit (PICU) in Pakistan. This focused
investigation offers critical insights into the high vulnerability
of children to such infections, demonstrating the gravity of the
situation within paediatric healthcare settings. The authors
adopt an in-depth analytical approach, identifying not only
the occurrence of these infections but also their associated
factors. These findings underscore the pressing need for
improved infection control protocols within PICUs. The article
is particularly significant due to its specific focus on children,
a demographic often sidelined in mainstream research. It
also offers a unique contribution to the literature by focusing
on the Pakistani context, which typically lacks substantial
primary data. However, given its limited geographic coverage
(one PICU), further research covering diverse settings would
provide a more comprehensive understanding of device-
associated infections across Pakistan. Despite this, the study
successfully highlights the urgent need for targeted strategies
to reduce the incidence and impact of device-associated
infections, thus contributing significantly to the discourse on
enhancing paediatric healthcare in Pakistan [32-37].

The frequency, clinical presentation, and microbiological
spectrum of candidemia at a tertiary care facility in Karachi,
Pakistan, are all carefully examined by Kumar and his team
in their study. The authors close a significant gap in the body
of knowledge by concentrating on candidemia, a region of
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catheter-induced bloodstream infections that is frequently
understudied. The authors’ dedication to analysing the
microbiological and clinical components of the illnesses
offers a thorough comprehension of the intricacy of the issue.
The study’s specificity, which offers an in-depth look at the
prevalence of candidemia at a single tertiary care facility,
could be used as a useful model for similar investigations.
The study, however, is limited to a single facility in
Karachi, so its conclusions could not apply to other parts of
Pakistan. The authors present evidence for the necessity of
designing efficient treatments specifically suited to the local
microbiological context and improving infection control
methods. This study adds significantly to the expanding body
of knowledge on catheter-induced bloodstream infections
despite its geographical limits by highlighting the significance
of a thorough, in-depth analysis of particular types of
infections [38].

A significant contribution to the area is made by
Farooqji, et al. [39] study of invasive candidiasis in Pakistan,
which presents a well-organized analysis of clinical traits,
species distribution, and antifungal susceptibility. The
study’s emphasis on invasive candidiasis, a serious type of
bloodstream infection, offers insightful information about this
particular health problem in the nation. It is possible to have a
thorough grasp of the difficulties associated with treating such
infections thanks to the thorough research of several species
of Candida and their sensitivity to antifungal medications.
The authors’ findings have been extensively documented,
highlighting how challenging it is to treat invasive candidiasis
in Pakistani healthcare settings. Given its direct relevance to
clinical practise and policy-making, their emphasis on local
antifungal susceptibility patterns is particularly praiseworthy.
The urgent necessity for ongoing surveillance and customised
treatment regimens based on regional susceptibility patterns
is also highlighted by this study. Although the study only
looked at one type of catheter-induced infection, its findings
are nonetheless quite insightful because they do not include
all catheter-induced infections. However, it continues to be a
crucial tool for medical experts and decision-makers working
to develop more efficient plans to fight invasive candidiasis
and similar types of other infections in recourse-limited
countries like Pakistan [39-46].

By describing the bacterial spectrum and patterns of
antibiotic susceptibility, Butt and his team present a focused
investigation on bloodstream infections in febrile neutropenic
patients. The authors focus on a significant subset of catheter-
induced infections among a group of patients who are at
risk, offering a carefully organised analysis that clarifies the
nuances of these illnesses in the context of Pakistan. The
investigation of the bacterial spectrum and the identification
of antibiotic susceptibility patterns add significant knowledge
to the area and provide crucial insights for the formulation
of efficient therapeutic approaches. The research’s patient-
specific approach, which helps therapies be tailored to the
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needs of febrile neutropenic patients, is its main strength.
However, because of the particular patient group analysed,
the study’s results might not be completely generalizable. The
findings would be more broadly applicable if there was further
research that looked at other patient demographics. Despite
this drawback, the work of Butt, et al. [47] offers a critical
perspective on bloodstream infections in febrile neutropenic
patients in Pakistan and highlights the necessity for tailored,
efficient treatment plans based on regional bacterial and
antimicrobial patterns [47].

Conclusion

The current study sheds light on the critical issue of
catheter-induced bloodstream infections, offering valuable
insights and recommendations for healthcare practitioners
and policy-makers in Pakistan. There is an urgent need for
targeted strategies, evidence-based decision-making, and
continuous surveillance to reduce the incidence and impact
of catheter-related bloodstream infections in Pakistan. A
multifaceted approach, including tailored interventions and
rigorous infection control measures, is essential to enhance
patient safety and healthcare outcomes in the context of
catheter-induced infections in Pakistan. Further research and
broader geographical coverage will be beneficial for a more
comprehensive understanding of this critical issue.
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