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ABSTRACT :-

Bloodstream infections, also known as bacteremia,
are a serious and potentially life-threatening
medical condition. It occurs when bacteria, viruses,
fungi, or other microorganisms enter the
bloodstream and cause an infection. This can be a
result of a medical procedure, such as an IV
catheter, a surgical wound, or a weakened immune
system due to an underlying medical condition like
diabetes, AIDS, or cancer. It is important to note
that some people are more likely to develop a
bloodstream infection than others. Those with
weakened immune systems due to cancer, HIV, or
other medical conditions are particularly prone to
developing bacteremia It is essential to take the
necessary steps to prevent a bloodstream infection.
This includes washing your hands and any surfaces
that come into contact with your body fluids,
wearing clean clothing, and avoiding contact with
people who are known to have infectious diseases.
If you develop any of the symptoms associated
with bacteremia, it is important to seek medical
attention immediately.

Keywords :- Bloodstream Infection, Iv Catheter,
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l. INTRODUCTION:-
Definition:-

Bloodstream infection are infectious
disease defined by the presence of viable bacterial
or fungal micro-organisms in the bloodstream that
elicit or have elicited an inflammatory response
characterized by the alteration of clinical
laboratory. [1]

History:-

It has been known for more than a century
that bacteraemia or the presence of bacteria in the
bloodstream, exists. Two cases of bacteraemia in
children with streptococcal illness who also had
bloody diarrhoea were reported by Libman in
1897.[2] He released a study of over 700 blood

cultures with instructions on how to conduct them
nine years later. Nine years later, he released a
research series with instructions on how to conduct
more than 700 blood cultures.[3] Since then,
conventional procedures for obtaining blood have
helped to advance the identification of bloodstream
infections.The use of automated
technologies,enhanced culture conditions, and
sample analysis to identify bacterial or fungal
growth. The importance of blood cultures is
crucial.Blood cultures are the gold standard for
identifying bloodstream infections in patients with
fever in microbiological laboratories. The future
development of bloodstream infection detection
techniques  will concentrate on enhancing
sensitivity, accelerating diagnosis, and minimising
drug inhibitory effects. A quicker detection of
bloodstream infections enables the administration
of the proper antibiotic therapy early, which lowers
morbidity and death. The best approaches for
detecting bloodstream infections have been
proposed during the past few decades; those based
on molecular detection, such as fluorescent
hybridization probes and PCR, appear to be the
most promising. The development of molecular
methods ushers in a new age in the detection of
bacteraemia, necessitating a complete re-evaluation
of existing theories and deeply held ideas about
how and when the more recent molecular methods
might make a therapeutic impact.

The following factors can lead to the start of BSI:
sImmunosuppression

*Broad spectrum antimicrobial medicines can
suppress the natural flora, which promotes the
growth of bacterial strains that are resistant to
them.

*Major surgeries or invasive treatments that give
microorganisms access to the blood

*Prolongation of sick patients’ lives.
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Bloodstream Infection Types:

Bloodstream infections can be divided into two
main groups:

1.Intravascular bloodstream infection

2. Extravascular bloodstream infection

1.Intravascular Bloodstream Infection

The following are examples of intravascular
infections that start within the circulatory system:
*Bacterial endocarditis

*Aneurysm with fungi

*CRBSI (catheter-related blood stream infection).
These infections, which are present in the vascular
system, cause ongoing bacteremia, which results in
dangerous and potentially fatal situations.

A.Bacterial endocarditis:-

It is an endocardial infection that is defined by the
presence of “vegetation” made up of a mass of
platelets, fibrin, ni microcolonies of bacteria, and
sparse amounts of inflammatory cells.

The mural endocardium, low-pressure side of a
ventricular septal defect, and heart valves are where
vegetation is most frequently found.

Endocarditis can be categorised according to:

* Onset: subacute (slow evolution, metastasizes
slowly)

*Acute (fast destroys the heart structures, spreads to
extracardiac site, rapidly deadly).

*The affected valve type can be either a natural or
artificial valve.

* It may be related to intravenous drug abuse.
Treatment :-Vancomycin and
gentamicin/ceftriaxone are the main components of
empirical treatment. If prosthetic valve endocarditis
is thought to be present, rifampin may be added to
the treatment plan.

B . CRBSI (Catheter-Related Bloodstream
Infection)

Patients in ICUs who are critically ill are
frequently given central lines, which facilitates the
administration of medication and parenteral
nutrition. Mishandling of central lines during
insertion or daily maintenance might cause an
infection that results in the development of CRBSI.

The diagnosis of catheter-related blood stream
infection (CRBSI) :

Catheter Criteria:- existing central line

Clinical Standards:- Sepsis symptoms and signs
include fever, hypotension, and tachypnea.

Cultural Standards:- (Time difference to positive)

The same pathogen must be detected by culture
in both central line and peripheral line blood
specimens, with the central line bottle flagging
positive at least two hours or more earlier than the
peripheral line bottle.

2.Extravascular Bloodstream Infection:-

The majority of clinically important
bacteremia cases are extravascular in nature.The
organisms proliferate at the primary site, such as
the lungs, and are evacuated by the lymphatic
system before entering the bloodstream.The germs
are either eliminated by the reticuloendothelial
system’s cells or they spread out more and result in
septicemia.a point of entry The genitourinary tract
(25%), respiratory tract (20%), abscesses (10%),
surgical site wound infections (5%), and biliary
tract (%) are the most frequent ports of entry for
bacteremia. Up to 25% of the time, the portal of
entry is still unknown.

Extravascular Bloodstream Infection(Bsl)-Causing
Bacteria And Their Typical Origins:-

H. influenzae type B — Meninges, epiglottis, lungs
Pneumococcus:- Meninges, lungs

Brucella:- Reticuloendothelial system[5]

Pathophysiology Of Bloodstream Infection:-
Pathophysiology of Sepsis:

The symptoms are extremely variable and
include fever, chills, hypotension, hypothermia
(especially in the elderly), diaphoresis, anxiety,
change in mental status, tachypnea, tachycardia,
hyperventilation, reduced vascular tone, and the
potential for organ dysfunction due to the
widespread immune response[6]. When the human
immune system is confronted with infectious
agents in the bloodstream. Thrombocytopenia,
toxic  neutrophil  granulations,  disseminated
intravascular ~ coagulation, and  neutrophilic
leukocytosis are examples of hematologic findings.
Other metabolic signs include cholestatic jaundice,
elevated transaminase levels, or hypoglycemia.
Renal signs like acute tubular necrosis, oliguria, or
anuria.  Gastrointestinal ~ signs  like  upper
gastrointestinal bleeding.
1.Sepsis remains one of the world’s leading causes
of death despite modern advancements [7]. If
neglected, sepsis can progress to septic shock
(sepsis complicated by hyperlactatemia or
hypotension that is resistant to fluid resuscitation),
which can lead to organ failure and death [8]. The
term “sepsis” has numerous accepted definitions.
The diagnosis of all conditions is based primarily
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on the clinical recognition of symptoms, which is
then supported by laboratory testing.[9]
2.Bacteremia is the term used to describe the
presence of live bacteria in the blood. The
syndrome of systemic inflammatory response is a
systemic inflammatory reaction to physical injury
(for instance, due to an infection, burns, or trauma)
that calls for some of the following circumstances:
A fever or cold temperature

B. Tachycardia

C.Tachypnea.

D. Leukopenia orleukocytosis

E .An increase in C-reactive protein

F. High plasma procalcitonin levels

G. A change in mental state

H. Profound edema or a favourable fluid balance
I.Hyperglycemia

J.Arterial hypotension,

K. Organ malfunction

L. Hyperlactatemia

M. Diminished or mottled capillary filling

When evaluating patients who present
with inflammatory symptoms, nonspecific causes
of inflammation must be taken into account
because they can lead to systemic inflammatory
response syndrome.
3.Sepsis is defined as the presence of an infection
(whether probable or confirmed) along with
systemic symptoms of the infection. Organ
dysfunction, such as low blood pressure, decreased
urine  output, intestinal paralysis, reduced
circulation, increased creatinine, decreased blood
oxygen levels, elevated lactate and elevated
bilirubin, abnormal coagulation, or metabolic
acidosis, are all symptoms of sepsis.
4.Despite receiving adequate intravascular fluid
resuscitation, the patient experiences refractory
arterial hypotension or hypoperfusion. Symptoms
of hypoperfusion include lactic acidosis, oliguria,
and changing.

Causes of Bloodstream Infection:-

The bloodstream can be contaminated by
bacteria in many different ways. However, there
are distinct causes or routes of entrance into the
bloodstream that result in bacteremia for each main
type of bacteria (gram negative, gram positive, or
anaerobic). Healthcare-associated (acquired while
receiving care in a healthcare facility) or
community-acquired causes of bacteremia can also
be distinguished (acquired outside of a health
facility, often prior to hospitalization)

Gram-positive bacteremia:-

Bacteremia is increasingly being caused
by gram-positive bacteria.[10]The three most
significant and prevalent gram-positive bacterial
species that can enter the bloodstream are
staphylococcus, streptococcus, and enterococcus.
These bacteria are typically found in the
gastrointestinal tract or on the skin.In North and
South America, Staphylococcus aureus is the most
frequent cause of healthcare-associated bacteremia
and a significant contributor to community-
acquired bacteremia. [11]The most significant
causes of community-acquired staph aureus
bacteremia are skin ulcers or wounds, respiratory
tract infections, and IV medication use. The most
frequent causes of staph aureus bacteremia in
healthcare facilities include intravenous catheters,
urinary tract catheters, and surgical operations.

Staphylococcus aureus species come in a
wide variety and can all result in bacteremia.[12]
Infections of the skin and soft tissues are the usual
sources of bacteremia caused by Group A
streptococcus (GAS).[13] Neonatal bacteremia is
frequently caused by Group B streptococcus and
occurs shortly after birth.[14]Species of Viridans
streptococci are part of the typical oral bacterial
ecology. Viridans strep can result in a brief episode
of bacteremia following a meal, brushing, or
flossing.[14]

Following dental treatments or in
chemotherapy patients, bacteremia can become
more serious.[14]and finally, bacteremia in people
with colon cancer is frequently brought on by
Streptococcus bovis[15].A significant contributor
to bacteremia linked to healthcare is enterococci.
These bacteria are frequently found in the female
vaginal tract and gastrointestinal system. Risk
factors  for  developing  bacteremia  from
enterococcal ~ species  include intravenous
cathetersand surgical wounds[16]. Patients who
have previously experienced prolonged hospital
stays or frequent antibiotic use may develop
bacteremia from resistant enterococcal species.[17]

Gram-negative bacteremia:-

About 24% of all cases of healthcare-
associated bacteremia and 45% of all cases of
community-acquired bacteremia are caused by
gramme negative bacterial species [18,19]Gram
negative bacteria typically enter the bloodstream as
a result of illnesses in the lungs, genitourinary
system, digestive system, or hepatobiliary system.
Gram-negative bacteremia is more common and is
linked to increased morbidity and death in elderly
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persons (65 years of age or older)[20]. 75% of
cases of community-acquired bacteremia are
caused by E. coli, making it the most frequent
cause[21].Urinary tract infections are frequently the
cause of E. coli bacteremia. Pseudomonas
aeruginosa, Klebsiella pneumoniae, and Proteus
mirabilis are additional microorganisms that can
result in community-acquired bacteremia[22].
Despite the fact that in the industrialised world,
gastroenteritis is typically the only symptom of a
salmonella infection.

Gram negative bacteria are a significant
contributor to cases of bacteremia in the intensive
care unit (ICU) that are related to healthcare[23].
Gram negative bacteria can enter the bloodstream
via catheters in the wveins, arteries, or urinary
tract[13]. Gram negative bacteremia can also result
after operations on the digestive, hepatobiliary, or
genitourinary systems[13]. The most significant
contributors to gramme negative bacteremia in the
ICU are Pseudomonas and Enterobacter
species.[23]

Risk Factors For Bacteremia:-

The possibility of getting bacteremia from any kind
of bacterium is increased by a number of risk
factors. [10],[24]These consist of:

e HIV

eMellitus Diabetes

el ong-term hemodialysis

eTransplant of a solid organ

eTransfer of stem cells

e Administration of glucocorticoids

eLiver problem

e Asplenia[25]

Mechanism Of Bloodstream Infection:-

Bacteremia can move through the
bloodstream to far-flung areas of the body and
infect those areas (hematogenous spread). The
pathogenesis of some infections of the heart
(endocarditis), the structures surrounding the brain
(meningitis), and the spine (Pott's disease) includes
the hematogenous spread of germs. Numerous bone
infections are brought on by the hematogenous
spread of germs (osteomyelitis)[26].

Artificial heart valves and other prosthetic
cardiac implants are particularly susceptible to
infection from bacteremia.[27]Prior to the
extensive use of immunizations, occult bacteremia
was a crucial factor to take into account in feverish
infants who otherwise seemed healthy[28]

1. MATERIALS AND METHODS:-
Diagnosis Of Bloodstream Infection:-

The most frequent method for diagnosing
bacteremia is blood culture, which involves
allowing a sample of blood taken from a vein using
a needle to incubate in a medium that supports
bacterial growth[29] If there are bacteria in the
bloodstream when the sample is taken, they will
proliferate and can be seen as a result.Any bacteria
that unintentionally enter the culture medium will
grow there as well. For instance, if the skin is not
well cleaned before to needle insertion, the blood
sample may get contaminated with common skin-
surface bacteria. [30]1Blood cultures must therefore
be drawn carefully and according to a sterile
procedure

To diagnose bacteremia, two blood
cultures taken from different parts of the body are
frequently enough. The presence of the same type
of bacteria in two out of two cultures typically
indicates the presence of a true bacteremia,
especially if the organism is not a frequent
contaminant. Blood cultures should typically be
obtained again after one out of every two positive
results to determine whether a contaminant or true
bacteremia is present. Before drawing blood, the
patient's skin is routinely cleansed with an alcohol-
based solution to avoid contamination. Repeat
blood cultures may be done periodically to check
for persistent bacteremia as opposed to transient
bacteremia[30]

A detailed patient history should be
obtained before taking blood cultures, paying
special attention to any recent invasive operations,
a condition of immunosuppression, the presence of
recent fevers and chills, and any other focused
symptoms of infection, such as those in the skin or
soft tissue. All patients with Staphylococcus aureus
bacteremia should get a cardiac ultrasound to rule
out infectious endocarditis.[31]

Treatment Of Bloodstream Infection:-
Antibiotics are virtually usually necessary
for the treatment of blood bacteria. This is due to
the significant death rates associated with sepsis
progression if antibiotics are postponed[23]
Empiric antibiotic use should be the first step in
treating bacteremia.[20] Any patient who exhibits
bacteremia symptoms or has a positive blood
culture should begin intravenous antibiotic therapy.
The most likely source of illness and the distinctive
species that commonly cause that infection dictate
which antibiotic should be used. The severity of the
patient's current symptoms, the patient's past usage
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of antibiotics, and any antibiotic sensitivities are
additional crucial factors to take into account[32].
Once the blood culture shows that a specific
bacteria has been isolated, empiric antibiotics
should be restricted, ideally to a single drug.[32]

Gram-Positive Bacteriaemia

Uncomplicated methicillin-resistant staph
aureus (MRSA) bacteremia is advised to be treated
with a 14-day intravenous vancomycin course,
according to the Infectious [33]Disease Society of
America (IDSA). Uncomplicated bacteremia is
defined as having positive blood cultures for
MRSA but lacking endocarditis symptoms, having
no prostheses implanted, having negative blood
cultures after 2-4 days of treatment, and exhibiting
clinical improvement after 72 hours[33].For
streptococcal and enteroccal infections, different
antibiotics are preferred depending on the species.
To better treat infections brought on by resistant
organisms, it is crucial to examine the blood
culture's data on antibiotic resistance patterns for
each species.[10]

Gram-Negative Bacteremia

The causative organism plays a
significant role in the management of gram-
negative bacteremia. The most likely cause of the
iliness and the patient's prior exposure to healthcare
facilities should serve as the basis for empiric
antibiotic therapy[34] Particularly, a recent history
of exposure to a medical environment may call for
the use of antibiotics with extensive coverage for
resistant organisms or pseudomonas aeruginosa
coverage. Gram negative bacteremia is typically
treated with extended generation cephalosporins
like ceftriaxone or beta lactam/beta lactamase
inhibitor medicines like piperacillin-
tazobactam.[34]

Catheter-Associated Infection

The IDSA has issued instructions for
catheter removal for intravenous catheter-related
bacteremia connected with healthcare. In the event
that bacteremia is brought on by any gram-negative
bacteria,  staph  aureus,  enterococci, or
mycobacteria, short-term catheters (placed for less
than 14 days), should be withdrawn. If a patient is
showing signs or symptoms of sepsis, endocarditis,
or if blood cultures stay positive for more than 72
hours, long-term catheters (>14 days) should be
removed [35]

Drugs Used In Bloodstream Infections:-

1. Beta-lactam antibiotics: Ampicillin, Amoxicillin,
Cefazolin, Ceftriaxone, Piperacillin-tazobactam

2. Fluorogquinolones: Ciprofloxacin, Levofloxacin,
Moxifloxacin

3. Aminoglycosides: Gentamicin, Tobramycin,
Amikacin

4. Macrolides: Azithromycin, Clarithromycin

5. Vancomycin

6. Metronidazole

. RESULT AND DISCUSSION :-

In North and  South  America,
Staphylococcus aureus is the most frequent cause
of healthcare-associated bacteremia and a
significant contributor to community-acquired
bacteremia. The most significant causes of
community-acquired staph aureus bacteremia are
skin ulcers or wounds, respiratory tract infections,
and IV medication use. Patients who have
previously experienced prolonged hospital stays or
frequent antibiotic use may develop bacteremia
from resistant enterococcal species. About 24% of
all cases of healthcare-associated bacteremia and
45% of all cases of community-acquired
bacteremia are caused by gramme negative
bacterial species. To better treat infections brought
on by resistant organisms, it is crucial to examine
the blood culture's data on antibiotic resistance
patterns for each species. The causative organism
plays a significant role in the management of gram-
negative bacteremia.

AV CONCLUSION :-

Bloodstream infection remains a major
challenge in healthcare, leading to increased
morbidity, mortality and higher infections.
Improved surveillance, early diagnosis and
treatment, and better infection control measures are
essential to reduce the burden of bloodstream
infections in the healthcare setting. Furthermore,
improved education and awareness of healthcare
workers about the risk factors, signs and symptoms,
and management of bloodstream infections is also
necessary. Ultimately, the goal is to reduce the
incidence of bloodstream infections and improve
patient outcomes.
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