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Abstract: Surveillance for Healthcare-Associated Bloodstream Infections
(HA-BSIs)
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Healthcare-associated bloodstream infections (HA-BSIs) related to substantial mortality and morbidity. These infections
primarily caused by bacteria and classified as primary or secondary infection when associated with microbiological-confirmed of
infection at other bodly sites. HA-BSIs were also associated with the increasing of multidrug resistant microorganisms (MDROs) which
could severely limit treatment options, complicate medical management and prolong hospital stays. To address these issues,
an HAI surveillance, including central-line associated bloodstream infection (CLABSI) was proposed to provide the necessary data
for HAI prevention and control. This HA-BSI surveillance was intended to be a platform for developing sustainable surveillance
for HAIs in the future, including other HAI types. This surveillance was conducted in intensive care units (ICUs), Lerdsin hospital
and Central Chest Institute of Thailand, during January - December 2016, using the modified BSI definition adopted from the
United States Centers for Disease Control and Prevention’s (US CDC) National Healthcare Safety Network (NHSN). There were in
total of 65 episodes met this HA-BSI definition and surveillance protocol. Male and female were 69.2% and 30.8%, respectively.
The mean age was 65.5 + 17.4 years and ages ranged 20 - 91 years. At the end of event timeframe (14 days after date of
event), 52.3% died, 41.5% was still in surveillance unit, and 6.2% was transferred to other unit within the hospitals. The BSI was
83.1% and present on admission (POA) was 16.9%. The BSI associated with central-line was 49.2%. When stratified by types of
central line, non-tunneled short-term catheter (50.0%) was the most common device, followed by hemodialysis catheter (18.8%),
peripherally inserted central catheter (15.6%) and tunneled catheter (6.3%). Insertion sites were jugular (46.9%), subclavian
(18.8%), femoral (18.8%), and brachial (6.3%). Laboratory-confirmed BSI identified 96.9% of recognized pathogen. In these total
65 episodes, 71 pathogens were identified. The most frequent pathogens causing HA-BSI were gram-negative bacteria (77.5%) that
comprised of Klebsiella pneumoniae (41.8%), Acinetobacter baumannii (16.4%), and Escherichia coli (12.7%) and Gram-positive
bacteria caused 19.7% of HA-BSI, mostly were Staphylococcus aureus (64.3%). Multidrug resistant Klebsiella pneumoniae (73.9%),
Acinetobacter baumannii (88.9%), Pseudomonas aeruginosa (60.0%) and Escherichia coli (28.6%) were found. The secondary
infections localized at other body sites were 50.8%. The total BSI rate was 2.70 per 1,000 patient days, the primary BSI rate was
1.60 per 1,000 patient days and CLABSI rate was 2.4 per 1,000 central line days. Gram-negative bacteria remained predominant
among etiologic pathogens causing HA-BSIs.

Keywords: Healthcare-associated infection (HAI), Bloodstream infection (BSI), Central line-associated BSI (CLABSI), HAI
Surveillance

UNANGD
a & a a & A o - a & ! T V= Y] - &
nsiadelulsimeuiavianisindelunssuaideniniy  Wenunsiawelusianediudug uenaniifuneidesiunsiiiugy
duiusiudnstiswasdnsmeniuvunisindediulnglany  veulesatniesmansuuiu Falumsdiamadentunisshwiihe

a

ndenuaiise Fdwunlaidunisfindouuulsugll uaenfegd  diuerududeulunisdnnismansunmg wazifiusseziiaiuey

q U




Tulsmenuiavesithodiofansigmmsindelunszuaidonsld
ﬁw@unmﬂﬁzi’amiﬁﬂL%@IuﬂimﬁLﬁaﬂﬂiamquﬁqmiﬁwﬁy@iu
nszuadeniiisatestunisldasarunasadensdrunaraiiels
Idoyaiidndulunstostunazauaumsiinde wasdusuuuy
TumswannmsdhsyTnsinderiasug fiddulueman nsih
iz‘?ﬂﬁﬁwLﬁumﬁwaaﬁmaéﬂa&mﬁﬂiﬁq‘wsnmaLaﬂﬁu wazanivu
TsAnsi9en senitafeulnsay fesuanau 2559 Tagladanunis
Lﬂwszﬁ’aﬁﬂ%“m’mﬁmumiﬁﬂL%yaiuﬂi“LLaLﬁammamuéﬂmﬁ’uLLas
AUANLIALIYIA ansgewEnt (US CDO) Imawmimwamnwwv
wjamﬂmamuaamﬂﬁwmﬂmﬂuuammm’]ﬁm wazUufinas
Tuwuuiiudeya wamstﬁhsz'wwum‘mmma 65 adudumodosas
69.2 ndjs¥ovay 30.8 01gkady 65.5 + 17.4 T Fusengfinunisinide
20-91 1 ‘Lw’ummﬁui]ﬁv?uwiavmmmiai (14 ) ghededin
Soway 52.3 ENmwniwﬂwawmmmaaav 415 wazéeluve
anaamaaau 6.2 nudumsinidefiinannssnuneuiatesas
83.1 LLauL‘Uum’iﬁlﬂL‘IJE]VIWUGLHQUVIL‘UWiUSﬂI‘}’lLL‘U‘UQU’JEJBLUiE)EJaz 16.9
Hunsdadelunsuadeniitisadasiunisldansaiuvaonidens
dunansdosay 49.2 Wesuundszianvesaisdiurasnidonsi
wusnnfigade aeaunln non-tunneled $osar 50 So%awNFD
avaudmsunenidon Seeay 18.8 @1UEIUNABALEEAAINIUNIG
yapndenmdiulans Seeay 15.6 Larae@IuTtn tunneled Spaay
6.3 suvtaiinuidunasndons jusular Sovay 46.9 sesawfe
yaenEanm subclavian Souay 18.8 viaenidons femoral Sovay 18.8 uay
vaonLdensi brachial $o8ay 6.3 nan1simzTenIeioaUfoinag
wududogadnivinliAelse $ovar 969 Tagludruaumsinige
Wy 65 a3 Suunldidogatn 71 e Woradniwuduaveues
mshadedosas 77.5 WunueaiiSounsuau Usnausie Klebsiella
pneumoniae $oway 41.8 Acinetobacter baumannii 5oz 16.4
way Escherichia coli Seway 12.7 waviluwuaiissunsuuinievay
19.7 Fanuidu Staphylococcus aureus Sevaz 64.3 IWEJL"T?E]%%W?‘
dunlsl wuin A.baumanniisesay 88.9, K. pneumoniae 5ovaz
73.9,P. qeruginosa Saeaz 60.0ua%E. coli ataz 28.6 HosoeRL
'«aa%wmiamL??@‘Lumuual,ﬁamﬁwu%aaay 508 umsindanuy
VEEHH Sasnsandelunssuadensiy 2.7 ma 9 1,000 Juuay
LU‘L!E]G]S’]ﬂ’ﬁ(ﬂﬂLEZIEJGLuﬂ‘JuLLEILaE]WHumJﬁlJﬂiJ 1.6 Afa 0 1,000 Fuueu
LLauamﬂmsmm‘uﬂuﬂsuLLaLaammLﬂmsuamumﬂamamwaam
Beasdunans 2.4 ads s 1000 Nuldansanuaiunassdondiu
nanauuafiFeriaunsuauidudogaindelsafinuaniian

fdndny : nshndelulsmetuna msRndelunsuuaden
msdadelunszuadoniiiotestunsldaeaunasadonsdau
nans nshseSinsindelulsimenuna

Healthcare-associated bloodstream infections (HA-BSIs)
relate to substantial mortality and morbidity, particularly in
critically ill patients or patients admitted to intensive care
units (ICUs)."' HA-BSIs are also associated with the increasing of
multidrug resistant microorganisms (MDROs) which can severely
limit treatment options, complicate medical management and
prolong hospital stays."” The extent of HAIs is believed to be un-
derestimated in terms of disease burden, severity of outcomes,
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and economic impact.’ These infections can be caused by bacterial,
viral and fungal pathogens.” BSls are often classified as primary
infection (originating in the bloodstream) or secondary infection
when associated with microbiological-confirmed of infection at
other body sites.

A central line, also known as a central venous line, is
a catheter that is placed into a large vein, usually in the neck
(internal jugular vein), chest (subclavian vein), groin (femoral
vein) or arms (known as peripherally inserted central catheters
or PICC line). It is often used for infusion, withdrawal of blood,
measure central venous pressure, or give fluids and medications
to critically ill patients.” Central line usually remain in place for
a longer period than other venous access devices. Insertion with
sterile technique is very important, as a line may serve as an entry
point or be infected with any pathogen organisms. Therefore
primary BSI can be further classified by device association,
either as central line-associated BSI (CLABSI) or non-central
line associatedprimary BSl.Secondary BSI cannot be classified
as central-line associated, as an infection at another body site
argues against a primary BSI due to catheter presence.

An HA-BSI surveillance, CLABSI, was proposed to provide
the necessary data and intended to be a platform for developing
sustainable surveillance for HAIs for the future, including other
HAI types and detection of antimicrobial resistance.

This surveillance was conducted in intensive care units
(ICUs), Lerdsin hospital and Central Chest Institute, during
January-December 2016, using the modified BSI definition
adopted from the United States Centers for Disease Control
and Prevention’s (US CDC) National Healthcare Safety Network
(NHSN).® Each positive blood culture was screened for possible
cases and recorded on the case report form for case that met
this surveillance protocol. HAI program based on MS access was
developed and used for data entry, cleaning and validation.
Double data entry were performed. The central line-days and
patient-days were monthly collected and used for calculating the
denominators for determining BSI and CLABSI incidence rates.

Date of Event: the date when the first criteria used to
meet the case definition occurs for the first time within the
window period.

Event Timeframe: a 14 calendar day timeframe (date
of event = day 1 of the 14 day timeframe).

Healthcare-associated Infection: a case where the date
of event occurs > 2 calendar days after hospital admission, with
date of admission as Day 1.

Present on Admission: a case where the date of event
occurs < 2 calendar days after hospital admission, with date of
admission as Day 1.



Results

There were in total of 65 episodes met this HA-BSI definition and surveillance protocol. Male and female were 69.2% and
30.8%, respectively. The mean age was 65.5+17.4 years and 20-91 years in range. Figure 1 showed the distribution of BSI events
during this surveillance. The most episodes were found in August, 2016.
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Figure 1 Epidemic curve for BSI events by month, 2016

At the end of event time frame (14 days after date of event), 52.3% died, and 41.5% was still in surveillance unit, and
6.2% was transferred to other unit within hospital. The HA-BSI was 83.1% and infection presented on admission (POA) was 16.9%.
The BSI that associated with central line was 49.2%. When stratified by types of central-line, non-tunneled short-term catheter
was the most common device, followed by hemodialysis catheter, peripherally inserted central catheter (PICC), tunneled catheter
and other (50.0, 18.8, 15.6, 6.3 and 18.8%, respectively) (Figure 2).

Non-tunneled  Hemaodialysis PICC Tunneled cath. Other

cath. cath, Type of Central line

Figure 2 Type(s) of central line(s)

Insertion sites were jugular, subclavian, femoral, brachial, unknown location and other (46.9, 18.8, 18.8, 6.3, 9.4 and 9.4%,
respectively) (Figure 3). The other included thoracic or basilic vein.

Jugular Subclavian Femoral Brachial Unknown Other

Location of Central line

Figure 3 Insertion site(s) of central line(s)




Laboratory-confirmed BSI found recognized pathogens 96.9% and common commensals 3.1%. In these total 65 episodes,

71 pathogens were identified (Figure 4). The most frequent pathogens causing HA-BSI were gram-negative bacteria (77.5%)

comprised of Klebsiella pneumoniae (41.8%), Acinetobacter baumannii (16.4%), and Escherichia goli (12.7%) and gram-positive

bacteria (19.7%), mostly identified Staphylococcus aureus (64.3%).
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Figure 4 Pathogens identified of laboratory-confirmed BSI

The secondary infections localized at other body sites were 50.8%. The common sites were respiratory tract (75.8%) and

urinary tract (18.2%). When defined MDROs as an isolate with non-susceptibility to at least one agent in three or more antimicrobial

categories, multidrug resistant K. pneumoniae (73.9%), A.baumannii (88.9%), P. aeruginosa (60.0%) and E. coli (28.6%) were found

(Figure 5). Whereas 55.6% S. aureus isolates were methicillin-resistant (MRSA).
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Figure 5 Multidrug resistant Gram-negative bacteria isolated

The total BSI rate was 2.7 per 1,000 patient days, the primary BSI rate was 1.6 per 1,000 patient days and CLABSI rate was

2.4 per 1,000 central line days. The device utilization rate (DUR) was 0.35 per patient days.

Discussions

Healthcare-associated infections (HAIs) or infections
acquired in healthcare settings are the most frequent adverse
event in healthcare delivery and a major threat to the patient
safety in any healthcare facilities. These infections were defined
as condition that results from an adverse reaction to the
presence of any infectious agent(s) that was not present at
the time of hospital admission. Bloodstream infections (BSls),
as a complication of critical illness, are a major cause of morbidity
and mortality worldwide. Severe sepsis, septic shock, and
multisystem organ dysfunction related to BSI frequently
require admission in ICU for appropriate management."’ The case
fatality rate associated with BSI reaches 35 - 50% when
associated with admission to ICU.° In an international study

of the prevalence and outcomes of infections in ICUs, BSls

were observed in 15% of infected patients and represented
the third-most commonly met infection.” BSIs have been
raditionally classified as either community acquired (CA) or
hospital acquired (HA). These classification is reconsidered due
to the evolving of healthcare system organization. A growing
proportion of patients, with older age and several comorbidities,
are treated as outpatients, with a shift of healthcare services from
hospitals to the community with different out-of-hospital
facilities.'” ™" In this sense, HA-BSIs have been defined as infection
in patients who had recent contact with some aspect of
healthcare, such asrecent hospitalization, living in a nursing
home or long-term care facilities, receiving healthcare at home,
under hemodialysis, intravenous chemotherapy, wound care,

or enteral nutrition.'” *?



This surveillance found HA-BSI was 83.1% and infection
present on admission (POA) was 16.9%. POA was defined as an
infection occurred less than 2 days after admission. POA was
reported either if that patient was transferred directly from
another hospital where he or she was admitted for more than
2 calendar days, or re-admitted to same hospital with previous
hospital admission more than 2 calendar days and discharge
date within 14 days before date of infection. This finding was
similar to the report of Valle and colleague, approximately
one in five BSIs diagnosed at ICU admission might be classified
as healthcare associated BSIs. The pathogens responsible for
healthcare-associated BSIs were similar to those isolated from
hospital-acquired BSIs.” According to this surveillance, BSI that
associated with central-line was 49.2%. When stratified by
types, half of the infection was associated with non-tunneled
short-term catheter insertion and much higher than tunneled
insertion. This finding complied with the Joint Commission of
CLABSI toolkit that non-tunneled central venous catheters
(CVCs) account for the majority of CLABSI.' For entry site, jugular
was the most common insertion site found in this surveillance.
Based on the study of Timsit, the internal jugular access is
associated with a low rate of severe mechanical complications
in ICU as compared with subclavian accessand it is preferable
for short-term access and haemodialysis."

Laboratory-confirmed BSI identified 96.9% of recognized
pathogen. The most frequent pathogens causing HA-BSI were
gram-negative bacteria and K pneumoniae was the most common
isolates. Patients with central vein catheter have additional risk
factors for catheter-related BSIs, including improper adoption
of sterile technique, inexperience of the operator, site of insertion,
colonization of insertion site, contamination and duration of
catheter placement.’"" This surveillance also found that half
of infections were localized at other body sites. The most commmon
site was respiratory tract. Similar to study of Choudhuri and
colleague observed that the most common infection of
ICU-acquired infection in a tertiary care of Northern India was
pneumonia and common organism isolated was K pneumoniae *®
When defined MDROs as an isolate with non-susceptibility to
at least one agent in three or more antimicrobial categories,
the multidrug resistant K. pneumoniae (73.9%), A. baumannii
(88.9%), P. aeruginosa (60.0%) and E. coli (28.6%) were found.
Whereas 55.6% S. aureus isolates were methicillin-resistant
(MRSA). Antimicrobial therapy is the major treatment of BSls,
along with clinical management of severe sepsis and septic
shock that may eventually develop. Emergence of resistant
bacteria in the ICU implies an even higher challenge for the
clinician, dealing with seriously ill patients, who need prompt
institution of effective antimicrobial therapy in a setting of higher
prevalence of resistant isolates, broad-spectrum antibiotic, use
and ease of cross-transmission of resistant microorganisms.” In
general, prior antibiotic exposure and hospitalization, residency

in nursing home and in long-term care facilities, and other

described risk factors for healthcare related BSls are associated
with an increased risk of developing a BSI caused by resistant
microorganisms.

Conclusions

The total BSI rate was 2.7 per 1,000 patient days, the
primary BSI rate was 1.6 per 1,000 patient days and CLABSI rate
was 2.4 per 1,000 central line days. The device utilization rate
(DUR) was 0.35 cases per patient days. BSIs were associated
with the use of central line catheters. Gram-negative bacteria
remained predominant among etiologic pathogens causing
HA-BSls.
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