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ABSTRACT

Background: A dysregulated host response to infection rednltsepsis, and severe
organ failure that puts life in danger. Phospha@A?2 is a new marker in diagnosis of
sepsis and is also elevated in infections. Harelly $tudies were done regarding the
biomarker especially regarding its capacity to dzge sepsisThe objective of the
current study was to measure the phospholipaseV&ld in sepsis patients and contrast

them with their procalcitonin levels.

Material & Method: The present cross-sectional study was conducieshg patients
more than 18yrs of age fulfilling the inclusionteria admitted in KLES Dr Prabhakar
Kore Hospital, Belagavi from January 2021 to DecemB02lwere analysed. All
patients analyzed were more than 18yrs age metteng SOFA of more or equal to
2 were included. The patients were assessed fgrhtyrgical biochemical examination
after obtaining the informed consent the bloodaifgnts were analysed for the sepsis,
which included the procalcitonin, lactate and plinadipase A2. All, the patients data
were collected. patients’ redesigned proforma amtdred in excel sheet. The entire
study was carried out using SPSS v21 running ord@¥us 10 with a p-value threshold

of 0.05 being considered statistically significant.

Results: Total of 80 patient were included with mean af®8+16.75yrs of age, among
them 41.3% were female and 58.8% were male patiBiaed culture showing.45.8%
patients and 54.2% were negative with most comnramgpositive organism being
Staphylococcus and gram negative being Enterobapties. In urine culture most
common is Escherichia coli . The mean of serumaoitonin, serum phospholipase

A2 and serum lactate were significantly higher aghdhe patients with sepsis



compared to the non-sepsis .(p<0 .05) The arearwndge, the study documented
serum phospholipase A2 had the higher significan€Af 0.99 compared to the serum

lactate AUC=0.983, serum procalcitonin AUC=0.957.

Conclusion: The present study documented the significantbhér mean level of
serum phospholipase A2 among the sepsis comparethteepsis patients. It was also

found that phospholipase A2 was way more sensitinespecific than procalcitonin.

Keywords: sepsis, septic shock, non sepsis, phospholip@sgmcalcitonin, serum

lactate, blood culture, gram positive and gram tiegdolood culture



ABBREVIATIONS

ARDS ACUTE RESPIRATORY DISTRESS SYNDROME
CA CALCIUM

CRP C-REACTIVE PROTEIN

DIC DISSEMINATED INTRAVASCULAR COAGULATION
HMGB HIGH MOBILITY GROUP BOX PROTEIN

ICU INTENSIVE CARE UNIT

ICAM INTERCELLULAR ADHESION MOLECULE

MODS MULTIORGAN DYSFUNCTION SYNDROME

MIF MACROPHAGE MIGRATION INHIBITORY FACTOR
PLA2 PHOSPHOLIPASE A2

SIRS SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
SVC SUPERIOR VENA CAVA

TNF TUMOR NECROSIS FACTOR

WBC WHITE BLOOD CELL

LPC LYSOPHOSPHATIDYLCHOLINE

IL INTERLEUKIN
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Objective

OBJECTIVES

Aim:

To assess the phospholipase A2 levels in sepsis patients and compare with

procalcitonin level among them.
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INTRODUCTION

Sepsis defined as “a life-threatening organ dydfancaused by a Dysregulated
host response to infection”. Include signs of itifatwith organ dysfunction plus altered
Mental status, tachypnoea, hypotension, hepatial mnHematological dysfunction. A
study in 2016 reported nearly 30% of patients auiinto ICUs in India are diagnosed

with sepsig?

Sepsis was proclaimed as global health prioritg0a7. This is mainly due to
the fact that the global burden of sepsis is wayensignificant than previous years.
According to HAQ index it was approved that theidlenice of sepsis was more
prominent in areas where it is difficult to idegtitreat sepsis or even prevent from
occurrence. This has to considerable increasedemncie and mortality secondary to

sepsig?

The precise burden of sepsis in our country isknovn because of lack of a
uniform system of identifying and reporting thisndition. A study in 2016 reported
nearly 30% of patients admitted into ICUs in Ind&ad sepsis. In 2017- study in leading
journal Lancet reported that communicable dises$ection) contribute to substantial

proportion if death in India.

Innate immunity which is the primary mechanism pposition to microbes
activates in their presence and causes an uncleadtioflammation response cascade
which forms the cornerstone of pathophysiology epsss. Several authors have
suggested that phospholipase A2 has a role inssefisils identifying the levels along
with other routinely done sepsis markers like platanin, C-reactive protein, lactate,

white blood cells will help in earlier and more atate diagnosis of sepsis.(3)
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Need for the study

Phospholipase A2 is a new marker in diagnosis psiseand also elevated in
bacterial infections. This will help to identify ttarial versus nonbacterial causes and
start early antibiotic therapy and avoid unnecgssaage of antibiotics in non sepsis
patients and prevent antibiotic resistance. Onligt gitudies have been done so far so

taken up in our part of the country.

The purpose of the current study was to measurghtbgpholipase A2 levels in

sepsis patients and compare them to their prooalaitevels.
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REVIEW OF LITERATURE

“Sepsis” is considered when a normal sterile baaly is invaded by microbes leading
to systemic inflammation. When the body’s respotwséacterial infection leads to
destruction of surrounding tissues and organs, Ittgal condition was termed as
bacterial sepsié:® In recent times it has come to conclusion thasiselpy definition
should have organ dysfunction which is life threatg in nature, considered mainly
due to inappropriate host response against thetiafesource. Hippocrates (460-470
BC) first identified sepsis as a disease; the ghoesives from the Greek verb sipsi,
which means "to render rotten." Since then, thsease has gone through several
incarnations, with advances in the late nineteestitury laying the groundwork for

present knowledge of sep$5.

As a result of the development of antiseptics,géiem theory of disease, and
bacteriology, it is now widely believed that sepsia systemic infection brought on by
a dangerous organism that infects the host andadgreria the bloodstream
(i.e., septicemia). It wasn't until the discovefyeadotoxin and the widespread use of
antibiotics that it became clear that the pathojahygy of sepsis was significantly

more complicated:®

Terms including septic shock, severe septic shac#,systemic inflammatory
response syndrome (SIRS) were coined and definednbinternational consensus
committee in 1991. (known now as Sepsis-1). Thiamminatory process is described

by SIRS based on a mix of vital signs and blootrgsregardless of the reason.
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Two or more of the following are included in SIRS:
» A temperature between 36 and 38 degrees Celsius
* Heartbeats per minute more than 90

* PaCO2 less than 32 mm Hg or tachypnea more thdmeaths per minute

« A total leukocyte count (WBC) count of more thE2000 cells per cubic millimetre,

less than 4,000 cells per cubic millimetre, or mibia@n 10% band develops

Sepsis

* SIRS brought on by an infection

Severe Sepsis Organ dysfunction in at least ormaase, aberrant hypoperfusion, or

sepsis-induced hypotension

« Lactic acidosis, oliguria, and sudden changesental status are only a few examples

of the anomalies associated with hypo-perfusion.

Inspite of giving ample of fluids if the patientlispersists in hypotension, such
condition was termed as septic shock. In a patwiothas suddenly fallen ill with organ
malfunction and cannot maintain homeostasis withexternal support, such a

condition is known as multiorgan dysfunction (MODS)

Sepsis-3 defines sepsis as a potentially fatal rongalfunction produced by an
unbalanced host retaliation to infection. The that not all individuals with SIRS have
an infection and not all people with infections aeptic is extremely important to
emphasise. Sepsis can be distinguished from iofetly a dysregulated host response

and the occurrence of end-organ faillPe4 range of clinical and pathophysiologic
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severity characterises sepsis and its consequendesh lead to the progressive

physiologic collapse of several interdependent migyestems.

Epidemiology

Sepsis is associated with substantial morbidity death and is now estimated
to impact about 1.7 million US adults each yeaioRRp the year 2000, fatality rates in
patients with acute sepsis and septic shock wehégasas 50%% Even with modern
medicine, sepsis still accounts for one in threspital deaths, and national mortality is
still between 20% and 25%. Given the proven in@eéasepsis cases, early detection
and treatment of this disease process have been ¢y attention; the most recent
budget was estimated to be around $23.7 billid20iti3. Many factors played a crucial
role which a played a major role in determiningni@rtality of patients in sepsis which
was estimated to be around 30-50%. Such factors ag, race, sex, organ failure and
co morbid condition§-Y
Risk factorsthat predispose to sepsis

e Diabetes

e Burns

e Malignancy

e Chronic kidney disease

e Liver disease

e Immunosuppressed state
e Corticosteroidal use

e Massive intraoperative procedures
e Prolonged hospitalization
e Trauma

e Haemodialysis

e Elderly patients
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Pathophysiology

“Systemic inflammatory response syndrome” (SIRShjclw occurs early in sepsis,
continues along a pathophysiologic spectrum uniilftiorgan dysfunction syndrome”

(MODS), which occurs just before de&th®®
The following are the first indications of inflamtin :4-16)

e Fever (greater than 38 degrees Celsius) or hypoihdtemperature less than

36° C)

e Tachycardia (a heart beat that exceeds 90 beatsipate), Tachypnea (more

than 20 respiratory cycles)

e With or without bandemia, (WBC more than 12,0001fuu) or (WBC less than

4,000/cu mm) (more than 10 percent).

The diagnosis of systemic inflammatory responselsyme requires alteast 2 out
of the 4 clinical signs to be present. Followingtttthe clinical definition of sepsis “is
systemic inflammatory response syndrome with anecibus cause”. When
hypotension sets in, tissue challenge is no loraggropriately fulfilled by tissue

oxygenation. At this stage patient is considerebetin severe sepS§is'”
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Figure 1: Pathophysiological pathway of sepsis®

The patient can be considered in severe sepsis thieetissue demand is not
fulfilled by tissue oxygenation secondary to orfetypotension. Hypotension further
deteriorates the arterial peripheral oxygenatiah@erfusion, which acts as a trigger to
convert to anaerobic respiration from aerobic. Emaerobic respiration increases the
production of lactic acidosis. End-organ injuryr@gsuch as transaminitis or pre-renal
azotemia, can also indicate tissue hypoperfusiontrdck the imbalance between the
tissue oxygen supplementation and requirement eamdmnitored, by observing the
mixed venous oxygen saturation. This is usuallpmed by measuring with the help

of central line in the superior vena caat”

Septic shock differs from other shock states it ths a distributive form of
shock. A mixture of inflammatory mediators (serotpmistamine, lysosomal enzymes

super-radicals,) produced as a consequence toriahetedotoxins increases capillary

Page 8



Review Of Literature

permeability while decreasing peripheral vascutaistance. This results in a decrease
of both preload and afterload due to a decreasgerious return from third-spacing. An
increase in heart rate is used to initially compés$or the resulting decrease in stroke
volume, or compensated septic shock. The patienbmsequently experiencing the

hyperdynamic symptoms of septic shé&ék??

Functionally, septic shock is defined as “persiskgmpotension despite 60 to 80
mL/kg of crystalloid or colloid fluid resuscitatitr?'?3 At this stage, starting adequate
vasoactive medicines like beta-adrenergic or akudr@nergic agents is critical. Multi-
organ dysfunction syndrome (MODS), which has alifsgtaate of up to 75%, is
characterised by the emergence of organ malfundespite supplying with high dose
vasoactive therap¥>-2® Immunologic dissonance (exaggerated pro-inflamnyator
response) vs. immunologic paralysis (exaggeratedirdlammatory response) has
been postulated to play a role, although pinpogntire precise factors suggesting poor

prognosis and mortality has proven difficR.

Early signsand symptoms

SIRS combined with an infectious cause is knowsegsis. As a result, patients

initially appear with the following changes in theital signs:

o Fever

e Tachycardia

e Tachypnea
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Signs and symptoms of severe sepsis, is combinthdend organ dysfunction
e Altered mental status
e Cyanosis
e Hypoxia

e Oliguria or anuria

Patients who progress to septic shock will disgkyere sepsis symptoms, such
as hypotension. In addition, various signs of thstive shock, such as warm
extremities, rapid capillary refill, and boundinglges, sometimes known as warm
shock, may be present. Notably, blood pressure bmymaintained at an early
"compensated stage”. This stage of shock can berged if treated quickly with
vasoactive support and appropriate amount of fldfdthe varying presentation of cold
peripheries, delayed capillary filling time andehdy pulse is often recognised as cold
shock which is irreversible in nature. The persiseeof this condition further leads to
decreased perfusion of organs thus causing mudtiodysfunction which eventually
leads to deatf?

Evaluation
Laboratory findings
The laboratory findings may show the following
e Hyperglycemia (glucose more than 120 mg/dL)
e Mixed venous saturation of more than 70%
e Pa02: FiO2 less than 300
e Leukocytosis (WBC more than 12,000/mm3) or leukapdhVBC less than
4000/mm3)
e C-reactive protein or procalcitonin more than 2 &ove normal

e Coagulopathy, INR more than 1.5 or PTT more thases9
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e Lactic acidosis (more than 2 mmol/L)
e Thrombocytopenia (platelets less than 100,000/mL)
e Pre-renal azotemia

e Hyperbilirubinemia (total bilirubin more than 4 nagy

('

Some of:

Core temperature »38.3°C or ¢36°C

Heart rate »90/min (or»2 SD abave normal for age)

Tachypnoea

Altered mental status

Significant oedema or positive fluid balance
(20 ml/ke in 24 hours)

Blood glucose 37.7 mmol/l in absence of diabetes

Plasma C reactive protein »2 SD above limit of reference
interval

Sepsis Plasma procalcitonin »2 SD above limit of reference interval
; White cell count 312 x 107 cells/| or fall in SBP »40 mm Hg
associated < S
inflammation A

Mixed venous haemoglobin oxygen saturation »70%
Cardiac index »3.5 |/min/m’

Arterial hypoxaemia (Pag,/Fly; <40 kPa)
Acute oliguria (urine output <0.5 ml/keg/hr)
Creatinine increase »44.2 pmaol/|

INR 1.5 or aPTT 360 s

lieus

Platelet count <100 x 10°/1

Plasma bilirubin >70 mmaol/l

Lactate ¥1 mmal/l _
Decreased capillary refill or mottling

“w N
Sepsis §_ Inflammation + evidence of suspicion of microbial process

Severe sepsis { I

"Septicaemia”

Septic shock { Si

Figure 2: Definition of sepsis as severe and septic shock®

In order to closely monitor vital signs, vigilardrdiorespiratory monitoring is
of utmost importance in the patient. To determineere they may fall on the
pathophysiologic continuum of sepsis, peripheratfyséon and continuous organ
functioning should be carefully assessed. A Glasgdama Scale (GCS), or
lactate/mixed venous saturation test, urine outpesasurement should all be included
(with central lines) The signs of pneumonia or ARD&8y be seen on a chest x-ray.

Plain x-rays of the extremities may show gas in tiksues if the patient develops
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necrotizing fasciitis. A CT scan is performed tokdor abscesses, intestinal ischemia,

or perforation in the bowel loops?

Biomarkersfor diagnosis of sepsis®

Types of biomarkers

Diagnostic
use

.

Prognostic
use

.

Therapeutic
use

.

Differentiation between
infectious versus non-
infectious sepsis
Distinguish bacterial
versus viral versus
fungal infection
Identification causative
pathogen/organism

Risk stratification
Predict outcome (benefit
and harm)

Predict complications
and development of
organ dysfunction
Improvement of site-
of-care decisions (early
discharge, escalation

of therapy, additional

Initial prescription
Antibiotic tailoring/
stewardship

Diminish antibiotic
overuse

Avoid antibiotic side
effects

Counter the emergence
of multidrug resistant
pathogens

diagnostics

Figure: 3: Biomarker typesand potential use of them

Biomarkers help in identifying the cause of sepsiegondary to infectious
nature and cause can be identified thus help atrirent of the sepst€’the physician
can decide on treatment on early basis with the pebiomarker$?®) Deciding wether
the patient need stronger antibiotics or there igmificant improvement can be
estimated with the help of biomarkét3.

Circulating cells

Cell counts
e White blood count
e Platelet count
e Neutrophil count

e Lymphocyte count
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Leucocyte surface markers
e CD63
e CD66b
e CD64
e Intercellular adhesion molecule (ICAM-1)
e Cell differentiation antigen CD11b
Peptides
Monocyte / macrophages
e Tumor necrosis factar (TNF-o)
e Interleukin 6, 8, 10, 18
e Interleukin In
e Interleukin B
e Macrophage migration inhibitory factor (MIF)
e High mobility group box protein 1 (HMGB-1)
Leucocyte products
e Soluble P-selectin
e Soluble L-selectin
Acute phase reactants

e Ferritin

C-reactive protein

Lactoferrin

Neopterin

Procalcitonin

e Serum amyloid A

Serum lactate
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SPECIAL NOTES ON BIOMARKERS:

PROCALCITONIN: Procalcitonin is a predecessor of calcitonin whghsually in
insignificant amounts in blood. The biomarker seéneebe raised in characteristically
in bacterial sepsis followed by sharp fall once itifection treate”®V The blood
cultures are ideally since they help in identifyithg microorganism thus selection of
antibiotic will be easier but very less blood cud#tsi come positive around 40-90 %
come negative blood culture without pathog€fsTo improve diagnosis other
diagnostic tests were evaluated among them serufmpR@ed an important role. PCT
is undetectable in absence of inflammatiShBacterial toxins and cytokines (IL 6, IL
lbeta, TNF-alpha) trigger the synthesis of PCT mgkit specific for bacterial
infections (34) in case of viral infections cyto&sireleased by them inhibit TNF-alpha
thus not activating the synthesis of PCT.(33) Fanrthelping in easy identification of
the cause of infection. PCT alone cannot detectcthesative agent thus making it
difficult in choice of antibioti¢® A meta analysis also stated that the specifity and
sensitivity of PCT was as low as 74% suggestingithaas difficult to differentiate
between SIRS induced by sepsis and non sepsis.€808®is making it necessary to

consider the patients history, systemic examinaioh microbiology assay¥?

C-REACTIVE PROTIEN: CRP is a protein belonging to family pentraxinsickh

mainly activates the C1qg complex of complementeysigniting a crucial defence
system®”) Although synthesised by liver it is triggered the markers released by
adipocytes and macrophages. CRP marker has difetif 18 hours thus makes it a
good marker to chart the progress of the paffélithe biggest drawback is that the
CRP cannot predict the severity of the sepsis rtdfan being nonspecific in nature.

This causes inadequate treatmié&fit.
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SERUM LACTATE: Serum lactate levels were noticed to be raisechinkind of
metabolic stress thus making it nonspecific in refi Anaerobic pathway is the cause
for increase in lactic acid production thus raigeldctate levels. This is the main
pathway in hypoxic conditiorf? Previous papers found a positive association betwee
raising levels of serum lactate and mortality & tiiven patient€Yon the whole one
can say that serum lactate levels can help predartality but it has no role in

determining the cause of the inflammation or imtmneent.

Interleukins: Cytokines especially interleukin 6,8,18 seemede@in inflammatory
in nature and infact the cytokines responsibles&psis inflammatory pathway. It was
also found that IL 10 was proinflammatory in natu@n further study results have
suggested fall in IL-6 levels was associated wiktdy prognosis while rise in IL10
levels were ondicator of bad progndéfs.it was also noticed that IL 8 was found to
distinguish a patient in muiltiple organ dysfunatiand disseminated intravascular
coagulatiorf*®while interleukin 10 seemed to be the main causééoite respiratory
distress syndrome. The main mechanism seemeditdib&ion of hyperinflammation
in severe sepsis by IL10. It was interestingly f@un be higher in severe sepsis
cases? 49 Howerever it was found that these interleukinsemeot found to be as

sensitive or as specific as procalcitofifh.
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Phospholipase A2 asa Biomarker in Sepsis

All human cells contain members of the PhosphoépagPLA) superfamily of
esterase enzymes, which are crucial for the syistbélysophospholipids and free fatty
acids from glycerophospholipids. The so called emy play an important role in
activation of inflammation along with subsequentipgation which results in disease
in every organ. These enzymes also play an importda in homeostasis. Over 30
PLA isoforms have been discovered, with significdiffierences in function, cofactor
need, and size. Cytosolic PLA, secretory PLA, Giependent PLA, adipose-specific
PLA, lysosomal PLA, and platelet-activating facimetylhydrolase are the six major
isoform categories. Numerous subgroups have beablisbed within each of these

categories via stud§?”
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Figure 4: Eicosanoids and Sepsis.*®
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Phospholipases A2 are a group of unrelated prdeeinlies that share an
enzymatic function. Secreted and cytosolic phosphsés A2 are the two most
prominent families. Lipoprotein-associated PLA2sRILA2), also called as platelet
activating factor acetylhydrolase and Ca2+ indepenBeA2 (iPLA2), are two further

families.

Phospholipases A2 (PLA2s) EC 3.1.1.4 are enzymashydrolyze the link
between glycerol molecule and the second fatty deitf. Thus, removing fatty acid
from the second position of phospholipids. This ggiwlipase identifies the
phospholipid's sn-2 acyl link and catalytically hglyzes it, producing arachidonic acid
and lysophosphatidic acid. Cyclooxygenases or kggenases further act on the by-
product arachidonic acid forming active componehisown as eicosanoids.
Eicosanoids further dived into the anti-inflammgteomponents (mediators) known

as leukotrienes and prostaglandfis.
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Figure5: Phospholipase A2 cleavage site
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PLA2 enzymes are present in venom from arachmdscts, and snakes as well
as mammalian tissu€¥)Bee venom contains a lot of melittin, who’s maiteris to
stimulate PLA2. Once a snake bite, bug bite thissea increased release and activity
of phospholipase A2. This PLA2 will activate theaemidonic acid pathway which
results in the area becomes inflamed and paitfrokaryotic A2 phospholipases are

also present.

The arachidonic acid is further divided into oxyiand lysophospholipid in
the presence of both secretory phospholipase A2X8Pand cytosolic PLA2 (cPLA2)

and further degrade into necessary compori&ts.

Biological effect:

The enzyme is one of the acute phase proteins whus@ trigger is
inflammation. In specific serum phospholipid acta the bacterial membrane
hydrolysing the phospholipid group giving Lys phbapdylcholine (LPS). This LPC
is further lysed which initiates the cascade oaberimmunity and specifically directing
to the bactericidal actiof? LPC as per say doesn’t have any direct action en th
bacteria but acts by increasing the reactive oxygpaties production by neutrophils

which further act®®
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Various studies discussing the Phospholipase A2 biomarker in sepsis

In a study by Rintala EM et al., to assess the pthafpase A2 among the
patients with fever with documented infection. TPIeA2-II serum concentrations in
individuals suffering from septicemia (median, Bjg/L; range, 5.07-1,740ug/L)
were 46-fold higher than standard amounts (media®lug/L; range, 1.32—
25.25ug/L). Phospholipase A2-1I concentrationsepsss associated patients (median,
284.5u49/L; range, 12.95-1,574ug/L) as well as repiis bacterial etiology (median,
210.6pg/L; range, 5.07-1,740ug/L) were significarttigher than viral etiology
(P =.0042). PLA2-II concentration associated sthpmgth C-reactive protein (CRP)
concentration (r =.613, P =.001but was not associatét pancreatic PLA2
concentration (r =.089, P =0.365). The serum comatoh of PLA2-1l can be used in

conjunction with CRP values to differentiate baietirom viral infection®#

In a study conducted by Endo S et al., to assesplésma level of cytokines
and type li PLA2 in patients with sepsis. Studyuwloented that the patients who died
from sepsis had much greater plasma levels of lypeA2 than those who pulled
through the disease. There was a strong link betwgee 1| PLA2 and IL-6 and TNF-
alpha. Type Il PLA2, IL-8, IL-6, and TNF-alpha mbhg beneficial as disease severity
indexes. In the plasma of sepsis patients, IL-6 BN&-alpha seem to increase the

synthesis of type || PLA$Y

In a study by Mansour KM et al., (2011) to assasssecretory phospholipase
A2 in patients suffering from fever. It was obseattbat the serum PLAZ2 levels in
bacterial infections (190+179 ng/mL) and in vinafdactions (22+34 ng/mL). this was
observed to be significant statistically (P.000Arcording to receiver operator

characteristic curve analysis, it was perceived 8ma2 was efficient in anticipating
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bacterial etiology ( area under curve= 0.89) thataltleukocyte count ( are under
curve=0.71). It was also seen that a positive pte@i value of 39%, negative
predictive value of 97%along with specificity of%7and sensitivity of 93%, when the
SPLA2 levels were more than 20ng/ml. The reseasctfeund that secretory
phospholipase A2 levels varied considerably betwalidren with viral and bacterial
infections and that it appears to be a dependabdesing test for bacterial infection in

febrile toddlerg®®

In a Study that was done by Uusitalo-Seppala Rl.e{2012) to assess the
diagnostic value of PLA2, total leukocyte count &RIP in detecting the sepsis during
admission at emergency room. The results documehgadonly PLA2GIIA could
distinguish patients with severe sepsis from otireesmultivariate logistic regression
study (OR 1.37, 95% CI 1.05-1.78, p = 0.019). PLA2RG¥emained a significant
independent predictor of severe sepsis after cliintydor covariates. When correlated
phospholipase A2 was more specific to infectiouginiof sepsis than c reactive protein
which seem to be raised in other chronic statessjptiolipase A2 was more specific

towards bacterial sepsig)

According to a study done by Tan et.al., the ye&xi62in Malaysia showed a
strong correlation between early sepsis and phdigaise a2 levels and positively

correlated with bacterial sep$i®.

In a study done by Tan TL et al., (2016), assefisedecretary phospholipase
A2 as a new marker in the patients with sepsis @athbwith CD64. Severe sepsis was
verified in 42 of the 51 recruited individuals. Tmtg-one individuals developed
bacterial illnesses that were verified by cultuB®th indicators were proven to be

effective in differentiating between sepsis and-sepsis groups. In adults, sSPLA2-IIA
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and CD64 showed a high connection with early detedaif sepsis. The area under the
curve (AUC) of both Receiver Operating Characteristirves revealed that sPLA2-
[IA outperformed CD64. When compared to CD64, sPUiperformed better in
detecting sepsis and bacterial infections. sPLA2-boks to be an remarkable
biomarker for identifying bacterial cause of infeat and sepsis screening, whereas
CD64 might be employed for bacterial infection strieg. Both indicators, alone or
together along with other markers help us in caeraing the usage of antibiotics in early

stages of treatmeff

In a study done by Berg E et al., (2018) to asslessnovel biomarker as
secretary phospholipase A2 as marker of sepsistr@gratients (median = 0 ng/ml
[interquartile range (IQR): 0—6.5] had consideydbiver sPLA2-1IA levels than septic
patients (median = 123 ng/ml [IQR 44-507.75]; P<01Q@0so on further evaluation
it was found that in identified source of infectidghe SPLA2-IIA levels was
comparatively higher(n=28 pts, 95% CI=115.1-516.8dian@=186ng/ml) than in the
ones the source was not identified or infectionoedary to viral etiology
(n=17, median=68ng/ml; P=0.04, 95% CI=38.1-122.7)nYsi threshold value of 25
ng/ml, sSPLA2-1IA demonstrated an 86.7 percent dafisi (confidence range 72.5-
94.5) and a 91.1 percent specificity (confidenceriral 77.9-97.1) in identifying
sepsis. This study proves that sPLA2-IIA helpsdentifying patients in early sepsis
along with specificity and sensitivity in those ipats especially infection secondary to
bacterial origin thus being in accordance with oldeblications. This was seen true

especially in sepsis involving various organs atedt?)
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In a study done by Nik Nurhanan Nik Mansor N ef @2018) to assess the
secretory phospholipase A2 in bacterial sepsigusiosensors. To diagnosis bacterial
infections and sepsis secondary to bacterial ilfe@n electrochemical biosensor that
uses tri-enzyme system was designed and was studdesdetecting the sPLA2-IIA
was the result derived from the above study. Logkinthe above studies, it was found
that SPLA2-IIA was indeed a magnificent marker withltiple usage as identifying the
source of infection that is bacterial and sepsitustof the patient. Another important
issue at hand is early usage of antibiotic in thatment. This marker can be used alone
or in combination with other markers. The detecterel of SPLA2-IIA may accelerate

the initiation of early antimicrobial therapy arepsis bund|&°

In a study done by Huang Z et al., (2018) to astbesserum level of lipoprotein
associated Phospholipase A2 in predicting the rityrtate among the patients with
sepsis. Serum LpPLA2 levels was found to be highesepsis patients who were
admitted to EICU than healthy individuals. LpPLA@ncentrations were related to
disease severity and were substantially connectitld experimental indicators of
inflammation and existing prognostic ratings. Wheempared to prognostic scoring
methods such as SOFA or APACHE Il scores, condigtevith increased levels of
LpPLA2 on admission for EICU therapy was a poorcouate predictor and offered
worthier diagnostic use in the overall populatibaken together, the findings showed
that LpPLAZ2, in comparison to other indicatorsrdfammation, may have a predictive
role in sepsis, and provide preliminary evidencefiure studies to investigate the
clinical and pathophysiologic implications of LpPRAn sepsis. Study suggested that

phospholipase A2 levels vary according to the sgvef sepsi€?
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In a study by Ahmad NS et al., (2020) to assesshihh sPLA2 levels are
associated with the ecosanoids metabolism in patigith bacterial sepsis syndrome
(BSS). When Bacterial sepsis (BS) and BSS patiem@se compared to healthy
participants, serum levels of PGE2, sPLA2-11A ar@PSynthase rose considerably
(p<0.05). It was noticed that the COX-2 levels weamsiderably higher in BS in
comparison with normal individuals but there wasaifect on COX-1. PGE2 and
SPLA2-11A were found to be independent predictdrB8S severity by binary logistic
regression analysis. Finally, it was found thabsamoid metabolism in the bacterial

sepsis the cause for increased levels of sPFA2.

In a study conducted by Nandi U et al., (2021) &seas the secretory
phospholipase 2 as independent predictor or mtyratid positive blood culture among
the patients with sepsis presenting to emergenpartieent. It was observed that
adjusted odds of death was 3.78 (Cl= 1.14-12.56,d3F@vhen then sPLA2-IIA was
recorded equal to or more than 100ng/ ml.in pagiemiose blood culture came positive,
both procalcitonin and sPLA2-IIA levels were higheit difference between this 2 was
not significant statistically. SPLA2-11A levels weconsiderably greater in individuals
who had a positive blood culture. The reasearciscscame to conclusion that patients
who had higher levels of sPLA2-IIA had increaseskriof mortality.one more
interesting finding was that patients with bloodture positive had more sPLA2-IIA

levels than procalcitoniti®

In a study by Tan TL et al., (2021), the comparibetween hs-CRP neutrophil
percentage, lactate, PCT and PLA2 in detectioraofdrial infection. sPLA2-11A had
the best performance (AUROC 0.93 [95 percent (3900.97]; Sp 94 percent [95

percent Cl: 81-89]); Sn 80 percent [95 percent/@k87];. It was equivalent to high-
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sensitive CRP (AUROC 0.93 [95 percent Cl: 0.88-.%p 91 [95 percent CI:
77-98]); Sn 75% [95 percent Cl: 66—83], but witjreater Sp and Sn. When compared
with the other three namely, PCT, Lactate and Ngnif, PLA2 was found to be
superior. with the help of this study, it was sugjgd that to identify bacterial in fection

in middle and low income countries, sSPLA2-1IA cotild used®?

Page 24



Materialsand Me&thods

MATERIALSAND METHODS

Source of data: Medical records and detailed hisedong with examination of
patients admitted in KLES Dr Prabhakar Kore HospBalagavi were used for study

purposes.

STUDY DESIGN: A cross sectional based study.

STUDY PERIOD: January 2021 to December 2021.

SAMPLE SIZE: calculated by formula

a) Sample size - 80

The minimum sample size formula based on medcéiea®

Type 1 error (alpha, significance) =0.001

Type 2 error (beta, 1-power) =0.01
Area under curve = 0.93, null hypothesis value= 0.5
Ratio of sample size in negative /positive groufB=1
Results no. of positive cases required =22

No. of negative cases required=8

Total no. of cases=30
For better results sample size taken is

Sepsis=59

Non sepsis=21
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INCLUSION CRITERIA

» All patients who meet the SOFA or SIRS criteriaraire or equal to 2.

» Age more than 18 years.

EXCLUSION CRITERIA

* Age less than 18 years.

» History of Rheumatoid Arthritis.

» History of Asthma.

» History of Systemic Lupus Erythematous.

» History of Malignancies.

» Patients partially treated by antibiotics for mtran 3 days.

METHODOLOGY

1. The study conducted only after obtaining ethicahchnce from the Institutional

Ethics committee and conducted during the planhatlysperiod.

2. Patients fulfilling the inclusion criteria and wg to participate were included

in the study.

3. Informed consent was obtained.

4. The cases were evaluated according to q sofa ftave to be 2/3) then taken as

sepsis cases.

5. Non sepsis cases were controls admitted for otesons.
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6. Serum sample was taken from the patient within@4r$ of admission in yellow
colour tube and immediately sent to biochemisthyitathe same facility where
it is preserved in -4C. it was done till 10 samples were collected drahtwere

subjected to testing.

7. First the samples undergo centrifuge to separated¢hum from the sample and
serum is subjected to testing with the help ofodact Name KTE60328 Human

Secreted Phospholipase A2 (SPLA2) ELISA Kit. KIT NRTE60328.

8. ASSAY PRINCIPLE: Human Secreted Phospholipase A2£2) ELISA Kit
employs a two-site sandwich 2-8 °C 2-8 °C mL mL &Alto quantitate sSPLA2
in samples. An antibody specific for SPLA2 has b8emL 6 mL pre-coated
onto a microplate. Standards and samples are @ip@ito the wells and any
SPLA2 present is bound by the immobilized antibodjter removing any
unbound 20 mL (20) 20 mL (30 8 °C Plate covers wnzes, HRP-Conjugated
Human sPLA2 detection antibody is added to thesv&boklet Rl Following a
wash to remove any unbound HRP reagent, a Chromsgjetion is added to
the wells and color develops in proportion to theoant of SPLA2 bound in the
initial 1 Retum unused wells to the foil pouch @ining the desiccant pack.
Reseal along entire edge of the step. The coloeldpmnent is stopped and the

intensity of the color is measured.
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Investigations performed on the patient are

[

. Complete blood count

2. Liver function test

3. Renal function test

4. Serum secretory Phospholipase A2 through ELISA otkth

5. Chest x ray

6. Procalcitonin

7. Lactate

8. Random blood sugars
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STATISTICAL ANALYSIS

Data obtained was tabulated in Microsoft excel ioerd6.48 and subjected to
appropriate statistical analysis. Descriptive st were presented as percentages for
categorical variables, mean and standard devidtioncontinuous variables. The
strength association (p value) was calculated usimgaired t test or Mann- Whitney
U test (non parametric). Chi-square test for caiegbvariables (if the cells were less
than 1 then further subdivision of Chi-square testMonte Carlos test) was
considered. Receiver operating characteristic ciswsed to determine the threshold
of the biomarkers. All tests were 2 tailed testwmtiStical significance was set at

p value less than 0.05.
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RESULTS

e 80 patients that met inclusion criteria were apphea for the study. There were no
patients who were Age less than 18 years of hawigjory of Rheumatoid
Arthritis, History of Asthma, History of Systemiaipus Erythematous, History of
Malignancies, Patients partially treated by antibgfor more than 3 days. Thus no

patients were excluded.

Table:1 Distribution of gender among sepsis and non sepsis cases

MALE FEMALE P value
SEPSIS 34 25
0.8
NON-SEPSIS 13 8

Among the participants of the study it was obsenved there were 34 male patients
and 25 female patients in sepsis category(totals8le non-sepsis had 13 male and
8 female (21). p value to be 0.8 which was insigaiit suggesting gender had no
relation with sepsis.

FIGURE 6: Showing gender distribution among sepsisand non sepsis patients.
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AGE DISTRIBUTION:

FIGURE 7: Agedistribution among sepsis and nonsepsis cases
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According to above graph it was observed that psisepatient 55.6+17.2 ( mean *
standard deviation) and in non-sepsis 65.4+12.9fe@nx standard deviation)
suggesting sepsis was affecting lower age groupay due to multiple co

morbidities.
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Table 2: Comparing phospholipase a2 levelsin sepsis and non sepsis patients:

Mean ng/lt Standard deviation ng/It
Sepsis patients 105.16 60.06
Non sepsis patients 17.90 4.90

Above table was showing the mean being 105.16 tamdiard deviation 60.06
in sepsis and nonsepsis patients showed mean amA®6tandard deviation 4.90. on
further usage of unpaired t test it was found thatalue was < 0.0001 which is

statistically significant.
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Table 3: Comparison of the complete blood cell result between the groups

Group
p-value
Sepsis Non-sepsis

Mean SD Mean SD

Total Leukocyte  1gq5, & 8983.0 12514.3  4237.4 0.03*

CountfiL
Heamoglobin 122 5.6 12,5 23 0.229
g/dL
PlateletsiL 193987.7 1284357 211428.6 79930.3 0.562

On comparison of the blood parameters, there wgsfigiant higher mean of total

leucocyte count among sepsis compared to the nusisse
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Figure 8: Comparison of the complete leukocyte count result between the groups
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Table 4. Showing the patientswith blood culture positivein sepsis patients

Frequency Percent
Blood Culture Negative 32 54.2
Among sepsis Positive 27 45.8
cases
Total 59 100.0

On culture, it was positive in 45.8% patients tisa7 out of 59 patients and

54.2% that is 32 out of 59 patients were negatigedculture.
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Table5: Variations of phospholipase a2 levels and procalcitonin in blood culture

positive and negative samples

Blood culture positive = Blood culture negative

(27 samples) (32 samples)
Markers P value
Mean + standard Mean + standard
deviation deviation
Procalcitonin 46.08 + 41.14 37.88 + 38.14 0.431
Phospholipase A2 143.44 + 60.652 72.85 + 36.21 <0.0001

The above table shows comparison between proaaicit@nd serum
phospholipase A2 between blood culture positive lelndd culture negative samples
of sepsis. It showed that procalcitonin who had mafa46.08 and standard deviation
41.14 in blood culture positive samples while indd culture negative it was noted
mean of 37.88 and standard deviation of 38.14.as Yound non significant when it
comes to culture suggesting the values were clogmth blood culture positive and
blood culture negative had close serum procaladiteaiues in both groups. While it
was also found that phospholipase A2 in blood celpositive had a mean of 143.44
and standard deviation of 60.65 and in blood celtegative had a mean of 72.85 with
standard deviation of 36.21. suggesting that pholgmse A2 was significant

suggestion it was higher in blood culture posigiveup with p value <0.0001.
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Table 6: Comparison of procalcitonin and phospholipase A2 in different etiology

(bacteria, viral)

markers Bacterial etiology Viral etiology P value

Procalcitonin ng/ml 46.11+39.14 2.125+3.01 0.0084

Phospholipase A2
113.84+ 57.49 28.5+2.44 0.0001
ng/ml

In the study, bacterial etiology suggested higheamand standard deviation in
both procalcitonin ( 46.11+ 39.14) and phosphokpAR ( 113.84+57.49) while in
viral etiology it was significantly lower , procaienin ( 2.125+3.01) and phospholipase
A2 ( 28.5+2.44).1t was observed from the table thath phospholipase A2 and
procalcitonin are significant but phospholipase A#Zs more sensitive than

procalcitonin.
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Table 7: Digtribution of blood, urine or any other culturewith different

organism among patientsin sepsis.

Culture

Sub Category

Number of
subjects (%

Coagulase negative staphylococcus species © (8.47%)

Methicillin resistant staphylococcus aureus 1 (1.69%)
Gram positive Staphylococcus Aureus 1(1.69%)
14 (23.73%) Staphylococcus epidermidis 2 (3.39%)
Staphylococcus haemolyticus 3 (5.08%)
Staphylococus epidermidis 1 (1.69%)
Blood culture
Streptococcus Pyogenes (Group-A) 1(1.69%)
Acinetobacter baumanii complex/haemolyticus 1 (1.69%)
_ Acinetobacter Iwoffii group 1(1.69%)
GlrzrngzgSiz\)/e Burkholderiacia cepacia complex 1(1.69%)
Enterobacter cloacae 1 (1.69%)
Enterobacter species 1(1.69%)
Enterococcus faecalis 1 (1.69%)
Enterococcus faecium 2 (3.39%)
Escherichia coli 2 (3.39%)
Klebsiella oxytoca 1 (1.69%)
Klebsiella Pneumoniae 1 (1.69%)
Proteus mirabills, Enterococcus faecalis 1 (1.69%)

Urine culture

Nil 32 (54.24%)
Enterobacter Cloacae 1 (1.69%)
Escherichia coli 8 (13.56%)
Klebsiella pnemoniae 1 (1.69%)

Other culture

Nill 49 (83.05%)
Coagulase negative staphylococcus 1 (1.69%
Enterobacter cloacae 2 (3.39%)
Sputum - Klebsiella pneumoniae 1 (1.69%)
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Out of 59 sepsis patients, blood culture showedhgrasitive in 14 (23.73%)
patients, gram negative in 13 (22.03%) patients3h(b4.24%) patients had none of
them. Escherichia coli was observed in urine caltef 8 (13.56%) subjects,
Enterobacter Cloacae was observed in 1 (1.69%¢rgatiand Klebsiella pnemoniae

was observed in 1 (1.69%) patient, 49 (83.05%) 'tithd any of them.
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Table 8: Sensitivity between procalcitonin and phospholipase A2 in gram

positive and gram negative bacteria.

Gram positive Gram negative P value
Procalcitonin ng/It 43.20+ 41.48 51.466+ 42.22 0.7136
Phospholipase A2

176.57+ 45.73 110.75+56.18 0.004

ng/lt

The above table, it was observed that procalcithiaid a mean of 43.20 and
standard deviation 41 in gram positive bacteriabtl culture and mean of 51.466 and
standard deviation of 42.22 in gram negative bl@otture. on comparison for
Phospholipase A2 it was observed that gram podilived culture had mean of 176.57
with standard deviation of 45.73 and gram negdileed culture had mean of 110.74
with standard deviation of 56.18. It also showsatue derived by unpaired t test
suggesting phospholipase A2 is significant wheniihes to gram positive bacteria than

gram negative bacteria, while procalcitonin hasowelation.
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Table 9: Comparison of the blood parameters between the groups

Routine Blood Sugar
mg/dl

Urea mg/dL

Creatinine mg/dL

SGOT U/L

SGPT U/L

Alkaline Phosphatase
U/L

Group

Sepsis Non-sepsis
Mean SD Mean SD
174.4 107.1 190.1 100.5
911 54.9 47.2 47.0
3.33 2.43 2.83 2.05
124.8 272.1 32.0 11.6
96.0 212.2 28.5 15.6
149.9 99.7 188.4 49.3

p-value

0.560

0.001**

0.458

0.124

0.151

0.094

On comparison of various serum parameters betweesepsis and non sepsis

groups, it was observed that there was signifitegtier blood urea in sepsis groups

compared to the non-sepsis cases. The other pamaweere found quite similar in

both sepsis and non sepsis patients.
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Table 10 : Comparison of the biomarker s between the groups

Group
Sepsis Non-sepsis p-value
Mean SD Mean SD
Serum Procalcitonin
41.95 39.58 .34 71 0.001*
ng/dl
Serum
PhospholipaseA2 105.2 60.1 17.9 4.9 0.001*
ng/dl
Serum Lactate
4.19 1.32 1.42 42 0.001*

mmol/L

On comparison of the markers to detect the sepsiss observed that all the
three markers namely serum Procalcitonin, serunstiaipase A2 and serum lactate

were highly significant when it comes to detectthg sepsis component in patients.

(p<0.05)
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Sensitivity
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Figure 9: ROC analysis of each biomarker to detect the sepsis
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Table 11: Diagnostic capacity of each biomarker to detect the sepsis

Asymptotic 95% Confidence

Test Result Variable(s)  Area Asymptotic Sig? Interval

Lower Bound  Upper Bound

Serum Procalcitonin 0.957 .000 .916 .997
Serum PhospholipaseAz  0.99 .001 0.989 0.999
Serum Lactate 0.983 .001* .950 1.000

On assessment of the area under curve, the studynsmted serum
phospholipase A2 had the higher significant AUQ.8D compared to the serum lactate

AUC=0.983, serum procalcitonin AUC=0.957.
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Table 12: Showing the diagnostic accuracy of the procalcitonin and the

phospholipase A2 to detect the sepsis

Procalcitonin Phospholipase A2
Sensitivity 95.5 98.6
Specificity 88.9 90.1
PPV 82.6 89.4
NPV 88.1 92.3
Accuracy 95.7 99.0

The above table shows the difference among prdoaloi and phospholipase
A2 in respective tests suggesting sensitivity of595pecificity of 88.9 positive
predictive value of 82.6 negative predictive vaB@1 in procalcitonin while in
phospholipase A2 specificity is 98.6, sensitivigy 90.1, positive predictive value
showing 89.4 and negative predictive value 92.3albove tests accuracy was drawn

showing 95.7 in procalcitonin while in phospholipa&2 was 99.0.
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Discussion

DISCUSSION

Present study aimed to assess the phospholipalsyé® in sepsis patients and
compare with procalcitonin level among them. Thelgthas taken total of 80 patients
out of which 59 were in sepsis category and 21 viereon sepsis category. The

division took place according to g sofa score.

In present study total of 80 patients fulfilling:lasion criteria are included with
mean age of 58+16.75yrs of age. 41.3% were fepatients and 58.8% were male
patients with male preponderance in the studyinilar to present study Tan TL et al.,
2017 documented the mean age of 57.8£19.3yrs ofnéflemale preponderance of
53% male patients and 47% were female pati€htale could conclude that mean age
between the current study and above referred stwatg of similar range with male

preponderance

In study by Nandi U et al., 2021 documented themsaege of 62yrs with male

preponderance with 51% male patients and 49% fepaaients®®

On comparison of the vitals, the study documerttediiean level of pulse rate
and temperature was significantly higher and blposssure was significantly lower
among the sepsis cases compare to the non-segsis. &lso there was significant
higher mean of total leucocyte count among sepmispared to the non-sepsis. The
study found significant higher mean of serum proitahin, serum phospholipase A2
and serum lactate were significantly higher amdwgpatients with sepsis compared to

the non-sepsis cases. (p<0.05)
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Tan TL et al., 2021 documented that SPLA2-IIA biokeas were recommended
for Bl detection in low and middle income countf®¥&The researcher by Nandi U et
al., concluded that greater levels of sSPLA2-1IA eviéinked to increased mortality in

sepsis patients.

In the study conducted it was found that sepsisepit had higher total
leukocyte count irrespective of etiology. (16874889n sepsis while in non sepsis
12514+4237) According to receiver operator charatte curve analysis in the study
by Mansour KM et al., 2011 sPLA2 was more accuaafaedicting bacterial infection
(area under the curve = 0.89) than total white ¢hloell count (area under the curve =
0.71), and a value of more than 20 ng/mL had aitbétsof 93%, specificity of 67%,

positive predictive value of 39%, and negative otk value of 97949

In the study, bacterial etiology suggested higheamand standard deviation in
phospholipase A2 (113.84+57.49) while in viral Egy it was significantly lower,
phospholipase A2 (28.5+£2.44). It was observed fthentable that phospholipase A2
was way higher in bacterial infections. Mansour Ebl., 2011 similar to present study
found that the difference in serum sPLA2 conceiunatbetween individuals with viral
infections (22+34 ng/mL) and those with bacteridections (190£179 ng/mL) was
statistically significant (P<.00015® when compared between both studies showed

similar results among the respective bacteriaharad etiology.

On culture, it was positive in 45.8% patients add?% were negative blood
culture. Most common gram positive organism wasébto be staphylococcus while
gram negative was found to be enterococcus inuttare. Among the urine culture,

83% were negative for the culture and 13.6% witbhhedchia coli, 1.7% with
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Enterobacter cloacae and klebsiella pneumoniae.ufine culture was found to be

negative in 83% and 17% with positive urine culture

For Phospholipase A2 it was observed that gramtipesblood culture had
mean of 176.57 with standard deviation of 45.73 giasn negative blood culture had
mean of 110.74 with standard deviation of 56.18hm study done. It also shows p
value suggesting phospholipase A2 is significanenviit comes to gram positive
bacteria than gram negative bacteria SPLA2-1IA leweere considerably greater in
individuals who had a positive blood culture. Usligrocalcitonin, SPLA2-11A levels
were considerably greater in blood culture-positindividuals which was also

observed in study done by Nandu et al., 2691

With the results from Nurhanan N et al., 2018 sPik2showed good
performance and can be used as a biomarker to aiagiboth sepsis and bacterial
infection, independently. It may assist in earlyimicrobial administration and may be
a useful tool, either alone or in combination wather markers in identifying sepsis
and bacterial infectiofi” in the current study it was observed that phospasé A2
specificity is 98.6, sensitivity is 90.1, positiyedictive value showing 89.4 and
negative predictive value 92.3 while sensitivity 3§.5 specificity of 88.9 positive
predictive value of 82.6 negative predictive va#el in procalcitonin was observed.
Berg E et al., 2018 stated with his findings tHaLA2-11A have potential as a marker
in early diagnosis of patients presenting with pgaesepsis. This marker appears to be
sensitive and specific in distinguishing sick pattse especially those with a bacterial
source of infection. This holds true in infectiom§ multiple different organ

systems®9
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SPLA2-IIA looks to be an excellent biomarker fopsis screening and bacterial
infection diagnosis, whereas CD64 might be empldgetacterial infection screening.
Both indicators, alone or in conjunction with otimearkers, may aid in early antibiotic

administration decision making as found in studyTlan TL et al.2017%®

The area under curve, the study documented serwsppblipase A2 had the
higher significant AUC of 0.99 compared to the serlactate AUC=0.983, serum
procalcitonin AUC=0.957. Patients with septic dhdwd significantly increased
sPLA2, PCT levels. In the study done by Angel alet2000 the sPLA2, PCT areas
under the curves (ROC) were 0.896 and 0.765, r&spBc The difference between
the PCT and sPLA2 areas under the curves was isigmif(P 0.05" Taken together,
the findings showed that LpPLA2, in comparison tieeo indicators of inflammation,
may have a predictive role in sepsis, and providéminary evidence for future studies
to investigate the clinical and pathophysiologiglitations of LpPLA2 in sepsis.
Study done by Huang et. Al., 20kiggested that phospholipase A2 levels vary

according to the severity of sep$i3

Another study done by Toh Leong Tan et al., 202tamparison between
phospholipase A2, procalcitonin, hsCRP, lactateraudrophil count, it was found that
Phospholipase A2 had significant ROC followed b€ R®, neutrophils, procalcitonin
and lactate being last in the curve. The sameramds observed in specificity and

sensitivity of the components testéd.

Endo S et al., 1995 studied the PLA2 with othelaminatory markers like IL-
6, TNF-alpha and IL-8. They documented that théeptd who died from sepsis had
much greater plasma levels of type Il PLA2 tharséheho survived the disease. There

was a strong link between type Il PLA2 and TNF-alpind IL-6. Type Il PLA2, TNF-
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alpha, IL-6, and IL-8 may be beneficial as disesseerity indexes. TNF-alpha and IL-

6 seem to increase the synthesis of type || PLAéplasma of sepsis patierits.

In concordance with present study, Endo S et 805Idocumented PLA2-11
concentration associated strongly with C-reactiaggin (CRP) concentration (r =.613,
P =.001) but not with pancreatic PLA2 concentra{ior.089, P =0.365). The serum
concentration of PLA2-1l can be used in conjunctwath CRP values to differentiate

bacterial from viral infectiof?®

The present single centric study documented thgndistic capacity of the
PLA2 as important biomarker for sepsis in par wité other established markers like
procalcitonin and lactic acids. The conjugated atehe PLA2 will help in early

detecting and managing the patients in reducingrtbebidity and mortality.
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Summary

SUMMARY

The present cross sectional study was conductea@the patients more than
18yrs of age fulfilling the inclusion criteria adieid in KLES Dr Prabhakar Kore
Hospital, Belagavi during the period of January PO® December 2021were
analysed. All patients more than 18yrs age meetiaggSOFA of more or equal to 2
were included. the patients less than 18yrs, whikumatoid arthritis, asthma,
systemic lupus erythematous, any malignancy antkrgaton antibiotics for more
than 3 days of duration were excluded from thesttite patients were assessed for
the physical and biochemical examination after ioirtg the informed consent. the
patients were analysed for the biomarkers in blémdsepsis which included the
procalcitonin, lactate and phospholipase A2. Altigr#t information was gathered
using a pre-made proforma and entered into an espreladsheet. The entire study
was carried out using SPSS v21 running on Windovsvith a p-value threshold of

0.05 being considered statistically significant.

Present study aimed to assess the phospholipak@g in sepsis patients and

compare with procalcitonin level among them.

* In present study total of 80 patients fulfillingclasion criteria are included

with mean age of 58+16.75yrs of age.

* Among the participants, 41.3% were female patiemd 58.8% were male

patients with male preponderance in the study.

* On culture, it was positive in 45.8% patients add?% were negative blood

culture.
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Among the urine culture, 83% were negative for ¢h#ure and 13.6% with

escherichia coli, 1.7% with Enterobacter cloacaldebsiella pneumoniae.

The urine culture was found to be negative in 83% &7% with positive

urine culture.

Other organism isolated were the Coagulase negasiaphylococcus,

Enterobacter cloacae, klebsiella pneumoniae.

On comparison of the vitals, the study documenkedmean level of pulse
rate and temperature was significantly higher andod pressure was

significantly lower among the sepsis cases comjuatige non-sepsis cases.

On comparison of the blood parameters, there vgasfisant higher mean of

total leucocyte count among sepsis compared tadhesepsis.

On comparison of the serum parameters to, theresigagficant higher blood
urea compared to the non-sepsis cases. the otreneers were found to be

comparable.

Phospholipase A2 is found to be significantly rdige sepsis when compared

with non sepsis patients.

Phospholipase A2 when compared in between etiolaggs found

significantly higher in bacterial microbiology thairal microbiology.

In further classification between the bacteriabletyy into gram positive and
gram negative it was found that Phospholipase ARl¢ewere considerably

higher in gram positive suggesting specificity todgagram positive.
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Summary

On comparison it was also found that the sengytanitd specificity was higher

for Phospholipase A2 than Procalcitonin.

It was also found that 12 cases with procalcitofess than 10 but
phospholipase A2 was raised more thanuB0t having a mean * standard

deviation of 86.75+ 53.25 while in procalcitoninnas 1.91+ 2.085.

On comparison of the markers to detect the segpgsstudy found significant
higher mean of serum procalcitonin, serum phosphsé A2 and serum
lactate were significantly higher with sepsis comepato the non-sepsis cases.

(p<0.05)

On assessment of the area under curve, the studynsimted serum
phospholipase A2 had the higher significant AUCOd9 compared to the

serum lactate AUC=0.983, serum procalcitonin AU®S0.
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Conclusion

1)

2)

3)

4)

5)

CONCLUSION

Phospholipase A2 was observed to be significantly raised in patients with sepsis

than non sepsis.

Etiology wise, it was observed that phospholipase A2 was significantly higher in

bacteria than viral.

It was al so observed that phospholipase A2 was statistically higher in gram positive

than gram negative organismsin blood culture.

Around 12 patients had higher phospholipase A2 value inspite procalcitonin being
on the lower side (<10) indicating that phosphoslipase A2 can be used as an

additional marker.

In the current study it was found that sensitivity and specificity of phospholipase

A2 was higher than procalcitonin.
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Strength Of Study

1)

2)

3)

STRENGTH OF STUDY::

Other studies have also been proved that phos@selip2 novel marker in
comparison with procalcitonin and lactate in detectepsis.

The marker has got high sensitivity and specifisitdetecting sepsis, especially of
bacterial origin.

It was found that very few studies were done reiggrderum phospholipase A2

especially in our country.

LIMITATIONSOF STUDY:

In the study we couldn’t correlate between thelaatic initiation and consecutive
levels of phospholipase A2 levels.

We could not compare phospholipase A2 levels witieiosepsis markers like
Ferritin, C-reactive protein, Lactoferrin, NeopteriTumor necrosis facton
(TNF-0), interleukin 6,8,10 etc.

The number of sample size taken was small for tilnys

4) Although there were significant samples with highvdls of
phospholipase A2 but procalcitonin being on the dowange, significance

correlation couldn’t be derived from the study.
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ANNEXURE |: CONSENT FROM S

INFORMED CONSENT

Dear Mr./Mrs./Dr. oy gre kindly requested to
enroll yourself in a research study tilted, "TO ASS PHOSPHOLIPASE A2 IN SEPSIS
AND NON SEPSIS PATIENTS AT KLE'S PRABHAKAR KORE H®STAL" being

conducted byREGISTRATION NO: BG0120020, a post graduate student in M.D.

General Medicine and the study will be carried ontler the direct supervision and

guidance of Dr. , Professor antl@hef, Department of General

Medicine, Jawaharlal Nehru Medical College, Belgaum

You have been requested to participate in thigadiyinto the laid out criteria for a study
'subject’/ participant.

Your participation in study is voluntary. As thedy is record based, we will be collecting
some of your lab reports to analyze in order td Slome correlation, as mentioned above.
Your decision whether or not to participate in stedy will not affect your treatment in

any form. If you decide to participate you are freavithdraw at any time.

TITLE OF THE STUDY:

"TO ASSESS SERUM PHOSPHOLIPASE A2 IN SEPSISAND NON SEPSIS
PATIENTS"

PURPOSE OF THE STUDY:

To assess the levels of phospholipase a2 in sapdiaon sepsis patients.
PROCEDURESINVOLVED:

If you agree to enroll yourself in my study, | witquire some of your investigations

accordingly, as mentioned below.

1) Complete blood count

2) Liver function test

3) Renal function test

4) Serum phospholipase A2
5) Chest x-ray

6) Procalcitonin

7) Lactate
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RISKSAND BENEFITS:
There are no potential risks involved in this study
Benefits of taking part in this research:
* To establish a proven phospholipase A2 as marksepsis in our area.
VOLUNTARY PARTICIPATION /WITHDRAWAL FROM THE STUDY:

Taking part in the study is voluntary. You may ceemot to enroll yourself in this study
and may choose to leave the study anytime in betwee

ALTERNATIVES:

Your decision regarding participation in study wilht change present or future health
care services offered to you at KLES Dr. Prabh#lae Hospital and Medical Research
Centre, Belgaum. You would simply be excluded fribm study if you wish to, and all
your details shall be kept confidential and you wét the routine line of management.

PRIVACY AND CONFIDENTIALITY:

All data collected or disclosed by you during tleeise of participation of study, will be
kept fully confidential. If however, during the ase it becomes necessary for the progress
of the course to disclose the identity, it woulddmne so only after your informed &
written consent.

The only people to know that you are a researcjestiare members of the research team.
No information about you will be disclosed to othvithout your written permission
except:

¢ In emergency to protect your rights and welfare.

e If required by law.
AUTHORIZATION TO PUBLISH RESULT:
The results of the study may be used to publishréale. When the results of research
published or discussed, in a conference, no infaomawill be displayed that would
disclose your identity. Any information obtaineddannection with this study and that
can be identified with you will remain confidential
FINANCIAL INCENTIVES FOR PARTICIPATION:

No additional costs shall be incurred upon youfierpurpose of this study.

It is purely being done with the idea of reseancti all the cost of study will be borne by
the investigator.
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COMPENSATION:

In the event that you become injured as a resutlong part in this study, treatment will
be offered to you at KLES Dr. Prabhakar Kore Hadmind Medical Research Centre,
Belgaum, or you will be given information about wéo receive medical care.
However, no reimbursement, compensation or freecakdare will be given.

QUESTIONS/CONTACT DETAILS:

You shall be free to contact the below mentionetien& addresses anytime during the
study period for any clarification or help as yoayrdesire for.

In case of the queries during study or in future yeay contact following persons,

1)Dr. HARSHA HEGDE,
Chairperson, J.N.M.C, IEC and Scientist D,
ICMR, National Institute of Traditional
Medicine.

2. Dr. ,
Professor and Unit Head, Dept of General
Medicine, INMC, Belagauvi.

3. REGISTRATION NO: BG0120020
Investigator, PG in General Medicine,
INMC, Belagavi.
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CONSENT FORM

I voluntarily agree to take part in this study by signing below. I may withdraw

at any time. I am not giving up any of my legal rights by signing this form.

My signature below indicates that I have read this consent form, or it has been

read to me, this consent form and have had all the questions answered

Signature / Left Thumb print of the Participant or legally authorized

representative Participant’s name

Signature / Left thumb impression:

of the participant

Name of the legally authorized
representative / guardian

Signature / Left thumb impression

Witness’ name

Signature / Left thumb impression

Investigator’s name and signature

Date:

Place

...............................

..............................

.....................................

.....................................

.....................................
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ANNEXURE |I: PROFORMA

Case no:
Name:
Age:
OP/IP No:
Address:

DOA:

Complaints at Presentation:

Past History:

Personal history:

Antibiotic history:
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INVESTIGATIONS:

1) COMPLETE BLOOD COUNT-

Hb

Platelets Total Leukocyte Coupnt

Neutrophils Lyropytes

2) LIVER FUNCTION TEST

Direct Bilirubin | Indirect Bilirubin| SGOT| SGPT| Alkaline Phosphatasge Albumin
3) RENAL FUNCTION TEST
Sr. Creatinine Urea| Electrolytes Na K HCO3 Cl

4)

5)
6)
7)
8)
9)
10)
11)

SERUM SECRETORY PHOSPHOLIPASE A2

CHEST XRAY

RANDOM BLOOD SUGAR
SERUM PROCALCITONIN
LACTATE

Blood culture: organism if present-
Urine culture: organism if present-

Any other culture if taken-
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Clinical Complete Blood Count
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1 |1063091 73| F| 08-12-2021] 126 110/60 with 4 ml/ hr norad 00.8 N/A diabetes, hypertension urinary ”amir:':ffztc';”nxm acuterenal | o000 | 125 | 20800p 52| 127 3.7 44 54 90 41 Nill Nill 0.39 32| 625 WNL
1064536 52 F 16/08/2021 110 100/60 with 8ml/hr nora@.d4ml/hr vasopressjn ~ 101| right renal angle tendesine diabetes, hypertension Right pyelonephritis ineacenail failure 19700 9 484000 58 245 13.7 12 1p 260 135p agGlase negative staphylococcus spefies Nill 0.4f B.6 28 1| 45 WNL
. . . N - . Enterobacter
103966| 33 M 02-02-2022 12p 100/60 mmhg with 2 ml/hrador 99.5 N/A urinary tract infectiom 11000 9.3 461000 10 17 1.18 3B 43 091 110 Burkholderiacia cepacia complex Cloacae 0.15 35 45 3.6 WNL
106119 50| F | 24/07/2021| 115 90/60 mmhg with 4mi/hr dora 100 N/A diabetes uti with aki 13000 10§ 49000 83 185 247 118 | 67 97 4 Enterococcus faecium Nill 5265 2 24 6.76 WNL
! . right hemiplegia( old), bed . P . - . CSF - Coagulase
1061847 77 M 29/07/2021 11p 100/70 mmhg with 5 ml/mado 102 old cva , diabetes meningitis with bed sore 20200 14.315000, 129 66 1.33 168 46 103 Staphylococcus epidermidis I Ni N 0.63 2.6 100 2.34 WNL
sore + negative staphylococus
1071864 72| M| 29/00/2021| 125 /60 MMhg W“Cal;f):;gg'si’:”ad and 2.4 mifr ) right side crepts diabetes right side pneumoitiaacute kidney injury | 15400| 14 | 237000 129 76 395 45 26 63 Streptococcus Pyogenes (Group-A) il 100 27 2 31 LRTconsolidation
1071134 76| M| 24092021 | 12p 90/60 Mmg W'thvigor;y:;;:rad and 24 mbhr 50 N/A diabetes sepsis 2 gluteal abscess 2 to iratiofein modg 15500 |  11.1| 196000 10t 185 664 117 48 492 Gasmuegative staphylococcus spedies Nill 24.98 4 180 4.5 WNL
1070598 30| F| 22/09/2021| 136  90/60 mmh with 6 ml/hr d@wad 2.4 mihr | 99.6 |  blanching all over bod Rickettsial fever 8900 | 10.3| 1400p 97| 6 42 8 ah 95 Nill Nl 2255 | 27 104 48 WNL
1070968 60 M 23/09/2021 12B 90/60mmhg with 5ml/hr norad 101 right side lobe diabetes right sided pneumonia 0011 11.3 | 14000 107 52 1.03 164 77 52 Coagulase negativieykiapccus species Nill 36.92 3 205 5. rt L/L consolifat
1078307 30 M| 11-02-2021| 110 90/60 mmhg with 4 mi/it 2r mi/hr 100 bl crepts atypical pneumonia in mods 25704 94 28000 31 135 442 0 20 58 118 Nill Nl 66.22 2 68 4.7 | BILINFILTRATES
1082024 23| M| 23112021 115 100/60mmhg with 2ml/hr hg 9.99 | blanching all over body Dengue and MODS 11000 12| 33000 191  1p2 462 148 158 13 Nill Nl 57 2.4 28 23
1082649 40| M| 27/11/2021| 126 90/60 mmhg with 3ml/hedor 100 bl crepts hypertension, diabetes, bilateral pnuemonia( VAP) in mods 2530 84 80000 189  [51.69 78 49 59 Acinetobacter baumanii Nill Enterobacter cloacad 23.9 1. 9% 3.6 BIL INFILTRATHS
recent cva complex/haemolyticus
1066522 73| F| 20/08/2021| 115 90/60 99.4 bil crepts disbete viral pneumonia 23000| 113 2290p0 98 187 350 P2 2 184 Nill Nl 4.77 24 32 4.7 | BILINFILTRATES
N . . o - A . " Sputum - Klebsiella N
1059106 56 M 07-11-2021 120 90/60 mmhg with 3ml/norad 001 N/A diabetes , hypertension pneumonia with acudedy injury 15900 10 391000 139 116 4.15 23 3 113 Nill Nill pneumoniae 100 3.2 136 4.6 rt L/L consolidation
1065919 74| M| 25/08/2021| 116 100/60 mmhg with 2 migmad 102 N/A diabetes urinary traczr:';ff?c'%”n!’y'th acute renal 17000 | 11.3 | 170000 85| 42  1.66 49 12 82 219 Nill Escherichia col 9026 | 33 122 35
1067019 55 F| 09-01-2021| 126 100/60 mmhg with 2 mighad 102 r'ggtllsc'?spr:_”?r']’:iga'f;‘g” diabetes post stroke intubated with VAP in aki 18190 7.6 | 268000 50 | 42|  2.65 36 14 81 260 |  Coagulase negative &aphyus speciefs Nill ET’ETJ;‘;’;“W 100 2.7 156 56| BIL INFILTRATES
1065242 43 M| 20/08/2021| 132 100/60 mmhg with 2 mitvad 101 N/A diabetes urinary traczr:';ff?c'%”n!’y'th acute renal 7000 | 17.5 | 158000 233| 57  5.01 12 56 33 75 Staphylococcusdigtiams Nl 100 33 186 5.7
1065351 32| F| 21082021| 7 90/60 mmhg W't\i‘a?s’om;/r Z'S;‘:ad with 24 mbhn 3 05 | blanching all over body| Dengue 14600 11 | 4700 78| 4 069 1948  15p6 271 Nill Nl 0.36 3 30 26
106560% 78 M 23/08/2021 126 90/60 mmh with 6 ml/hadoend 2.4 ml/hr 101 left hemiplegia diabetes ,olal cv sepsis 2 to bed sore 3770 13[2 232000 17 96 3168 82 49 9B Staphylococcus haemolyticus Nill 16.85 3.1 124 36
1066190 60 M 26/08/2021 133 90/60mmhg with 5ml/hr dora 102 b/l crepts diabetes atypical pnuemonia 13200 13 oaop 291 25 0.7 12 10 65 Klebsiella Pneumoniae Escherictiig| ¢ 88.45 4 136 3.9 B/L INFILTRATES
1064834 52 F 18/08/2021 121 90/60mmhg with 3ml/hr dhora 99.4 b/l crepts diabetes viral pnuemonia with aceteit insuffiency 8600 10.2| 284000 90 54 2.1 35 26 82 10 Nill il N 1.22 3.1 31 2.7 B/L INFILTRATES
1064501 55 F| 17/08/2021| 11g 20070 mmhg ng;gzz;i’r‘]‘”ad and 2.4 mir 0 | hypochondriac tendemgss hypertension LeptsipiAKI 19300 | 9.6 | 336000 184| 148 5.6 44 6 193 0 Nill Nl 29| 37 85 3
D RCTTIg e OvST0tT
1064257 26| M| 14/08/2021| 6 90/60 mmhg 3.5mlhr norad 1 1¢With purpura all over bod hypertension Dengue with deranged liver function 1890 142 | 49000 128| 21| 0.72 82 79 244 Nill Nl 0.36 35 25 25
with right hypochondriac
1064009 60| M| 13/08/2021| 130 90/60mmhg with 10 miftr norad and 2.4mihr -, | bed sore on right glutea) - diabetes hypertension ol sepsis sec to abscess 620 8 104000 207 |86 2|48 25 17 115 taphylScoccus Aureus Nill 41.09 25 194 4.6
vasopressin region -pressure sore cva
1062475 70| M| 08-02-2021| 75 90/60 mmhg with 2.5 migmad 100 "ghttzm‘;f:g;‘:”ac diabetes typhoid in MODS 9800 108 111000 9 7 826 210 9 20 171 Nill Nl 2.56 23 56 5.8
1061913 54| M 29/07/2021 110 90/60mmhg with 4ml/hr dora 99.1 right side crepts hypertension right lobar pnenia with aki 15100 12 276000 452 110 3.77 2 14 151 0 Nill Il Ni 100 2.9 87 6.2 | RT L/L consolidatioh
1063624 72| F| 08-10-2021| 125 90/60 mmhg W“Cals?)'::r'é hsrs'i‘n"rad and 24 mimr o, left side hemiplegia diabetes, old cva sepsisrrtaTy to bed sore infection 26000  10.f 166000 380 06 318 21 13 215 1 Staphylococcus epidermidis Nill 100 2|2 16% v




N

28 | 1050503 70 13/07/2021| 121 90/60 mMmhg Wit\?ai?;/r hr norad with 24 M 102 | leftrenal andle tendemeps  diabetes , hypeotens left pyelonephritis 312000 84| 47000 90 134 728 3p 42 86 schirichia coli Escherichia coli 00| 3 136 36
29 | 1013969 53 06-09-2021 130 90/60mmhg with 5ml/hr dhora 100 left side crepts diabetes left lower pneumoriia aki 7600 8.8 57900 229 45 2.19 17 1q 147 Methicillinsest staphylococcus aureyis nil 65.97 3|5 254 4.7  LTdohsolidation
30 | 1060717 71 21/07/2021| 146 90/60 mmhg W“Calsgr;:g hsrs'i‘n‘”ad and 2.4 i ) abdominal pain diabetes urinary "amiri':ffztci;”nxm acute renal 11600 | 122 | 313000 200 84  2.11 32 14 111 36 Staphylococusrepiis Nill 0.16 3.4 187 28
311063621 85 08-10-2021 132 90/60 mmhg with 6ml/hr 2ddnl/hr vasopress| 100 left side hemiplegia| diabete sepsis in mods secondary to bed sore 24800 3 2410087 120 3.14 309 262 85 Coagulase negative staphylocespacies| Nill 4.7 35 174 4.8
32 (1060118 70 17/07/2021| 1z 20/60 mmhg with 10mi/hr norad and 2.4 mifir -, ) right side crepts TWCM & LVOT & Risided Pneurrmnith aki| 14300 | 10.8| 190000 128] & 2.71 108 4n 50 2 Nill Nill 2D | 29 86 5.5 | cardiomegaly with rt
vasopressin I/l consolidation
331061882 62 29/07/2021 123 90/60 mmhg with 2.5 niimad 99.6 abdominal tenderness diabetes uti with aki 6086 | 11.5 | 50100 133 12 5.59 42 63 320 121 Nill Escherichia co 0.89 2.8 78 3.4
34 [1060013 29 17/07/2021| 146 2%/60Mmhg ""i};gg:g‘srs?grzad and 2.4mifr| - oy abdominal tendemess PaL2& "ngoi:;‘isiﬂz shock 2 BIL 10100 | 9.9 | 62000 134| 44 197 29 13 76 3 Nill il 7995 18 124 3l7
35 | 1058870 43 07-09-2021| 124 99/60 mmhg with 3mlhr norad with 2.4 mithr ) left side renal angle diabetes left pyelonephritis with aki 2000 88 60000 143120 | 5.13 22 14 84 45 Nill Escherichia cdli 100 3.p 144 6i8
vasopressin tenderness
36 | 1050032 86 07-102021| 120 90/60 mmh with 6 miledaand 2.4 mir | 100 | 19" PYRochondriac diabetes cholecystiis with aki 6100 94 107777 17 420 80| 120 | 35 129 Proteus mirabills, Enterococcus faecdiis il N 2182 | 22| 72 36
37 | 1070051 64 20/09/2021| 11 90/60 mmhg with Smi/hr norad with 2.4 miih -, ) right hypochondriac | o006 chronic fiver disshs  cholecystitis withedged liver function 20600| 10.6] 84000 65 87 194 121 117 4 20 10 Nill il 57.41 2.8 87 4.6
vasopressin tenderness
38 |1068652 65 09-11-2021 126 90/60 mmhg with 2.5 nimad 100 abdominal tendernesg diabetes urinary trgcttion in mods 12300 12 281000 476 109 3.28 208 1Pp1 323 19 schefichia coli Escherichia coli 100 2. 136 2.8
39 | 1069940 30 18/00/2021| 11 90/60mmhg with 4mihr dora 100 bl crepts b/l pneumonia atypical pneumonia 30000  10/1 59000 2p8  |230.72 37 26 107 Nill Nill 2422 | 33 72 4.7 | BILINFILTRATES
40 | 1068480 68 09-10-2021| 145 90/60 mmhg Wi[\i‘aiomggsgﬁ]rad with 24mlhn 101 5 | abdominal tenderness diabetes urinary tracttiofein mods 19900 | 12.4| 257000 153 106  2.08 204 1014 214 13 N ;:Srf;‘;'::e 18.27 38 65 3.2
41 | 1068029 80 09-07-2021 123 90/60 mmhg with 2.5 nrimad 102 abdominal tenderness diabetes urinary triecttion with aki 12200 9.2 107000 223 9 2.52 3 26 197 12 apl8tlococcus haemolyticus Nill 13.13 2. 154 0.
42 | 1098558 39 2610212022 1da 90/60 Mmhg Wit\i‘aiom# ergi‘:ad with 2.4 ml 3 01 | neck rigidity+, brudinskid meningitis with aki 23200 | 105 204000 90| 47 2.4 3 35 170 inétobacter Iwoffii group Nl 100 2.6 85 5.4
43 | 1062803 47 08-04-2021| 136 90/60 mmhg Wit\?azz‘;/r ';'ng:ad with 2.4 mn - bl crepts diabetes b/l pneumonia atypical pnetanon 11600 | 83 | 153000 254| 117  6.64 a8 a9 111 Nill Nl 72.21 3 89 58 | B/L INFILTRATES
44 | 1064321 55 09-07-2021| 124 90/60 mmhg Wit\i‘a?s’om;/r ergi‘:ad with 2.4 mifbn 60 5 BIL crepts diabetes b/l pneumonia atypical prenian 12500 | 11.2| 165000 117 54 2.3 44 54 121 Nill il 54 2.9 88 45 | BIL INFILTRATES
45 | 1079655 76 11-11-2021| 126 90/60mmhg with 3.5 mliith worad 101 "ghttzm‘;f:ggsriac diabetes cholecystitis 344000 82 343000 120 22 045 31 15 526 Enterococcus faecium Escherichia cpli 3.19) 16 90 37
46 | 1130498 46 31i07i2022| g 9060 mmhg W“Calsgrg:g hsrs'i‘n"'ad and 2.4 miir o blanching dengue with aki 2000 143| 14500 169 131  4.48 8p 47 352 Nill Nl 0.34 35 25 2.8
47 | 1128623 78 08-02-2022| 126 20/60 mmhg W“Calsg';:g hsrs'i‘n"rad and 24 mimr - o) bl crepts diabetes b/l pnuemonia 107do 1 17p00 149 3 [168.53 23 14 121 Klebsiella oxytoca Nill 0.42 3. 38 36  BNFILTRATES
48 | 6483051 27 04-05-2022| 145 90/60mmhg ""i};seorglg‘srs?;zad and 2.4mihr| 4 pressure sore typel diabetes , gbs post Iscs is gefosbed sore 4600 07| 18s0po 111 22 o068 28 2 283 Hrateter species Nill 24.73 3 86 4.7
49 | 111321% 40 15/05/2022 112 90/60mmhg with 4ml/hr chora 99.6 abdominal tenderness| diabetic urinary tractfide 10300 10.6 | 18900p 178 24 1.32 72 3 167 22 Nill Nill 6.53 .43 30 2.8
50 | 1008570 53 26/02/2022| 143 °0/60mmhg Wi:{';;‘;’:)'ﬁ hr norad and 24mIN 101 | right renal angle tendengss diabetic right pysbritis with aki 17800 | 11.3| 1530d0 69| 131 3.66 7 56 78 79 teBooccus faecalis Nill 100 | 28  154| 35
51 1078473 58 11-04-2021| 110 90/60 mmhg with Smi/hador 100 b'aiceh;';?o"r‘ﬂ:‘g:;der diabetic Leptospirosis AKI 25400 14.4 22400 38 31 115 851 318 180 Nill Nl 42.47 33 % 47
52 | 1079376 64 11.00-2021| 13 °0/60mmhg ths?)rgnl'@srs?:r:ad and 2.4mifr| oy left side crepts diabetic hypertension left lobeymonia- cap 44000 8| owdo 118 44 188 723 1p0 84 Nill Nill 289 | 26 | 79 5.7 | LT UL consolidatior
53 | 1081684 65 24111/2021| 136 9/60 Mmhg Wit\t‘aiz‘; ';g;rad with 2.4 mihn - right sided crepts diabetes right pnuemonia insnod 12000 | 158 | 33600p 191| 84 325 433 130 62 Nill Nl 100 26 126 3.6 | RT L/L consolidatior
54 (1069933 27 18009/2021|  14g 90/60 mmhg W“Calsgrg:g hsrs'i‘n"'ad and 2.4 miir o abdominal tenderness| post myomectomy sepsis 1360 14 127000 104 p1 082 7 25 7 nterdacter cloacae Nill 24.11 2.1 79 5.4
55 | 1066866 61 09-01-2021] 112 90/60 mmhg with 2.5 miétad 101 abdominal tenderness diabetes uti with aki 0a63 84 | 227004 236| 68| 2.7 45 28 115 24 Nill Nl 11.34 3B 36 3B
56 | 1062218 55 08-01-2021 108 90/60mmhg with 8ml/hr 2ddhl/hr 102 decreased urine output diabetes ut with ak 15400 95 22800 80 281 4.93 29 21 106 3167 Nill Eschericbiia [c 24.3 25 97 3.4
57 | 1100022 24 03-07-2022 126 90/60 mmh with 6 ml/hadoend 2.4 ml/hr 99.6 abdominal tendernegs acute gastroenteritis 12500 14. 253000 1Q0 a1 1 16 15 90 Nill Nill 0.35 4.5 30 4.1
58 | 1086097 63 16/12/2021 118 90/60mmhg with 4.5ml/mad@nd 2.4ml/hr 102 abdominal tenderness diabetes e gastroeneteritis with aki 19100 11. 253000 335 116 134 46 23 165 Nill Nill 82.76 2.2 96 5.7
59 | 1116690 52 31/05/2022 112 90/60 mmhg with 5 ml/mado 100 abdominal tendernesg diabetes urinary triexttion with aki 16700 10.5| 239000 177 118 4.63 3 i 138 10 il N Nill 18.49 25 46 4.2




Non-Sepsis
60 | 1059330 77 M 13/07/2021 116 110/70mmhg with 2.5 nifbutamine 98.5 b/l crepts diabetes ischemic hearasisp/s ptca in heart failure 2400 12 101p00 381 118 .26 2 71 88 87 0.18 4 24 1.8 pulmonary edemg
61| 1087401 66 F 23/12/2021 82 190/100mmhg left side hexgip! diabetes, hypertensive right mca infarct withemensive emergency 15000 11. 186000 138 20 0.89 p3 19 102 0.09 4.1 20 1.3
62 | 1099673 68 M 03-05-2022 106 110/60mmhg with 2.5 nifbutamine b/l crepts diabetes, hypertensive ihd ®/p ip cardiac failure 11100 10.8  2830p0 99 21 1.09 21 9 5 10 0.09 3.9 22 0.5 pulmonary edem:
63 | 110650% 50 F 04-12-2022 45 100/60mmhg with 2.5ml/frutiamine n/a diabetes inferior wall myocardial infamet 16900 7.8 36800 67 31 2.83 22, 16 236 0.06 2.3 20 1.4
66 | 1090001 65 F 02-10-2022 12 200/120mmhg b/l crepts chronic kidney disease hypertensive ememexgwith ckd on mhd 12000 6.5 1580p0 8§ 69 8.3 36 18 212 0.08 24 16 1.9 pulmonary edem:
67| 1000884 77| M| 14/01/2022| 8 180/100 mmhg b/l crepts timbe acclerated hyper;‘?;‘jiaos’;‘”"h chronic kidney 1056 | 55 | 148000 145| 79 9 24 20| 185 0.17 18 12 2 pulmonary edemd
68 | 1090938 41 M 14/01/2022 7 120/80 mmhg right hemiplegia diabetes newly diagnosed stroke- left mca infarct 0m30| 12.5 | 21200 165 12 1.1 20 14 145 0.04 3.9 20 1.2
69 (1009673 73 M| 01-10-2022| 83 130/80mmhg bl crepts diabe‘eZ'i;ZCaZimiC heart o chemic heart disease pis ptca in heart faillre  0a2d  10.5 | 215000 287 | 18 15 22 18 187 0.18 45 23 14|  pulmonary edema
70 | 1113216 72| F| o01-11-2022] 1d4 180/90mmhg blicrepts diabetes chronic kid”f}’;:eisr;fs‘?o‘:“h accelerated | 15500 | gg | 310000 170| 17 9.3 30, 26 230 0.14 4 18 | 01-Jan  pulmonary edema
711117382 83 F 14/2/2022 126 110/80mmhg pallor severe anemia 2 vitamin B12 deficiency 2301 2. 55000 34 1| 16 1 24 25 186 0.16 3.6 10 1
72 11116613 67 M 13/2/2022 11p 180/80mmhg diabetes emergency hypertension 1204 13.5 215000 236 18.2 2 26 30 200 0.14 4.2 12 0.8
7311115913 32 M 22/2/2022 10B 120/80mmhg anterior wall myocardial infarction 16500 11.5 300000 153 20 0.8 36 30 187 3.34 4.5 23 1.2
74 | 1117114 70 F 13/2/2022 7 100/60mmhg with 2.5ml/hrutidnine b/lcrepts diabetes ischemic heart diseagetqesin heart failure 13000 10.5 240000 21p 32 1. 35 28 244 0.07 3.6 20 15 pulmonary edem:
75 | 1116031 82 M 01-01-2022 6 100/60mmhg hypertension diabetes inferior wall myocardial iefan 15000 10 230000 250 34 1.2 38| 32 145 0.75 3.2 22 1.6
76 | 1130441 67 M 08-04-2022 9 180/90mmhg gcs 8 hypertension subarachnoid hemorrhage 2 tori@Aire 12500 13.5| 310000 134 3 1 34 2 210 0.37 3.5 10 1.3
77 | 1135497 56 F 25/12/2021 13 100/50mmhg with3.5 midtrudamine pallor severe anemia 2 to hemorhoids 450 2, 215000 5 35 1.4 4442 225 0.45 2.6 8 1.6
78 | 1136090 65 M 26/12/2021 9 140/90mmhg right hemiplegia ypettension diabetes newly diagnosed stroke-left imfeact 12000 125 | 212000 256 26 1.2 34 3 148 0.16 3.5 20 0.9
79 |1134154 54 M| 15122021 110 110/60mmhg decrease‘z;‘;”g"" reflexgs , chronic 'i"er::;ﬁf:ﬂggﬁ;gsg‘gye”e”Si"" 11000 | 89 | 283000 123| 30 15 32 26 256 0.15 26 18 1.9
80 | 113549¢ 78 M 28/12/2021 7 120/70mmhg with 3ml/hr daimine b/l crepts hypertension ischemic heart disp&sptca in heart failure 13000 9.8 156000 189 ?3 1.p 30 P8 236 0.16 3.8 24 1 pulmonary edemg
811136079 58 M 16/12/2021 114 110/60mmhg pallor hypotersfiock cld with portal hypertension with variceed 11000 6.5 9800 89 24 15 45 36 200 0.18 2.6 16 1.9
821135757 65 F| 18/12/2021| 12 160/90mmhg ges 9 hypertension uremic encepha'd"i’;:;hsyez tochronic kidney 15000 | 78 | 145000 430| 15 8.9 24 14 230 0.16 258 18 18
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