DO

: 10.55522/jhpo.V211.0017 Year 2025 - Volume 2 - Issue 1 ISSN NO: 3049 - 2637

... and Orthopaedics

Research article

%

al o,

purnalor,,

¥ oy,
)

“1pgegout”

Tools for severity of sepsis and predictors of mortality like SAPS I,
APACHE Il and SOFA SCORES
Chaitanya A Kulkarni*

Physical Medicine and Rehabilitation, Community Based Rehabilitation, Dr D Y Patil College of Physiotherapy, Pune,
Maharashtra, India

Corresponding author: Chaitanya A Kulkarni, >< chaitanyakulkarnil43@gmail.com, Orcid Id: https://orcid.org/0000-0002-
8624-9338

© The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by-nc/4.0/). See https://ijtinnovation.com/reprints-and-permissions for full terms and conditions.

Received - 26-02-2025, Revised - 27-02-2024, Accepted - 28-02-2025 (DD-MM-YYYY)

Refer this article
Chaitanya A Kulkarni. Tools for severity of sepsis and predictors of mortality like SAPS I, APACHE Il and SOFA SCORES.
Journal of health physiotherapy and orthopaedics, January- February 2025, V 2 - | 1, Pages - 0020 — 0027. Doi:
https://doi.org/10.55522/jhpo.VV211.0017.

ABSTRACT
The load of sepsis on our health care transport gadget is massive, with approximately 750,000 instances steady with 12

months inside the u.s., 215,000 consequential deaths, and annual charges of $16.7 billion nationally. Aim of this study is to anticipate
the outcome and mortality of patients with sepsis in a tertiary care health center through using defined rankings like APACHE II,
SAPS I, couch scores. This ability observational take a look at was carried out in ICU setup of multispecialty health facility in
Western Maharashtra. | period became ninety sufferers with sepsis who have been admitted to ICU (surgical) right now or not
directly, throughout the period of one and 1/2 month. The take a look at became accepted by the Institutional moral committee and
written knowledgeable consent from all the patients or their guardians/felony representatives. the required records, medical exam
and all the relevant laboratory investigations had been finished including blood culture. The parameters as referred to in APACHEII,
SAPS Il and sofa ratings had been recorded day by day. For statistical evaluation, Chi-square check, Fisher's specific check, Mann-
Whitney take a look at and Binary Logistic Regression were used. SPSS software program end up used for evaluation. consequences:
Out of those 90 patients, sixty 4 (71.1%) had been grownup men, and 26 (28.8%) were women. endorse age of the study population
become sixty one.86 years. propose period of stay within the ICU become decided out to be three.33 days. culture positivity changed
into observed in 53 cases (fifty 8.eight%). Gram bad organisms have been chargeable lor 37 (sixty nine.eight%) instances even as
gram first-class organisms were chargeable for 16 (30.1%) times. information of severa variables among instances and one of a kind
certain outcomes had been studied. sofa score (p-zero.046) & APACHE Il rating (p-0.00042) had been located to be statistically
super predictors of demise'; higher the couch score & APACHE Il score-extra risk of patient dying. however, mortality as in line
with SAPS 11 (p-0.202) became now not observed to be statistically giant predictor of demise. Conclusions: APACHE II, SAPS Il
and couch ratings may be used for prediction of mortality thru the use of appropriate statistical exams. humans of older age, male
gender, and preexisting persistent health situations are mainly vulnerable to increased extreme sepsis, sooner or ater prevention
strategies need to be centered at these willing populations. The epidemiology of severe sepsis in growing nations warrants greater

interest in future research.
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INTRODUCTION

The Weight of Asepsis on Our Health Care Shipping
Gadget Is Big, with approximately 750,000 cases in keeping
with 12 Months Insider the United States of America,
215,000 consequential deaths, and annual expenses of
$sixteen.7 billion nationally. latest studies estimate an
incidence of sepsis requiring extensive care admission of
zero.25-0.38 consistent with 1000 populace, suggesting ~2
million admissions to intensive care gadgets (ICUs) by
myself, A more current US Look At Expected three.0 times
to occur in line with 1000 population consistent with 12
months, or ~20 million instances in step with twelve months.
With a mortality of 35%, this will propose~20,000 deaths in
step with day international and sixty 4000 deaths yearly
inside the United Kingdom. Clinicians are faced with
controlling this sickness in a developing old population with
numerous comorbidities, immunosuppression, and a
converting sample of causative microorganisms [ 2,

Age has a sturdy effect on the occurrence of sepsis.
in the first retrospective, epidemiology have a observe
regarding every age, the occurrence was Lowest In Kids
Elderly five-14 Years And In Teens (15-24 years), growing
slowly till the age of 59 years. After 60 years, the incidence
improved sharply and Become 130 Instances higher within
the elderly over eighty five years in comparison with kids.
Most of the people of patients in substantial care are male and
the share of guys with sepsis or septic shock varies from
five.1 to sixty six.8%, a race also affects the prevalence of
sepsis and septic shock. Black humans have been found to
have better occurrence of sepsis than white people. The
prevalence is type of double in black people in evaluation to
white people (6.08 vs three. Fifty eight / 1,000 populace
respectively) B,

A 2016 Society of important Care remedy (SCCM)
and the Eur Society of intensive Care remedy (ESICM) task
pressure has defined sepsis as existence-threatening organ
dysfunction resulting from a dysregulated host reaction to
infection (Sepsis-three) as evidenced by way of the organ
disorder and contamination. Septic surprise is a sort of
vasodilatory or distributive shock. Septic shock is defined as
sepsis that has circulatory, cell, and metabolic abnormalities
which might be related to a greater hazard of mortality than
sepsis by myself. Clinically, this includes sufferers who

satisfy the criteria for sepsis (see 'Sepsis' above) who,
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regardless of good enough fluid resuscitation, require
vasopressors to hold an average arterial strain (MAP) >65
mmHg and have a lactate >2 mmol/L (>18 mg/dL). Organ
dysfunction is defined thru the 2016 SCCM/ESICM
challenge pressure as a growth of or extra points inside the
sofa score. The validity of this rating became derived from
significantly-sick patients with suspected sepsis through
interrogating over 1,000,000 extensive care unit (ICU)
electronic fitness record encounters from ICUs every out of
doors and in the U.S.. The maximum general organ
dysfunctions are acute respiratory failure (50-96%)
accompanied by septic surprise (46-seventy two %), acute
renal failure (16.51%). Hematological sickness (12-22%) and
hepatic failure (0.6-1.three %). important fearful machine
ailment is maximum difficult to prove to be of septic basis
and the occurrence varies broadly from nine-30% [ 51,

The evaluation of the severity of contamination of
the sufferers inside the significantly care units is made thru
the usage of severity ratings and prognostic models. Severity
scores are a device that aims to stratify sufferers based totally
on the severity of contamination, assigning to each affected
character a developing score as their severity of illness will
grow. Prognostic fashions, aside from their capacity to
stratify sufferers in line with their severity, are looking ahead
to an effective final results as mentioned earlier based totally
on a given set of prognostic variables and a positive modeling
equation. Those structures enable the fitness services
comparative audit and evaluative research of intensive care
devices. the proper components of a scoring system embody
the records collected in some unspecified time in the future
of the direction of habitual affected character management
which incorporates severe parameters and variables which
can be without difficulty measured, purpose, and
reproducible . In view of above, we finished this take a look
at to predict the outcome and mortality of patients with sepsis
in a tertiary care medical institution by using defined ratings
like APACHE I, SAPS II, and sofa scores [ 71,

SAPS I
SAPS Il consists of 17 physiological variables and

three ailment-associated variables. The worst physiological
variables were collected within the first 24 hours of ICU
admission. The "worst" size changed into defined because the

degree that correlated to the very best variety of points. The
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observe did now not always calculate SAPS Il rankings
beyond the first 24 hours of ICU admission. The SAPS II
rating ranges from 0 to 163 factors [& © and 101,

APACHE II
The APACHE Il rating tiers from 0 to seventy one

points; but, its miles unusual for any affected person to accrue
greater than fifty five points. A mounting score (range 0 to
71) become intimately correlated with the following peril of
health facility loss of life for 5815 intensive care admissions
from 13 hospitals. This affiliation became additionally
discovered for lots not unusual diseases. When APACHE I
scores are mixed with particular rationalization of disorder,
they can prognostically stratify acutely sick patients and
assist investigators evaluating the accomplishment of latest or
differing forms of remedy. This scoring index may be used to
evaluate the usage of health facility resources and evaluate
the effectiveness of extensive care in different hospitals or
over the years [t 21,

SOFA
The couch score consists of 6 variables, every

representing an organ machine. Each organ machine is
allotted a factor price from 0 (regular) to four (high diploma
of dysfunction/failure). The worst physiological variables
had been collected serially every 24 hours of a patient's ICU
admission. The "worst" dimension turned into described
because the degree that correlated to the highest variety of
factors. The couch rating tiers from zero to 24 13 14,

Not like different ICU mortality systems, couch became not
designed to precisely forecast mortality, and was developed
examining ICU mortality (no longer sanatorium mortality).
Whilst there may be no direct conversion of couch score to
mortality, an approximate and difficult estimate of mortality
chance may be made based totally on potential papers that
have been published. Note that this estimation is based at the
most (highest) sofa rating all through a patient's ICU live 1%,

MATERIALS AND METHODS
This potential observational test have become

completed in ICU setup of multispecialty clinic in Western
Maharashtra. Seeing that all of the consecutive sufferers with
sepsis who have been admitted to ICU (surgical) right now or
indirectly, throughout the length of one and 1/2 had been
protected, no pattern duration grow to be calculated. Ordinary
90 sufferers had been admitted inside the course of that length
and as a consequence were protected in the examine after

taking written knowledgeable consent from all the sufferers
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or their guardians/prison representatives. The take a look at
became authorized through the Institutional moral
committee.

Inclusion requirements became all patients above 18
years of age of each intercourse and admitted in ICU nice the
criteria of sepsis as regular with American college of Chest
health practitioner/ Society of vital Care medicinal drug
Consensus standards. The special statistics, scientific exam
and all the relevant laboratory investigations had been
executed in conjunction with blood lifestyle. On this test the
situations have been described according to standard workout
and primarily based mostly on applicable literature. All
patients with Age < 18 years, period of live on the ICU < 8
hours, patients with Burns, submit Coronary Artery skip
Graft of coronary coronary heart valve after myocardial
infarction, sufferers on treatment with immunosuppressive
dealers, patients with retroviral contamination and Pregnant
patients were excluded from the have a look at. For statistical
analysis, Chi-rectangular test, Fisher's precise check, Mann-
Whitney check and Binary Logistic Regression have been
used. SPSS software software turn out to be used for analysis.
P price of a whole lot much less than 0.05 changed into
considered tremendous.

The sufferers have been assessed each day for the
purpose of look at. The parameters as cited within the distinct
scoring systems have been recorded daily. The worst values
of diverse parameters have been subsequently decided on and
recorded within the scoring charts. Blood exams which
encompass the complete hemogram, liver characteristic
exams, renal feature assessments, arterial blood gas
assessment GCS recording were carried out on the first day
of admission or the day of analysis of sepsis in surgical ICU
for the motive of examine and additionally as and whilst
indicated depending upon the situation of the affected man or
woman. Apart from the diverse laboratory parameters, age of
the patients, their various comorbid conditions, reason for
admission within the ICU whether or not or not non-
obligatory or emergency postoperative or non-operative
admissions were moreover taken into consideration for the
various scoring structures used inside the have a look at.

RESULT
Out of those 90 sufferers, sixty four (seventy

one.1%) had been adult males, and 26 (28.eight%) have been

ladies. suggest age of the study populace become 61.86 years.
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imply length of stay in the ICU was observed out to be

three.33 days. way of life positivity was located in 53 cases

(fifty eight.eight%). Gram negative organisms have been

liable for 37 (sixty nine.8%) instances whilst gram high-
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quality organisms have been liable for sixteen (30.1%) cases.

records of diverse variables among cases and other special

consequences are summarized in desk 1-3 and figure 1

Table 1: Statistics of various variables among cases (n = 90)

Variables Mean SD Min Max
Age (years) 61.62 17.72 20.00 92.00
Age points as per APACHE 11 3.74 212 0.00 6.00
Age points as per SAPS 11 10.71 5.62 0.00 18.00
Temperature °C 38.39 0.67 37.00 39.60
Systolic BP (mm Hg) 11351 24.05 76.00 180.00
MAP (mm Hg) 81.68 2159 51.00 140.00
HR (b/min) 125.70 22.40 92.00 184.00
RR (b/min) 30.40 454 23.00 44,00
Pa02 82.09 8.38 64.00 98.00
FiO2 31.28 8.23 21.00 46.00
Arterial pH 7.46 0.13 7.16 7.78
Sodium (mmol/L) 133.22 424 126.00 145.00
Potassium (mmol/L) 3.46 0.40 3.00 4.50
Urinary output (ml/d) 730.89 432.06 100.00 1700.00
Blood urea nitrogen (mg/dl) 38.26 9.34 18.00 58.00
S. Creatinine 1.40 0.30 0.80 2.40
S. HCO3 (mEg/L) 25.96 4.32 20.00 36.00
WBCs (1000/cmm) 15058.11 4147.88 6500.00 26000.00
Platelets (1000/cumm) 122.61 24.89 78.00 164.00
S. Bilirubin (mg/dl) 1.28 0.38 1.00 4.60
GCS 12.76 2.83 5.00 15.00
Hematocrit (%) 37.62 2.80 31.00 43.20
Chronic disease 0.90 2.72 0.00 9.00
Chronic health points as per APACHE I 4.40 121 2.00 5.00
Type of admission 7.11 2.53 0.00 8.00
APACHE Il Score/Mortality 19.40 4.75 10.00 34.00
Predicted Mortality as per APACHE 1l (%) | 0.34 0.19 0.04 0.81
SAPS Il Score 36.08 10.65 9.00 63.00
Predicted Mortality as per SAPS 11 (%) 28.65 18.76 0.80 78.40
SOFA Score 8.77 3.02 2.00 15.00

Table 2: Variables in the equation on basic parameters and SAPSII, APACHE Il and SOFA scores

- . . B (unstandardized Df (degree of Sig. (significance Exp(B
Variables in the equation regression weight) SE. Wald flgeegom) o Igvel) (exponentia':i(vglue of B)
Temperature (°C) 5.160 2.282 5.112 1 0.02376 174.085

Systolic BP (mmHg) 0.124 0.051 5.968 1 0.01456 1.132
WBCs (1000/cmm) 0.001 0 6.12 1 0.01336 1.001
Vasopressor Use 9.620 3.368 8.161 1 0.00428 15068.694
Constant -226.58 94.481 5.751 1 0.01648 0

Thus, Temperature, Systolic BP, WBC count and VVasopressor use are statistically significant predictors of 'Death’; higher the Te

mperature, Systolic BP,

WBC count and use of vasopressor-more probability of patient dying.

Variables B SE. Wald df Sig. Exp(B)
SOFA Score 0.439 0.124 12.44 1 0.00042 155
APACHE 11 Score 0.163 0.082 3.996 1 0.0456 1.178
SAPS 11 Score -0.027 0.032 0.692 1 0.406 0.974
Constant -4.991 1.432 12.145 1 0.000 0.007

Thus, SOFA Score & APACHE |1 Score are statistically significant predictors of '‘Death’; higher the SOFA Score & APACHE 1l Score-more probability of
patient dying.

Variables B S.E. Wald df Sig. Exp(B)
Mortality as per SOFA score 1.691 0.403 17.614 1 0.0000271 5.425
Mortality as per APACHE I 0.055 0.019 8.435 1 0.00368 1.057
Mortality as per SAPS Il score -0.041 0.02 4.168 1 0.04119 0.959

Constant -3.422 0.893 14.693 1 0.000 0.033

APACHE Il Score (%) more probability of patient dying.

Thus, Mortality as per SOFA Score & APACHE |1 Score are statistically significant predictors of 'Death’; higher the Mortality as per SOFA Score &

Table 3: Comparison of various scores by mortality status among the cases

Variables Mortality Status No. Mean SD Median | IQR Z -value p-value

APACHE Il Score # Died 60 20.78 454 20.00 -4.024 5.71E-05
Survived 30 16.63 3.93 16.50 Difference is significant

Mortality as per APACHE 11 (%) » Died 60 39.17 19.87 0.36 3531 | 0.0004
Survived 30 23.54 13.14 0.22 0.18 Difference is significant

SAPS 11 Score # Died 60 37.65 10.65 37.00 13.00 -1.99% | 0.046
Survived 30 32.93 10.10 34.00 14.00 Difference is significant

Mortality as per SAPS 11 (%) Died 60 30.54 19.85 27.40 30.60 -1.276 | 0.202

Survived 30 24.86 16.00 24.10 19.00 Difference is not significant

SOFA Score # Died 60 9.88 2.73 10.00 4.00 5.024 | 5.07E-07
Survived 30 6.53 227 6.00 3.00 Difference is significant

# Ordinal data. Hence Mann-Whitney test applied. ~ Data failed 'Normality' test. Hence Mann-Whitney test applied.
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Figure 1: Distribution of Mortality (%) as per SOFA among Cases
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Table 4: Studies showing ICU and hospital Mortalities in patients with severe sepsis
Reference Country ICT mortality Hospital mortality
Sabmo et a2 Italv MA 2%
1995
Fangel-Frausto et al. UsAa MNA 202e
1995
Enm-Buisson et al. France 56% 9%
1995
Sands et al. Usa MNA 34% (28 days)
1997
Angns et al. uUsA MA 28.6%
2001 a
hiartin et al. UsA MNA 27.8%-
2003 17.9%5 In sepsis
Padkm =t al. England, Wales and 33% 47%%
2003 Morthem Ireland
Flaatten 2004 MNorway MNA IT%
Finfer et al Austraha 26.5% 37.3%
2006
Ernm-Buissen ef al. France MNA 33% (30 days)
2004 41.9% (2 months)
Silva et al. Braal 21.8% 46.9%
2004
Sundarajan et al. Austraha MNA 31.1%
2003
Wincent et al 24 Burepean couniries 31 2% NA
2006
Engel et al. Germeany 48 4% 532%
2007
Cheng =t al. China MA 48 7%
2007
Dombrovskry et al uUsA MHA 43.8% (1993)

2007 1

37.8% (2003)
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The lung was the predominant source of sepsis (57.45%) in
that study. In our study also, it was found that lungs were the
predominant source of infection contributing to about 31
cases (34.4%) of sepsis, followed by limbs 21 cases (23.3%),
pressure sores — 13 cases (14.4%).

DISCUSSION
Sepsis is some of the primary reasons of mortality in

seriously sick patients admitted in ICUs of hospitals global.
Out of those ninety sufferers, 60 patients (sixty siX.7%)
subsequently succumbed to loss of life at some point of the
path of ICU admission at the same time as 30 sufferers
(33.3%) eventually survived. A multicentre, potential,
observational look at become performed in four intensive
remedy units (ITUs) in India from June 2006 to June 2009 to
determine the incidence and outcome of sepsis and septic
shock amongst adult patients. Clinic mortality and 28-day
mortality of sepsis in the study have been sixty five.2% and
64.6%, respectively. Sepsis is related to high mortality, both
in ICU in addition to in sanatorium, starting from 27% to 59%
[16],

The lung changed into the fundamental source of
sepsis (57.forty five %) in that have a look at. In our observe
additionally, it changed into found that lungs had been the
foremost supply of infection contributing to about 31 cases
(34.four%) of sepsis, accompanied by way of limbs 21
instances (23.3%), stress sores — thirteen cases (14.4%) 71,

Scoring systems vs mortality prediction
Instead of APACHE IlI, SAPS II, couch score is

calculated every day for the patients. However, the various
various varieties of alterations of sofa score to be had,
maximum sofa score was used for the very last calculation
and mortality prediction on this examine. maximum couch
rating inside the cohort became 15 which become discovered
in 2.2 % sufferers whilst minimum couch rating changed into
2 which become determined in 1.1 five sufferers. Most of the
patients had a settee score of around 10 which changed into
located in 14.4% patients (€1,

APACHE Il and SAPS Il ratings can be transformed
into a prediction of mortality by way of respectively the
APACHE Il and the SAPS Il logistic regression version.
There exists no trendy model to set up a opportunity from the
sofa rating. But, as according to the various research, trend
has been located among the couch score and estimate of
mortality. Better the couch score, better the mortality.24

patients (26.7%) had a mortality prediction of <10%, 28
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(31.1%) 15-20%, 26 (28.9%) 40-50%, 10 (11.1%) 50-60%,
and 2 patients (2.2%) had a mortality prediction of > 80%.

2 patients who had the mortality prediction of > 80
% by couch score eventually died. Also, 10 sufferers who had
been predicted to have mortality of 50-60% died (one
hundred% mortality). 26 sufferers (88.five %) have been
expected to have mortality of around forty-50%, 23 of them
(88.five %) died and best 3 (eleven. Five %) survived. 24
sufferers have been expected to have much less than 10%
mortality, 17 of them (70.eight%) survived and 7 (29.2%)
died. Pearson chi square check changed into carried out with
continuity correction and mortality prediction as in line with
couch score became observed to have statistically vast
correlation with mortality (p-1.72E-05) 119,

While the numerous ratings had been as compared
by way of mortality popularity among the Instances, imply
APACHE I rating changed into 20.78 among people who
died and sixteen. Sixty three amongst individuals who
survived, suggest SAPS Il rating turned into 37.sixty five
among people who died and 32.ninety three among folks who
survived, mean couch score was nine.88 amongst those who
died and six. Fifty three amongst folks that survived 2,

As calculated, imply mortality as in step with
APACHE Il became 39.17 amongst people who died and
23.54 among folks that survived. Mann-Whitney check was
implemented and APACHE Il score (p-5.71E-05) and
mortality as in keeping with APACHE Il (p-zero.0004) were
discovered to be the massive predictors of loss of life. Mean
mortality as in step with SAPS Il became 30.54 amongst
individuals who died and 24.86 among folks that survived.
Mann-Whitney check become applied and SAPS 11 score (p-
0.046) observed to be massive predictor of loss of life. But,
mortality as in step with SAPS Il (p-zero.202) changed into
not located to be statistically tremendous predictor of loss of
life. Imply sofa score became also located to be statistically
massive predictor of demise (p-5.07E-07) [,

As per Binary Logistic Regression with Mortality as
dependent variable and various rankings as unbiased
(Predictor) variables, sofa score (p-0.046) & APACHE Il
rating (p-zero.00042) had been determined to be statistically
massive predictors of 'death’; higher the sofa score &
APACHE Il rating-greater probability of affected person
demise. additionally, as in line with Binary Logistic

Regression with Mortality as structured variable and
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Mortality as in line with numerous ratings as impartial
(Predictor) variables, mortality as according to sofa rating &
APACHE Il score have been observed to be statistically
enormous predictors of 'death’; higher the mortality as in
keeping with sofa rating & APACHE Il score (%) - more
opportunity of patient loss of life (24,

CONCLUSIONS
Sepsis and septic surprise are crucial reasons of

lack of life inside the United States and the maximum
commonplace cause of dying among gravely ill patients
in non-coronary great care gadgets. Modern-day research
additionally endorse that acute infections visit pot pre-
modern chronic illnesses or bring about new continual
illnesses, as an end result main to pitiable lengthy-time
period consequences in acute infection survivors. rPeople
of older Age, male Gander, And Preexisting chronic Health
situations are mainly liable to expand septic marvel, for
this reason prevention strategies need to be centered at
these inclined Population’s. The Epidemiology of septic

surprises in developing worldwide places may

additionally ~ variety notably from developed

international locations, which warrants more hobby in
destiny research.
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