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SOFA SCORE AND OUTCOME: EXPERIENCE AT A PUBLIC SECTOR HOSPITAL ICU

Abrar Akbar, Sobia Shahzadi, Muhammad Khurram, Hamama Tul Bushra Khar
Holy Family Hospital, Rawalpindi Pakistan

ABSTRACT

Objective: The objective was to find a cut off value of at admission SOFA score that best predicts outcome in
critically ill patients admitted to ICU of public sector health care facility.

Study Design: Cross-sectional, descriptive study.
Place and Duration of Study: Medical ICU, Holy Family Hospital, Rawalpindi from February to April 2013.

Material and Methods: One hundred and one patients were included. At admission SOFA score of each patient
was noted. Data regarding age, gender, at admission SOFA score and outcome in terms of expired or improved
(discharged/shifted from ICU) was sought. Receiver Operator Characteristics Curve (ROC) was drawn for SOFA
score and poor outcome. Based on the coordinates of SOFA score and outcome ROC curve, best cut off value of
SOFA scores with corresponding highest sensitivity and specificity was calculated. Outcome of patients above
and below the cut off value was correlated employing Chi-square test.

Results: Of the 101 patients, 39 (38.6%) improved and 62 (61.3%) expired. Mean initial SOFA score of patients
who improved was 5.87 + 4.17 and who expired was 10.98 + 4.65. Coordinates of the curve showed that SOFA
score cut off value 7.5 had best corresponding sensitivity (0.774) and specificity (0.744). Based on this finding,
patients were categorized to Group | (SOFA score <7), and Group Il (SOFA score 28). 32.6% of the Group I and
82.8% of the Group Il patients expired (p-value 0.0000001).

Conclusion: Higher initial SOFA scores in critically ill patients is associated with higher mortality. Initial SOFA
scores (<7 and >8) are best predictor of outcome in these patients.
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INTRODUCTION (APACHE) 11, I, 1IV; Simplified Acute
Usage of morbidity and mortality prediction ~ Physiology Score  (SAPS) I, 1II; Mortality
systems is gaining importance now a dayst. These ~ Probability Model (MPM) 11, 11l and Sequential

systems can guide health care providers to Organ Failure Assessment (SOFA) scoret? In
categorize patients into group with expected different cohorts of patients population,
better outcome so that more aggressive reliability of these scoring systems has been
management can be done in order to improve compared for stratification of mortality risk24.
survival of critically ill patients especially being ~ SOFA scoring system is an established mortality
treated at health care facilities with limited Predictorin critically ill patients®.

resources. These systems can also be used as In studies, SOFA scoring system has performed
comparative tool for assessment of intensive care ~ comparatively better in predicting mortality and
unit (ICU) performancel. requirement of mechanical ventilation in ICU

There are many scoring systems which are ~ Settings>*. Research focusing SOFA  scoring
used in ICUs internationally. Some of these are  SyStem in Pakistani scenario is deficient. In

Acute Physiology and Chronic Health Evaluation ~ critically ill patients managed at our public sector
hospital, better prognosis has been observed in

patients who have at admission SOFA score
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predicts outcome in critically ill patients admitted
to ICU of our public sector health care facility.

MATERIAL AND METHODS

This cross-sectional, descriptive study was
conducted at medical ICU of Holy Family
Hospital, Rawalpindi over a period of 3 months
from February to April 2013, after approval from
Department Ethical Committee. All the patients
admitted in medical ICU during the study period
regardless of age and genders were included by

Table-1: SOFA score of all the patients.
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for every patient on a specifically designed
Performa. SOFA score includes following
variables: respiration, circulation, renal,
hematological, hepatic and central nervous
system related4. Maximum SOFA score is 24 and
minimum is 0. Details in this regard are given in
table-1. Outcome of patients was noted in terms
of expired (poor) or discharged/shifted to ward.
Mean = SD were calculated for age, SOFA
sore and duration of stay. Frequency and % were
calculated for gender, diagnosis, and outcome.

Organ system Score
0 1 2 3 4
Respiratory: >400 <400 <300 <200 <100
PaO2/FiO2
Renal: creatinine <110 110-170 171-299 300-440; urine >440; urine
(pmol/1) output <500 output <200
ml/day ml/day
Hepatic: ilirubin <20 20-32 33-101 102-204 >204
(mol /1)
Cardiovascular: No MAP Dopamine | Dopamine >5or | Dopamine >15
hypotension hypotension <70 <5 epinephrine or epinephrine
mmHg | dobutamine <0.1lor >0.1or
(any dose) | norepinephrine | norepinephrine
<0.1 >0.1
Hematologic: platelet >150 <150 <100 <50 <20
count
Neurologic: Glasgow 15 13-14 10-12 6-9 <6
Coma Scale score

Table-2: SOFA score, age, duration of stay, and outcome in relation with SOFA score groups.

Sofa score <7 (n=43) Sofa score 28 (n=58) p-value
Mean SOFA Score 422+2.18 12.55 £ 3.50 0.001
Mean age (years) 31.30 + 13.98 37.86 +17.30 0.03
Gender Male 24 (55.8%) 26 (44.8%) 0.28

Female 19 (44.2%) 32 (55.2%)

Mean duration of stay (days) 3.86 £4.31 3.46 £ 3.43 0.417
Alive* 29/43(67.4%) 10/58 (17.2%) <0.001
Expired 14/43 (32.6%) 48/58 (82.8%)

* Discharged or shifted to ward

convenient sampling after informed consent of
patient and/or surrogate wherever relevant.

Each patient was managed for respective
iliness age, gender, diagnosis, at admission SOFA
score, outcome and duration of stay were noted
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IBM SPSS statistic version 20 was used for data
entry and analysis. Outcome based comparison of
mean SOFA score, mean age, and duration of
ICU stay of all patients was done employing
Mann  Whitney Test. Receiver Operator
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Characteristics Curve (ROC) was drawn for
SOFA score and poor outcome. Based on the
coordinates of SOFA score and outcome ROC
curve, best cut off value of SOFA scores with
corresponding highest sensitivity and specificity
was calculated. Outcome of patients above and
below the cut off value was correlated employing
Chi-square test. T-test was similarly used as test
of significance to compare means of SOFA score,
age, and duration of stay, any mamn-whitney
utest for no normal variables.

RESULTS

One hundred and one patients were
included in the study. Mean patient age was
35.06 = 16.23 years. 51 (50.5%) patients were
female and 50 (49.5%) male. Mean duration of
patient stay in ICU was 3.63 = 3.82 days. Mean
SOFA score of all patients was 9 + 5.10. 62 (61.4%)
patients expired and the rest 39 (38.6%) were
discharged from ICU or shifted to respective
wards (alive). Fifty one primary diagnoses were
noted. 4 out of these; 1] pneumonia (n=13, 12.9%),
2] fulminant hepatic failure (n=8, 7.9%), 3]
diabetic ketoacidosis (n=7, 6.9%), and 4] stroke
(n=6, 5.9%) were commonest. Majority of
pneumonia (n=12, 92.30%), fulminant hepatic
failure (n=7, 87.5%, and stroke (n=5, 83.33%)
patients expired. Two (28.57%) of diabetic
ketoacidosis patients expired.

Mean SOFA score of patients who were
discharged / shifted was 5.87 + 4.17 and who
expired was 10.98 + 4.65 (p-value 0.000). Mean
age of patients who were discharged 7/ shifted
was 31.25 + 16.07 and who expired was 37.46 +
15.99 (p-value 0.061). 56% (n=28) males and 66.6%
(n=34) females expired (p-value 0.28). Mean
duration of stay of patients who were discharged
/shifted was 2.89 + 3.71 and who expired was
4.09 £ 3.84 (p-value 1.25).

ROC curve for SOFA score and outcome are
given in fig-1. ROC area under the curve was
0.804. Coordinates of the curve showed that
SOFA score cut off value 7.5 had best
corresponding sensitivity (0.774) and specificity
(0.744). Based on this finding, we categorized the
patients in two groups, Group | with SOFA score
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<7, and Group II with SOFA score > 8. 43 patients
were included in Group | and 58 in Group II.
Patients belonging to the two Groups differed
significantly in terms of mean age in addition to
mean SOFA score and outcome. Mean duration
of stay was not statistically significant with
reference to the two Groups. Details in this
regard are given in table-2.

DISCUSSION

Our patients with poor outcome had
significantly higher at admission SOFA score.
Higher initial as well as serial SOFA score are
predictors of mortality. In a study conducted by
Alsherif et al higher initial SOFA scores in
cirrhotic patients correlated with increased
mortality5. In another study mean initial SOFA
score of systemic inflammatory response (SIRS)
patients who expired was significantly higher
compared to survivorsé. ICU patients with high
initial SOFA scores had high mortality in a
Belgian study?’.

ROC Curve
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Figure-1: SOFA score and

outcome.

We tested correlation of various cut off
values of initial SOFA score with outcome. In our
patients SOFA scores cut off values <7 and >8
had most significant association with outcome.
Ferreira FL and colleagues evaluated initial SOFA
score as predictor of mortality in ICU patients’.
They noted that SOFA scores >11 were associated
with 80% mortality. Jones AE focused SOFA
score as predictor of survival in severe sepsis and
hypotensive patients. They noted that at
presentation mean SOFA score of patients who
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expired was 9.8 and patients who survived was
6.58. Acharya SP and colleagues used SOFA score
for mortality prediction in ICU patients managed
with diagnosis of systemic inflammatory
response. In their study patients with initial
SOFA score >11 had 90% mortalityé. Mean SOFA
score of the patients who did not survive, was
6.625 and the mean score of those who survived
was 4.5 in a related study focusing critically ill
patients admitted in ICUS.

Mortality in ICU patients depends upon pre
morbid status, etiology, severity of the illness and
availability of resourcesto. ICU mortality in
developed countries is generally less compared to
developing countriest. In a Pakistani study which
focused 4 mortality prediction models in ICU
patients with sepsis, 66.6% patients expiredL. In a
study by Shaikh JM et al, 23.71% Pakistani ICU
patients with nosocomial infection expired:2. 14
and 35% mortality was noted in pediatric ICU
patients treated by pediatric intensivist and
general pediatricians respectively in another
Pakistani study?3. Mortality in our patients was
61%. Although highest and lowest mortality was
observed in our pneumonia and diabetic
ketoacidosis patient, it is difficult to compare
mortality in our patients with other studies as
these were most frequent of the 51 primary
diagnoses.

Stratification of ICU patients in to different
cohorts based on etiology is generally responsible
for gender and age based differences noted in
various studies. In various international studies
variable results have been noted in the same
context.6714 In a Pakistani study, by Bushra Jamil
et al which focused ICU patients with sepsis;
mean patient age was 52.4 years and 68.75
patients were malell. In a related study, Shaikh
JM et al, noted that mean age of ICU patients was
30.05 £ 15.81 years and 51.14% patients were
male!2, Mean age of our patients was 35.06 years
and 50.5% were male.

Age and gender have been variably
associated with outcome in ICU patients. In some
studies higher mortality has been noted in ICU
patients aged >70-75 years!s-17. In other studies
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increasing age however has not been associated
with higher mortality:819. Age of our patients
with poor outcome was more although
statistically insignificant compared to patients
who were discharged/shifted. Another important
point in this regard is that mean age of our
patients is <50% of the studies discussed.
Karlovic et al in their study focusing significance
of demographic factors on outcome in ICU
patients noted findings similar to ours, however
average age of patients in their study was 68
years!o,

Females admitted in ICU are considered to
have higher mortality20.2l, In a study by Lipes J
and colleagues, female patients managed at ICU
had increased mortality compared to males22. In
studies it has also been noted that females aged
less than 50 years have less mortality2.
Reinikainen et al in their study focusing ICU
patients found equal gender based mortality in
medical patients, post operative male patients
had however higher mortality:e. Higher number
of our female patients expired compared to
males.

We noted mean age based correlation
between outcome and SOFA score cut off values
based groups. Correlation between duration of
ICU and SOFA score based outcome prediction
has been focus of studies’. As has been noted
earlier, we did not note association between
mean SOFA score, SOFA score Groups and
duration of ICU stay’.

More efficient and aggressive management
of patients admitted in ICU who have at
admission SOFA score =8 may improve the
outcome in scenarios like ours. Limitations of
study should be kept in mind however that
include; not focusing a particular primary
diagnosis, not taking care of co morbidities, using
only initial rather than serial and modified
versions of SOFA scores.

CONCLUSION

Critically ill patients managed in ICU
settings with higher initial SOFA scores have
significantly higher mortality compared to
patients with lower at admission SOFA score. In
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our patients SOFA scores <7, 28 had most
significant association with outcome.
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