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ABSTRACT:
Background: Mechanical ventilation has been a need for the hour these days and there has been an increasing trend in the
patients getting admitted in intensive care unit for prolonged duration. About 10% of the patients with mechanical
ventilation end up getting it for longer duration. Aim of the study: To study outcome of patients with acute respiratory
failure on mechanical ventilation monitored on SOFA and APACHE Il score.Materials and methods: The present study is
a prospective observational clinical study. It was conducted at Dr. D.Y. Patil Hospital and Research Centre, Kolhapur,
Maharashtra, India. The study duration was from September 2016 to August 2018. Total 50 patients admitted in 1CU of Dr.
D.Y. Patil Hospital during study period and whoever put on ventilator was taken as subjects.Procedure include three parts
i.e., brief history, physical examination and collected lab values of patients on first day which ventilator support was
given.Results: At end of follow up period 30% patients survived. Proportion of non-survivors was significantly more than
of survivors. The maximum mean SOFA score observed in age-group of 31-40, followed by age-group 51-60 and age-
group 71-80. Maximum mean APACHE Il score was observed in age-group of 71-80 followed by age-group 51-60 and 61-
70. Conclusion: From the results of present study, we conclude that SOFA score > 8 and/ APACHE II score > 10 were
strong predictors of mortality in patients on mechanical ventilation in acute respiratory failure.
Key words: APACHE score, SOFA score, ventilation, respiratory failure

Received: 16 August 2018 Revised: 25 September 2018 Accepted: 28 September 2018
Corresponding Author: Dr. Lakhbir Singh, Department of Medicine, D.Y. Patil Medical College and Hospital, Kolhapur,
Maharashtra, India

This article may be cited as: Mane RR, Singh L. Study on Outcome of Patients with Acute Respiratory Failure on
Mechanical Ventilation Monitored on SOFA and APACHE Il Score. J Adv Med Dent Scie Res 2018;6(10):114-119.

INTRODUCTION:

Mechanical ventilation has been a need for the hour these
days and there has been an increasing trend in the patients
getting admitted in intensive care unit for prolonged
duration.! About 10% of the patients with mechanical
ventilation end up getting it for longer duration. Overall, in
terms of time, manpower and money resource, these
patients are responsible for major loss, even though these
form a smaller cohort of intensive care units.?* Many
studies conducted to evaluate the mortality rates in
Prolonged Mechanical Ventilation (PM,V) patients have
found out that the 1 year mortality is 56 to 71%.*° Of the

survived, majority of them die in first year of follow up
only. This interests many researchers in evaluating PMV
patients and what parameters predict the survival of the
patient. Some of clinical decisions like timing of
tracheotomy, use of intensive glycemic control, initiation of
nutrition and transfer to long term ventilatory units or
referrals are influencing factors for duration of mechanical
ventilation.? Many factors have been studied across the
world for identifying such factors. Two of them which
interested us are Sr. albumin levels and C reactive protein
levels. Traditionally C reactive protein levels are studied as
markers of inflammation which help in monitoring the
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course of infection and inflammatory diseases. Further,
many studies have been conducted to evaluate that CRP is a
marker of organ failure. Increased CRP levels have been
strongly associated with respiratory impairment in various
studies.”® Another such marker is Sr. albumin levels which
is a marker of nutritional depletion. It has been associated
with increase in hospital mortality and morbidity.***

Apart from these markers, researchers have also studied
various scoring systems which influence the outcome of
ventilation status in ICU patients. SOFA score & APACHE
Il score are some of the widely used scoring systems.
SOFA score has score from 6 organ systems-respiratory,
cardiovascular,  hepatic,  coagulation, renal, and
neurological graded from O to 4 according the severity of
the dysfunction or failure of the organ.*> APACHE score
was originally developed in 1981 and later modified in
1985 is now most widely used severity of illness score.
APACHE Il is the newer version which has 12
physiological variables. Since C reactive protein and Sr.
albumin also cover one aspect of the inflammation in the
body, predicting their role in the outcome of patients on
mechanical ventilation monitored on SOFA score and
APACHE 1 score is an important aspect.Hence, the present
study was conductedto study outcome of patients with
acute respiratory failure on mechanical ventilation
monitored on SOFA and APACHE Il score.

MATERIALS AND METHODS:

The present study is a prospective observational clinical
study. It was conducted at Dr. D.Y. Patil Hospital and
Research Centre, Kolhapur, Maharashtra, India. The study
duration was from September 2016 to August 2018. Total
50 patients admitted in ICU of Dr. D.Y. Patil Hospital
during study period and whoever put on ventilator was
taken as subjects. Informed written consent was taken.
Approval from institutional ethical committee was taken.

Inclusion criteria:
e All patients of ICU on mechanical ventilation due
to acute respiratory failure.
e Patients age > 18 years.

Exclusion criteria:

. Patients on mechanical ventilation with
e Chronic Kidney Disease
e Decompensated liver disease

Table 1: Demographic characteristics of study subjects

e Cardiac disease
e Admission transferred in from another ICU

Procedure include three parts i.e., brief history, physical
examination and collected lab values of patients on first
day which ventilator support was given.

Lab values analyzed were

CBC

Hematocrit

ABG analysis

Sr. bilirubin

Sr. creatinine

Sr. albumin

Sr. C-reactive protein

Sr. sodium

Sr. potassium

APACHE 1l SCORE and SOFA score was calculated at
day one of ICU admission from the data collected above.

VVVVVYVYVVY

Statistical analysis

Data was compiled and tabulated by MS Excel spread sheet
(2013). Software SPSS version 20 was used to analyze
data. Chi square test and Fishers exact test was used to
know the significant association. ROC curve was drawn to
find the cut off for various continuous variables. Data were
presented in the form of tables, figures and graph wherever
necessary. For all practical purposes p value less than 0.05
was considered as statistically significant.

RESULTS:

Table 1 shows demographic characteristics of study
subjects. Out of total 50 patients 80% were males & 20%
females. At end of follow up period 30% patients survived.
Proportion of non-survivors was significantly more than of
survivors (p<0.01). Mean age of patients was 53.58 years.
Table 2 shows mean SOFA & APACHE Il scores in study
subjects. Mean SOFA & APACHE 11 scores in all patients
were 7.80 & 12.76 [Fig 1]. Table 3 shows that maximum
mean SOFA score observed in age-group of 31-40,
followed by age-group 51-60 and age-group 71-80.
Maximum mean APACHE Il score was observed in age-
group of 71-80 followed by age-group 51-60 and 61-70. It
observed that APACHE Il score increases with increase in
age [Fig 2].

Males 40 (80%)
Females 10 (20%)

Mean age in years 53.58 + 16.78
Survived 15 (30%)
Died 35 (70%)
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Table 2: Mean SOFA & APACHE Il scores in study subjects

Score Mean SD
SOFA 7.80 3.30
APACHE I 12.76 7.39

Figure 1: Mean SOFA & APACHE II scores
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Table 3: Mean SOFA & APACHE Il score according to age

APACHEN

Age group SOFA score APACHE 11 score
21-30 7.75 £3.65 9.37 + 6.58
31-40 10.66 + 1.65 9.66 + 2.88
41-50 6 +3.96 8.44 + 8.61
51-60 9.14 + 3.38 16 +8.90
61-70 7.25+2.88 14.12 + 6.05
71-80 8.85+ 2.54 17.14 +5.92

Figure 2: Mean SOFA & APACHE I1 scores according to age
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DISCUSSION:

The present study was a prospective observational study
carried out in a Dr. D. Y. Patil Hospital from September
2016 to August 2018. A total of 50 patients were included
in the study according to given inclusion & exclusion
criteria. All the patients admitted in ICU of Dr. D. Y. Patil
Hospital and whoever put on ventilator were taken as
subjects. In present study out of total 50 patients 80% were
males & 20% females. At end of follow up period 30%
were survived. Proportion of non-survivors was
significantly more than of survivors (p<0.01). Mean age of
patients was 53.58 years. Maximum study subjects were
present in 61-70 age group i.e. 32%. This is followed by
18% & 16% in 41-50 & 21-30 age group respectively.
Death rate was maximum in 71-80 age group i.e. 85.71%.
This was followed by 61-70 age-group (75%), 51-60 age-
group (71.42%). This shows that as age increases death rate
increases. Death rate was unexpectedly least in age-group
41-50 (55.55). Death rate was more in females (80%) as
compared to males (67.5%). This difference in death rate
was not statistically significant. Jacob C. Jentzer (2009)™ in
their study included 9961 patients, with a mean age of 67.5
+ 15.2 vyears; all-cause hospital mortality was 9.0%.
Somnath S. Kumar (2014)*found 45% mortality in their
study while in our study it was 70%. Aakash Teja
Durbesula (2017)* in their study included 50 cases,
females (52%) were slightly more than the male patients
and the most common age group was 31-50 years. In our
study maximum study subjects were present in 61-70 age
group i.e. 32%. Remyasri Nair (2016)° found no
significant association between age & survival status. Aditi
Jain (2016) " conducted study in ClI patients in ICU in
which mortality rate was 39%. Abdelbaset Saleh (2015)*in
their study observed survival rate which was 47.7%.
Survivors were younger than non survivors (41.4 + 15.4
versus 54.1 + 16.9 years, respectively; p=0.002).

In present study mean SOFA & APACHE Il scores in all
patients were 7.80 & 12.76. Maximum mean SOFA score
observed in age-group of 31-40, followed by age-group 51-
60 and age-group 71-80. Mean SOFA & APACHE II score
was more in expired as compared to survived patients &
this difference was statistically significant (p<0.01). In the
current study SOFA score has very strong association in
predicting the mortality from mechanical ventilator (p
value<0.01, AUC=0.7638). It has a sensitivity of 74.29%
and specificity of 86.67%. The SOFA score > 8 is derived
as a cut off value for prediction of mortality. Death rate in
study subjects having SOFA score > 8 (92.85%) was
significantly more than of study subjects having score < 8
(40.90%). Kuo-Chin Kao (2009)* conducted study and in
their multivariate logistic regression analysis identified
SOFA score (OR 1.127, 95% CI 1.054-1.206, p < 0.001)
was independently associated with hospital mortality. Jacob
C. Jentzer (2009)% conducted study and found that day 1
SOFA score predicted hospital mortality, with an area
under the receiver-operator characteristic curve value of

0.83. Patients with an increasing SOFA score from day 1
and day 2 had higher mortality. Patients with day 1ESOFA
score <2 were at low risk of mortality. Increasing tertiles of
day 1 SOFA score predicted higher long-term mortality
(P<0.001 by log-rank test). Afshan Shabir (2017)% in their
study found that significantly higher mean SOFA score of
5.50 £ 1.89 in survivors and 11.67 + 2.87 in non-survivors.
They also observed that initial SOFA score had a strong
statistical correlation with mortality (P value <0.05) in
patients admitted with sepsis, COPD, CAP & cardiac
causes. Wael Elabbassi (2017)%in their univariate analysis
showed that SOFA score more than 18 was associated with
increased 30 day mortality. Aakash TejaDurbesula
(2017)(72) in there study found that factors associated with
poor outcome and high mortality was high SOFA scores (P
value 0.001). Remyasri Nair (2016)* found that initial
SOFA score were found to be statistically significant as
mortality predictors. Aditi Jain (2016)*" conducted study in
Cl patients in ICU and found that the maximum SOFA
score in survivors (3.92 + 2.17) was significantly lower
than non survivors (8.9 £ 3.45). The initial SOFA score had
a strong statistical correlation with mortality. Duration of
the stay did not correlate with the survival (P = 0.461).

Kun Xiao (2015)* in their study found that SOFA score
was€significantly lower than those of the non-survivors
(P<0.001). The sensitivity (0.902) and the AUC (0.890) of
the SOFA score at a cut-off point of 7.5 was remarkably
higher than those of the other scoring models. Abdelbaset
Saleh (2015)* observed that SOFA score & Multiple
Organ Dysfunction score was significantly lower for
survivors than for non survivors in their study. Charan Bale
(2013)** in their study SOFA score at admission to ICU was
calculated. In the group of patients in whom SOFA was <7
at admission, there were 44% survivors. In patients who
had SOFA score between 8 and 15, there were 70% non-
survivors. Mean SOFA score of the patients who did not
survive, was 6.62 and the mean score of those who
survived was 4.5 (t-test = 1.69, P = 0.0989. Mona Mansour
(2013)* found mean admission SOFA score was higher in
non survivors compared with survivors in their study. The
cutoffs obtained by the receiver operating characteristic
curve was 7.5 for SOFA. Alvaro Sanabria (2013)%
conducted study on prediction of prolonged mechanical
ventilation in ICU patients and found that SOFA score was
slightly more in not extubated group as compared to
extubated group. OzkanDevran (2012)% in their study of
sepsis due to nosocomial infection found that higher SOFA
scores on 3rd day, was found to be risk factors for
mortality.

In the current study APACHE Il score has very strong
association in predicting the mortality from mechanical
ventilator (p value<0.01, AUC=0.7162). It has a sensitivity
of 68.57% and specificity of 66.67% the APACHEII score
> 10 is derived as a cut off value for prediction of mortality.
Death rate in study subjects having APACHE II score > 10
(83.75%) was significantly more than of study subjects
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having score < 10 (52.38%). Maximum mean APACHE II
score was observed in age-group of 71-80 followed by age-
group 51-60 and 61-70. It observed that APACHE Il score
increases with increase in age. Chih-Cheng Lai (2018)*
conducted study and found that APACHE Il score was
significantly more in non survivors group as compared to
survivor. Amina Godinjak (2016)* found that APACHE II
score was significantly different between survivors and
non-survivors. The APACHE Il scoring system represents a
statistically significant predictive marker of fatal outcomes
of patients (area under the curve of 0.920, Cl 0.87-0.97,
p=0.001). Cut off value for APACHE Il was 27.5, with
sensitivity of 74.5% and specificity of 93.4%. ). Anna
Rojek-Jarmuta (2016)* in their study observed that
APACHE Il was higher in non-survivors (15; IQR 10.25-
19.5) compared to survivors (11; 8.25-14) (P < 0.001). In a
bivariate analysis, APACHE Il predicted mortality with
good diagnostic accuracy (AUROC = 0.714; P = 0.007).
Abdelbaset Saleh (2015)™ in their study observed that
APACHE II was significantly lower for€survivors than for
non survivors. Xiao-Yu Zhou (2015)*! conducted study on
Cl patients in ICU and found that APACHE Il score was
significantly higher in non-survivors compared to survivors
(23.1 £ 48 vs. 16.7 £ 4.6, p < 0.001). Mona Mansour
(2013)* found admission APACHE Il was higher in non
survivors compared with survivors. The cutoffs obtained by
the receiver operating characteristic curve were 11 for
APACHE II. In our study cut off for APACHE Il was 10.
Alvaro Sanabria (2013)* conducted study on prediction of
prolonged mechanical ventilation in patients in the
intensive care unit and found that APACHE Il score was
slightly more in not extubated group as compared to
extubated group. MevlitTlre (2005) carried out study in Cl
patients and found that there were 98 (47.6%) survivors and
108 (52.4%) non-survivors.The survivors had APACHE II
scores (11 vs 16, P<0.0005).*

CONCLUSION:

From the results of present study, we conclude that SOFA
score > 8 and APACHE II score > 10 were strong
predictors of mortality in patients on mechanical ventilation
in acute respiratory failure.
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