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Abstract
This study aims to identify the association between oxygen saturation on admission and outcome in COVID
19. This study enrolled 802 adult patients admitted in a tertiary care hospital with confirmed COVID 19
between November 2020 to January 2021. Of the 802 patients, 653 (81.42%) patients were discharged and
149(18.58%) patients died. The patients were categorized into four categories-those with oxygen saturation
on admission 90-100%, 80-89%, 70-79% and less than 70% and the respective mortality rates were
6.25%,8.5%,39.66% and 83.33%. Oxygen saturation at admission and the outcome was compared with age
and gender. Statistical analysis was done by Chi-Square test and p value was calculated. This study
concludes that saturation less than 80% on admission and age more than 55 years is a predictor of in
hospital mortality and is independently associated with the outcome.
Keywords: Oxygen Saturation on admission, outcome, Chi square test.

Introduction Methods

In December 2019, Wuhan, China, became the
center of an outbreak of atypical pneumonia caused
by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)M. The cases of
coronavirus disease spread rapidly throughout
China and other countries and the outbreak was
declared a pandemic by the World Health
Organization (WHO) on March 11, 2020.

The majority of COVID 19 patients experience mild
to moderate respiratory illness " However, 20% of
patients are severe and critically ill cases who are at
risk of progressing to acute respiratory distress
syndrome (ARDS), acute respiratory failure or
multiple organ dysfunction®®!. This study aims to
identify the association between oxygen saturation
on admission and the outcome in COVID 19.

Study Design and Participants

Inclusion Criteria

This study included patients who received in patient
treatment for confirmed COVID 19 disease at a
tertiary care hospital in between November 2020
and January 2021. Confirmed COVID 19 cases
were those with a positive result on real time
reverse transcriptase polymerase chain reaction with
oropharyngeal and nasal swabs.

Exclusion Criteria

Those with the below conditions were excluded.

m Known respiratory lllness eg., Chronic
obstructive pulmonary disease/Interstitial
lung disease /Bronchial asthma/Lung
carcinoma/Pulmonary Tuberculosis
Congestive cardiac failure

(1)
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(1) Chronic kidney disease with volume
overload status
(IV)  Any noxious substance intake

The oxygen saturation at admission was measured
by pulse oximeter. Using these inclusion and
exclusion criteria, 802 patients were enrolled in the
study.

Statistical Analysis

Statistical analysis was performed using SAS,
version 9.4 (SAS Institute Inc.,). Counting data is
presented as percentages. All values were rounded
off to two decimals. The comparison of categorical
values was evaluated using the Chi-Square test. A
two-sided p-value of <0.05 was accepted for
statistical significance.

Results

Of the 802 patients treated for COVID 19, 149 (18.
58%) died due to complications of COVID 19 and
653 (81. 42%) were discharged. In the study
population, 483 (60.22%) were male and 319
(39.78%) were female. The mortality rates in males
was 19.83% and females was 16.61%. The lowest
age in the study was 25 years and the highest age
was 87 years.

The number of cases with oxygen saturation on

admission with 90-100% was 240 (29.93%), 80-89%

was 363 (45.26%),70-79% was 121 (15.09%) and
less than 70% was 78 (9.72%). The survival rates
for those with saturation between 90-100% was
93.75%, 80-89% was 91.4%, 70-79% was 60.33%
and less than 70% was 16.66%. The mortality rates
for those with oxygen saturation of 90-100% was
6.25%, 80-89% was 8.5%,70-79% was 39.66% and
less than 70% was 83.33%.

Chi square test was calculated for these rates and p
value was found to be <0.00001 and was
statistically significant. On comparing oxygen
saturation at admission and outcomes with the age
and gender, more mortality was observed in age
above 55 years while it was similar in both genders.

Table 1: Oxygen Saturation and Outcome

OXYGEN Number Discharged Died
SATURATION of cases
AT
ADMISSION
90-100% 240 225 (93.75%) 15
(29.93%) (6.25%)
80-89% 363 342 (91.4%) 21
(45.26%) (8.5%)
70-79% 121 73 (60.33%) 48
(15.09%) (39.66%)
<70% 78 13 (16.66%) 65
(9.72%) (83.33%)
100% " _—
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
90-100% 80-89% 70-79% <70%
Discharged M Died
Figure 1: Graphical representation of Oxygen

Saturation and Outcome

Discussion

This study is the first report of association of
oxygen saturation and outcome involving a large
population of hospitalized COVID 19 patients in
India. In our study it has been established that
saturation of less than 80% on admission was
associated with increase in hospital mortality.

The study is consistent with other research studies
conducted all over the world. Study in China done
by Jiang Xie et al., concludes that hypoxemia was
independently associated with in-hospital mortality
in COVID-19 and saturation levels greater than 90%
showed a higher likelihood of survival!. Fernando
et. Al. has concluded that oxygen saturation below
90% on admission is a strong predictor of in
hospital mortality in patients with COVID 19 in
Perul®.
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Table 2: Oxygen Saturation and Outcome based on age

OXYGEN 25-35 YEARS 3645 YEARS 4655 YEARS 55 YEARS
iADTMUIFSQQB'SN AT " DISCHARGED DIED DISCHARGED | DIED | DISCHARGED | DIED | DISCHARGED | DIED
90-100% 30 (100%) 0 (0%) 27(8710%) | 4(1290%) | 97(98.98%) | 1(1.02%) |  71(87.65%) | 10(12.35%)
80-89% 54(96.43%) 1(3.58%) 80(91.96%) 7(8.05%) | 163(99.39%) | 1(0.61%) |  45(78.95%) | 12(21.05%)
70-79% 20(95.24%) 1(4.76%) 18(78.06%) | 5(2L.74%) 15(62.5%) 9(37.5%) | 20(37.74%) | 33(62.26%)
<70% 4(28.57%) 10(71.43%) 2(6.45%) 20(93.55%) 3(20%) 12(80%) 4(22.20%) | 14(77.18%)
TOTAL 108 (90%) 12(10%) 127(7384%) | 45(26.16%) | 278(92.36%) | 23(7.64%) | 140(66.99%) | 69(33.01%)
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Figure 2: Graphical representation of Oxygen Saturation and Outcome based on age

Table 3: Oxygen Saturation and Outcome based on gender

OXYGEN MALES FEMALES
i’f*rT:;{,\':‘lTs'g SN DISCHARGED DIED DISCHARGED DIED
90-100% 140 (93.33%) 10 (6.67%) 85 (94.45%) 5 (5.55%)
80-89% 217 (93.13%) 16 (6.87%) 125 (96.15%) 5 (3.85%)
70-79% 42 (57.53%) 31 (42.47 %) 31 (64.58%) 17 (35.42%)
<70% 6 (22.22%) 21 (77.77%) 7 (13.73%) 44 (86.27%)
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Figure 3: Graphical representation of Oxygen Saturation and Outcome based on gender

Hypoxia and inflammation are intertwined at the
molecular, cellular, and clinical level. Clinical
events that produce acute hypoxemia enhance
various cytotoxic functions of neutrophils and can
promote hyperinflammation®. Adult respiratory
distress syndrome is one of the main complications
of COVID-19. Higher the hypoxemia, higher the
mortality in ARDS and patients become refractory
to standard critical care interventions . More
mortality was observed when the age was more than
55 years and this could be related to the function of
defence cells T and B, and to the excess production
of type 2 cytokines, which can lead to prolonged
pro-inflammatory response, potentially leading to
poor outcome!®Thus, early identification and timely
treatment of critical cases are crucial for decreasing
the number of deaths and increasing survival.

The main limitation of the study is that the day of
swab positivity and day of illness on admission was
different for each one and could not be matched.
Those who were admitted would belong to
moderate and severe disease so the exact mortality
rates would be lower. Moreover, the results were
obtained from a single center.

Conclusion

In conclusion, lower the oxygen saturation (Spo2
less than 80%) on admission and age more than 55
years was associated with higher in-patient
mortality. Early identification of hypoxemia must
be done and timely access to care has to be given
which can help prevent the complications of
persistent hypoxemia. A marginal fall in oxygen
saturation from resting level should be taken as an
alarming sign especially when associated with
symptoms of fever more than 5 days, dry cough and
breathlessness on exertion even when oxygen
saturation is more than 94% on admission. Hence
by we can prevent rapid desaturation and its related
complications. Thus, oxygen saturation can be a
reliable predictor for in-hospital mortality and can
be effectively used to triage the patients as well as
to modify their treatment protocols.
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