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Background: In Coronavirus disease 2019 (COVID-19), some patients have low oxygen saturation without any dyspnea. This has
been termed “happy hypoxia.” No worldwide prevalence survey of this phenomenon has been conducted. This review aimed to
summarize information on the prevalence, risk factors, and outcomes of patients with happy hypoxia to improve their management.
Methods: We conducted a systematic search of electronic databases for all studies published up to April 30, 2022. We included high-quality
studies using the Newcastle-Ottawa Scale (NOS) tool for qualitative assessment of searches. The prevalence of happy hypoxia, as well as the
mortality rate of patients with happy hypoxia, were estimated by pooled analysis and heterogeneity by I>.

Results: Of the 25,086 COVID-19 patients from the 7 studies, the prevalence of happy hypoxia ranged from 4.8 to 65%. The pooled
prevalence was 6%. Happy hypoxia was associated with age > 65 years, male sex, body mass index (BMI)> 25 kg/m2, smoking, chronic
obstructive pulmonary disease, diabetes mellitus, high respiratory rate, and high d-dimer. Mortality ranged from 01 to 45.4%. The pooled
mortality was 2%. In 2 studies, patients with dyspnea were admitted to intensive care more often than those with happy hypoxia. One
study reported that the length of stay in intensive care did not differ between patients with dyspnea and those with happy hypoxia at
admission. One study reported the need for extracorporeal membrane oxygenation (ECMO) in patients with happy hypoxia.
Conclusion: The pooled prevalence and mortality of patients with happy hypoxia were not very high. Happy hypoxia was associated
with advanced age and comorbidities. Some patients were admitted to the intensive care unit, although fewer than dyspneic patients.
Its early detection and management should improve the prognosis.
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Introduction

Coronavirus Disease 2019 (COVID-19) is a contagious disease that first appeared in Wuhan, China in late
December 2019. It is caused by the virus called severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2),
a highly transmissible virus.'*? The disease has spread all over the world, considered a pandemic by the WHO since
March 11, 2020.% As of August 30, 2022, the world has 599,071,265 confirmed cases and 6,467,023 deaths.* The clinical
forms can be asymptomatic, mild, moderate, severe, and critical.” Although pulmonary manifestations are common, the
disease can affect several organs of the body.

The main symptoms of Coronavirus disease 2019 (COVID-19) are fever, cough, and dyspnea.’” Some patients present
with dyspnea in the setting of severe respiratory distress with a drop in oxygen saturation or oxygen partial pressure.®
Despite the absence of dyspnea, some patients with COVID-19 may have a markedly reduced oxygen saturation as
measured by pulse oximetry. This phenomenon is referred to as “silent hypoxia or happy hypoxia”.” Each time there has
been a major wave of COVID-19, medical facilities have been overwhelmed, resulting in a rapid increase in the number
of patients receiving home treatment. As a result, several deaths were recorded among patients treated at home, which
became a social problem. Happy hypoxia has been one of the causes of death in COVID-19 patients receiving home care,
as the absence of respiratory difficulty despite the presence of hypoxemia delays the seeking of medical care.'”
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The prevalence of COVID-19 patients with happy hypoxia was variable depending on the definitions of happy
hypoxia used, the age of the patients, comorbidities, and the regions where the studies were conducted.'’ The prevalence
ranged from 31.9 to 65% in Europe'"'* and from 4.8 to 21. 5% in Asia.'®'*"'* The prevalence was 4.8 in one American
country'® and 6% in one African country.'® A systematic review would be beneficial in aggregating these disparities in
prevalence. In addition, some studies have shown that patients with both COVID-19 and happy hypoxia are known to
have poor outcomes.'""'® Therefore, hypoxemia in patients with COVID-19 without dyspnea should be identified and
monitored carefully.

It is important to identify risk factors for hypoxemia in patients with COVID-19 without dyspnea. No worldwide
prevalence survey of this phenomenon has been conducted. This review aimed to summarize information on the
prevalence, risk factors, and outcomes of patients with happy hypoxia in order to improve their management.

Methods

Search Strategy and Study Selection

Relevant studies will be identified through a search of MEDLINE, Europe PMC, and the Cochrane Library. The following
will be the primary search terms in MEDLINE: ((“COVID-19” [Title/Abstract]) OR (“SARS-CoV-2” [Title/Abstract]) OR
“coronavirus” [Title/Abstract]), which will be cross-referenced to the terms (“happy hypoxia” [Title/Abstract]) OR (“silent
hypoxia” [Title/Abstract]) The search will be in the English language. The search period runs from December 1st, 2019 to
April 1Ist, 2022. The site preprints.org will search for preprints using the terms “COVID-19” or “Coronavirus.” Official
reports from medical societies, governmental institutes, and registries will also be manually searched and included if they
match the inclusion criteria. The protocol was recorded on PROSPERO CRD42022293727.

Inclusion Criteria
Design
All observational studies report the prevalence, risk factors, and outcomes of happy hypoxia in COVID-19.
Study setting
Worldwide.
Population
All hospitalized patients infected with COVID-19
Publication status
All published and unpublished articles.
Language
Only studies reported using the English language.
Publication date
Published from the December 1st, 2019 to April 30, 2022

Exclusion Criteria
Patients who had received oxygen prior to hospitalization.

Data Extraction

Two independent investigators assessed the results of the initial search for the title and abstract relevancy. The whole text
was checked to see if it met the eligibility criteria. Duplicate articles, reviews, editorials, case reports, family studies, and
publications that exclusively report on pediatric cases will be eliminated. Clinical studies that did not explicitly state
death as a possible outcome will be ruled out. Furthermore, if a single author published two or more studies on the same
patient sample, only the highest-quality publication was considered. Authors, year of publication, nation, study design,
study location (number of study sites), sample size, age, sex, outcome, the definition of happy hypoxia, and proportion of
happy hypoxia will be all included on data extraction forms. Two investigators (researchers with a master’s degree in
medicine or the humanities and clinical research experience) independently obtained this information. A third
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investigator double-checked the list of papers and data to make sure there were no duplicates and to rule out any
inconsistencies.

Risk of Bias (Quality) Assessment

The Newcastle—Ottawa Scale (NOS) was used to evaluate the quality of the included retrospective cohort studies based
on three primary components: study patient selection which is worth up to 4 points, and adjustment for potential
confounding variables which are worth up to 2 points, and outcome measurement which is worth up to 3 points.'” Each
study can receive a maximum of nine points based on this scale. Articles with a NOS score of 5 were deemed high-
quality publications in this study. The quality assessment was conducted by two reviewers. Disagreements were handled
by discussion among reviewers, with the assistance of a third party if necessary to reach a consensus.

Statistical Analysis and Data Synthesis

We will extract the authors, year of publication, nation, study design, study location (number of study sites), sample size,
age, sex, the definition of happy hypoxia and proportion of happy hypoxia, gender (male/female), patient comorbidities,
and outcome. We performed a meta-analysis of proportions (and 95% CI) for the prevalence of COVID-19 patients with
happy hypoxia. The statistical heterogeneity among the included studies will be measured by the Cochran’s Q with the
p-value, and the extent of heterogeneity attributable to heterogeneity will be measured by the I” statistic. The descriptive
analyses will be performed using Stata version 14.

Results

Search Results and Study Selection

Through electronic database searches and registries, a total of 70 records were collected, with 25 records being
eliminated before screening owing to duplication. Then, out of the 45 articles found, 20 were eliminated due to irrelevant
titles, abstracts, or texts. A total of 25 papers were chosen for the full-text review, with 18 being deleted due to the lack of
a result of interest, repeat data, or insufficient sample size. Finally, the research looked at seven studies (Figure 1).

Quality Assessment
The methodological quality was high and the risk of bias was low, with a median Newcastle-Ottawa scale score of 77%
(extreme values 77-88%). The detailed quality assessment of all included studies can be found in Appendix A.

[ Identification of studies via databases and registers J

Records removed before
screening:

Records identified from*: .
Databases (n = 61) | Duplicate (rr?c:ozrnsis) removed

Registers (n =9)

Records screened (n =20)

Records excluded
‘ (n=45)

Reports not retrieved

Reports sought for retrieval (n=0)
(n=25)
I

Reports excluded: 18

Reason 1 no outcome of interest
(n=8)

Reason 2 repeat data(n =3 )
Reason 3 insufficient sample size
(n=4)

Commentary or editorial(n=3 )

Reports assessed for eligibility
(n=25)

Studies included in review
(n=7)

Included [ Scresning ’ [IdentificationJ

Figure | Prisma Flow chart of study selection.
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Study Characteristics

10-16

In total, 7 studies were included in the review. The time period for the studies was 2020-2021. All studies were

published between 2020 and 2021. The studies had sample sizes ranging from 141 to 21,544. One study was conducted

112 three studies in Asia (Japan, India, and Saudi

in Africa (DRC);”’ two studies in Europe, France, and Italy,
Arabia);'*'>!* and one study in the Americas (Mexico).'> In addition, only one study was prospective,'> and the rest
were retrospective cohorts. Six studies took place in a single hospital, while one study in Japan involved Japanese
national registries.'” Two studies defined happy hypoxia with an oxygen saturation threshold < 90%, two studies with
a threshold < 94%, one study with a threshold< 95% also combining Pa O2 and PCO2, one study used the saturation

threshold < 80%, one used the PaO2/Fi02 ratio < 300 mm Hg (Table 1)

Prevalence

All studies reported the prevalence of happy hypoxia (Table 2). The prevalence varied from 4.8 to 65% for all definitions.
In a 2020 study, Brouqui et al used an oxygen saturation of 93% as a definition. et al reported in the 2nd largest cohort
a very high prevalence of 65% of happy hypoxia situations (Table 2). The pooled prevalence of the 7 studies is 6%
(Figure 2).

Risk Factors

Brouqui et al'' discovered risk factors for poor clinical outcomes during follow-up (death/transfer to ICU) in patients
without dyspnea. Hypoxemia/hypocapnia syndrome (yellow dots) was clustered with death/ICU, elevated NEWS
score, age, male, and elevated D-dimers. Hypoxia/hypocapnia was linked to aging, maleness, and chronic heart
disease but not to type 2 diabetes. Death/ICU was strongly associated with hypoxemia/hypocapnia syndrome (OR
95% CI: 4.37; 2.12-9.03) (p= 0.0001), as were elevated D-dimers > 2.5 mg/l (OR 95% CI: 6.26; 1.99-19.75) (p =
0.002). Sirohiya et al'* found that multivariable logistic regression models were fitted to calculate the odds of death
with silent hypoxia as the explanatory variable and other clinical, laboratory, and treatment parameters as covariates.
We found that though these models showed a higher odds of death among patients with silent hypoxia, none of them
were statistically significant. Akiyama et al'® found that hypoxemia without dyspnea was associated with age > 65
years (95% CI: 2.920-4.350, p < 0.001), male sex (95% CI: 1.070-1.600, p = 0.0087), BMI > 25 kg/m2 (95% CI:

Table | Study Characteristics of COVID-19 Patients with Happy Hypoxia

First Country | Study Sample | Year | Happy Hypoxia Study Study Study Period
Author Design Size Definition Location | Center
Bepouka'® DRC Retrospective 141 | 2021 | SpO, < 90%, without DRC Single-center 2020
cohort dyspnea
Alhusain'? Saudi Retrospective 195 | 2021 | SpO, < 90% without Saudi Single-center
Arabia cohort dyspnea Arabia
Brouqui'' France Retrospective 1712 | 2020 | SpO, < 95%, France Single-center 2020
cohort Pa O, < 80 mmHg and
PCO, <35 mmHg without
dyspnea,
Sirohiya'* India Retrospective 811 | 2021 | SpO, < 94% India Single-center 2021
cohort
Busana'? Italy Retrospective 213 | 2021 | PaO,/Fi0, < 300 mm Hg, Italia Single-center
cohort without dyspnea
Akiyama'® Japan Retrospective 21,544 | 2021 | SpO,= 93%, without Japan Nationwide January 1, 2020,
cohort dyspnea Japanese and March 31,
registration 2021
Garcia- Mexique Prospective 470 | 2021 | SpO,= 80%, without Mexico | Single-center 2020
Grimshaw'® cohort study dyspnea

Abbreviations: spO2, oxygen saturation; PaO2/FiO2, the ratio of arterial oxygen partial pressure to fractional inspired oxygen.
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Table 2 Prevalence of Happy Hypoxia in COVID-19

First Author | Study Happy Hypoxia Definition Subjects Subjects with Happy | Prevalence
Location N Hypoxia

Bepouka'® DRC SpO2 < 90%, without dyspnea 141 9 6.4

Alhusain'? Saudi Arabia | SpO2 < 90% without dyspnea 195 25 13

Brougqui'' France SpO2 < 95%, 1712 1107 65

Pa O2 < 80 mmHg and PCO2 <35 mmHg without dyspnea,

Sirohiya P'* India SpO2 < 94% 8ll 174 215

Busana'? Italy PaO2/Fi02 < 300 mm Hg, without 213 68 31.9
dyspnea

Akiyama Y'° | Japan SpO2< 93%, without dyspnea 21,544 1035 48

Garcia- Mexico SpO2< 80%, without dyspnea 470 23 4.8

Grimshaw'®

Abbreviations: spO2, oxygen saturation; PaO2/FiO2, the ratio of arterial oxygen partial pressure to fractional inspired oxygen.

1.160-1.500, p = 0.036), chronic obstructive pulmonary disease (COPD) (95% CI: 1.300-3.100, p = 0.002), other
chronic lung disease (95% CI: 1.060-3.400, p = 0.031), and diabetes mellitus (CI: 1.240-1.850, p < 0.001). The
hypoxemia without dyspnea group had a greater median respiratory rate (RR) than the control group (31/min vs 18/
min, p=0.001).

Mortality

All studies revealed mortality rates among patients with happy hypoxia. Mortality ranged from 1 to 45.4%. The study
with a mortality of 45.4% used SpO2 < 94% as a criterion (Table 3). The pooled mortality rate of the studies was 2%
(Figure 3).

Other Outcomes of Patients with Happy Hypoxia
Five studies reported other outcomes.'®'**'> Four studies reported admission to ICU.''"'*!> According to studies by
Alhusain et al, patients with dyspnea were admitted to ICU more frequently than those with happy hypoxia (107 (64%)

authors ES (95% CI) Weight
DRC '
Bepouka et al. (16) —— 0.06 (0.03, 0.12) 0.47
'
Saudi Arabia L
Alhusain et al. (13) . 0.13 (0.09, 0.18) 0.35
i
France i
Brouqui et al. (11) . —e— 0.65 (0.62, 0.67) 1.50

India

Sirohiya P et al. (14) —— 0.21(0.19, 0.24) 0.97
Italy E
Busana et al. (12) i —_— 0.32 (0.26, 0.38) 0.20
Japan !
Akiyama et al. (10) . 0.05 (0.05, 0.05) 94.49
Mexico :
Garcia-Grimshaw (15) -~ 0.05 (0.03, 0.07) 2.03
Heterogeneity between groups: p = 0.00
Overall ("2=0.00%, p =) : 0.06 (0.06, 0.06) 100.00
: T
:
Figure 2 Pooled Prevalence of happy hypoxia in COVID-19 patients.
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Table 3 Mortality of Patients with Happy Hypoxia

First Author Subjects with Happy Hypoxia Died Mortality Rate
Bepouka'® 9 4 44
Alhusain'3 25 2 8
Brouqui'' 1107 I I
Sirohiya P'* 174 79 454
Busana'? 68 37 17.6
Akiyama Y'° 1035 88 85
Garcia-Grimshaw'® 23 7 304

versus 9 (36%), p = 0.007); and Brouqui et al (31(5.1%) versus 16 (1.4%), p=0.001). For the other 3 studies, the
difference was not significant.”® Alhusain et al'® reported that the length of stay in the ICU did not differ between
dyspnea and happy hypoxia on admission. Patients with dyspnea had a longer length of stay, though the difference was
not statistically significant (2 (22%) vs 37 (35%), p=0.783). One study reported the need for ECMO.'"” ECMO was used
more frequently in patients with happy hypoxia in Japan, 57 (5.1%) vs 221 (1%) (Akiyama et al). (Table 4).

Discussion
To our knowledge, this was the first large-scale systematic review on the prevalence and outcome of COVID-19 patients
with happy hypoxia. This is an understudied topic, with only eight studies specifically reporting the prevalence, risk
factors, and outcome of COVID-19 patients with happy hypoxia. Of these, by far the largest cohort was from Japan.
The prevalence of happy hypoxia depends on the definition of happy hypoxia used. Considering all the definitions used,
the prevalence of happy hypoxia ranged from 4.8% to 65%. The pooled prevalence was 6%. The highest prevalence of 65%
was reported in the study in France, where oxygen saturation of less than 95% was considered in the definition of happy
hypoxia. In the same study, in the subset of patients with at least one blood gas analysis (n = 161) who did not have dyspnea
on admission, 28.1% had hypoxemia/hypocapnia syndrome, defining asymptomatic hypoxia.'" This value is still higher
than the pooled prevalence in this systematic review. There were 2 studies reporting a low prevalence of 4.8%.'%'> One of
these studies from Japan had happy definitions of hypoxia with a value of less than 94% while the other study from Mexico
had a threshold of less than 80%, which could also explain the low prevalence. Compared with the results of a recent
systematic review and meta-analysis on hypoxia in children infected with COVID-19 in low and moderate resource
settings, considering the definition of hypoxia with saturation below 90%, the pooled prevalence was 31%.'® When

Authors ES (95% CI) Weight
DRC :

Bepouka et al (16) : 0.44 (0.19, 0.73) 0.03
Saudi Arabia .

Alhusain et al (13) —_— 0.08 (0.02, 0.25) 0.27
France

Brouqui et al (11) - 0.01 (0.01, 0.02) 88.36
India L

Sirohiya et al (14) ! —_— 0.45 (0.38, 0.53) 0.55
Italy !

Busana et al (12) ' —_— 0.54 (0.43, 0.66) 022
Japan

Akiyama et al (10) —— 0.09 (0.07, 0.10) 10.49

Mexico '
Garcia-Grimshow et al (15) ' —_— 0.30 (0.16, 0.51) 0.09

Heterogeneity between groups: p = 0.000
Overall ("2 = 0.00%. p = .) 0.02 (0.02, 0.03) 100.00

Figure 3 Pooled mortality rate of patients with happy hypoxia.
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Table 4 Other Outcomes of Patients with Happy Hypoxia

First Author Outcome Happy Hypoxia Dyspnea p-Value
Alhusain'? N=25 N=170
ICU admission 9(36%) 107(64) 0.007
Intubation 3(12) 63(37) 0.013
ICU length of the day
<4 2(22) 16(15) 0.783
4-7 3(33) 25(23)
8-13 2(22) 29(27)
>14 2(22) 37(35)
Brougqui'' N=1107 N=605
Transfert to ICU 16(1.4) 31(5.1) <0.001
Transfert to ICU and /or death 23(2.1) 44(7.3) <0.001
Busana'? Transfert
To the ICU 26.50% 38.60% 0.082
Akiyama'®
No oxygen therapy 284(27.4) 16,737(81.6) NA
Oxygen therapy 751(72.6) 3767(18.4)
ECMO 57(5.1) 221(1)
Study Outcome Happy hypoxia Dyspnea P-value
Garcia-Grimshaw'® N=23 N=447
Invasive mechanical ventilation n (%) 6(26.1) 166(37.1) 0.376
Days of in-hospital stay, median (IQR) 7(4-13) 7(2-15) 0.86

Abbreviations: ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; IQR, interquartile range; NA, not applicable.

compared to patients with hypoxia and dyspnea who were intubated, the prevalence of patients with hypoxia who were
intubated was 28% (95% CI 20%-38%, I 2 = 63%). with a mortality rate of 14% (95% CI 7.4-24.4%) among these
patients."”

Early intubation in COVID-19 has not shown many benefits. The literature does not find significant differences in
mortality between the early intubation group and never intubated patients.*

Akiyama et al found that hypoxemia without dyspnea was associated with age > 65 years, male sex, BMI > 25 kg/m2,
smoking history, chronic obstructive pulmonary disease (COPD), another chronic lung disease, and diabetes mellitus.'’
These same factors are associated with severe forms and mortality related to COVID-19. Patients with COVID-19 with
any of these characteristics may have hypoxemia and remain non-dyspneic. Thus, close monitoring of these patients is
necessary. Specifically, they should be provided with transcutaneous oximeters so that they can monitor their own SpO2
regularly. Brouqui et al also found that patients with happy hypoxemia were elderly and chronically ill. Diabetic patients
were 1.8 times more likely to have poor respiratory perception than non-diabetic controls and therefore had the lowest
scores.' It is well recognized that chronic conditions like diabetes and aging can desensitize the respiratory center, which
can lead to happy hypoxia.?!

The hypoxemia without dyspnea group had a greater median respiratory rate (RR) than the control group (31/min vs
18/min, p= 0.001). This finding implies that tachypnoea is an important indicator of hypoxemia, even in the absence of
dyspnea. Furthermore, RR is an indicator of severe dysfunction in many-body systems, not just the respiratory system.**
It is therefore important that COVID-19 patients and their families know how to predict hypoxemia, even without
transcutaneous oximetry, to ensure prompt medical management before the disease becomes severe.'” Brouqui et al
found that factors associated with poor clinical outcomes during follow-up (death/transfer to ICU) among patients
without dyspnea Hypoxemia/hypocapnia syndrome were clustered with death/ICU, elevated NEWS score, age, male, and
elevated D-dimers.'' Hypoxemia and elevated D-dimers strongly suggest that the resulting lung damage is due in part to
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arterial microemboli and might explain the severity of clinical presentation and the subsequent death. These findings
reinforce the recommendation to apply thrombosis prophylaxis in these patients.”

Anticoagulants are crucial for treating microvascular and microvascular thrombosis and inflammation in COVID-19
patients.”*2° They also prevent the development of DIC,?” and they help to reduce mortality.®** The 28-day mortality
was consistently lower in those who got anticoagulation compared to those who did not use.**!

All studies showed mortality rates among patients with happy hypoxia. Mortality ranged from 1 to 45.4%. The study
with a mortality of 45.4% used SpO2 < 94% as a criterion. The pooled mortality of the studies was 2%. A high mortality of
45.4% was found in the Sirohoya study in India.'* Similarly, a study in the UK reported room air oxygen saturation as
a significant predictor of patient outcome and mortality.** This is also confirmed by a Peruvian study reporting that oxygen
saturation below 90% on admission was a significant predictor of in-hospital mortality in patients with COVID-19.%
Another study concluded that low oxygen levels on admission were strongly associated with more critical illness and
mortality.** The mortality rate for COVID-19 patients with severe disease can reach 61%.*>*° The primary factor is
progressive hypoxia, which damages multiple associated organs, including the lungs.” The use of standard mechanical
ventilation in COVID-19 patients can result in mortality of up to 86%, in contrast to usual ARDS.*”° Before the advanced
stage of COVID-19, when edema and shunt develop, High flow nasal oxygen (HFNO) should be taken into account as
a superior option for early oxygen therapy. Supraglottic jet oxygenation and ventilation (SJOV) is an option, but more
research is required to substantiate it.*’

Four studies reported admission to the ICU.""'*'> According to studies by Alhusain et al (107 (64%) versus 9 (36%),
p = 0.007) and Brouqui et al (31(5.1%) versus 16 (1.4%), p=0.001),'""'* patients with dyspnea were admitted to ICU
more frequently than those with happy hypoxia. For the other 3 studies, the difference was not significant. According to
Alhusain et al, the length of stay in the intensive care unit did not differ between dyspnea and happy hypoxia on
admission. Patients with dyspnea had a longer length of stay, though the difference was not statistically significant (2
(22%) versus 37 (35%), p= 0.783). Two studies reported the need for ECMO.*” In Japan, ECMO was used more often in
patients with happy hypoxia. 57(5.1) vs 221(1).'° The use of ECMO in severe COVID-19 patients seems to be the same
as it is in ARDS patients that are not COVID-19.

The length of ECMO seems to be longer than in non-COVID-19 ARDS, and older age is a determinant in death.*'

This lack of breathlessness deserves medical attention and should not be taken as a good sign of well-being. We
suggest that for these patients with “mild clinical presentation”, it is particularly important to routinely achieve oxygen
saturation by full pulse oximetry with blood gas analysis, if necessary, to allow early diagnosis of asymptomatic hypoxia
and more appropriate management to reduce the poor outcome."'

Limitations

Our systematic review had several limitations. First, we only included studies written in English. Secondly, another
limitation in assessing prevalence is that the definition of happy hypoxia was inconsistent as there is not yet
a standardized and validated definition. Some studies used different values of saturation, others used either PaO2 or
the PaO2/FiO2 ratio. Finally, because the articles included are limited to a few nations, the global figure may not be
accurate.

Conclusions

The pooled prevalence and mortality of patients with happy hypoxia were not very high. Happy hypoxia was associated
with advanced age and comorbidities. Some patients were admitted to the intensive care unit, although fewer than
dyspneic patients. Its early detection and management should improve the prognosis.

Abbreviations

COVID-19, Coronavirus Disease 1; ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; COPD,
chronic obstructive pulmonary disease; NEWS, National Early Warning Score; BMI, body mass index; NOS, Newcastle—
Ottawa Scale; CI, confidence interval; OR, odds ratio.
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