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Abstract

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
pandemic has affected nearly 3.4 million people worldwide. People with
comorbidities like chronic obstructive pulmonary disease, diabetes,
hypertension, and coronary artery disease are at high risk of suffering from the
most severe form of the disease. Various studies around the world have
reported Obesity as one of the most common comorbidities associated with a
high mortality rate. Noninvasive ventilation like continuous positive airway
pressure (CPAP) and bi-level positive airway pressure (BPAP) help in the
perioperative management of these patients under normal circumstances but
during COVID -19 pandemic they should be used with caution considering
their aerosol generation potential. In this article, we will review the effect of
morbid obesity and obstructive sleep apnea on perioperative outcomes and
measures need to be taken that will benefit both patients as well as a healthcare
provider.
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Introduction

Currently, Covid-19 has been officially declared as a
pandemic by the WHO (1). Now it has spread to more
than 185 countries with 36 million confirmed cases and
1 million death (2). It has placed us in sustained
demand for healthcare infrastructure and essential
community resources. Such demands have led to the
development of a situation where we need to
judiciously allocate our healthcare resources,
equipment, and manpower for a better outcome. This
pandemic has created a dual problem concerning
perioperative care. First, a lot of uncertainty has arisen
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regarding the management of patients who are at
increased risk for perioperative morbidity and
mortality and second is the protection of our frontline
health care personnel.

COVID-19 and obstructive sleep apnea (OSA)

Zhou, et al, in their study concluded that hypertension,
pulmonary disease, diabetes mellitus, cardiovascular
disease, and advanced age are the main risk factor for
mortality in COVID-19. (3) Pazarly, et al, observed that
the common risk factor for mortality due to COVID-19
was also the risk factor for the development of the
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OSA. (4) Guan WJ et al in his study of 1099 patients
with laboratory-confirmed Covid-19 from 552
hospitals from china found that all those patients who
were admitted to intensive care unit mechanically
ventilated or died had higher rates of comorbidities like
chronic obstructive pulmonary disease (COPD),
diabetes, hypertension, and coronary artery disease (5).
Arentz, et al, showed that OSA was present in 28% of
the 21 patients who were admitted to their intensive
care with COVID-19. (6) Memsoudis et al.
demonstrated that out of sixty patients admitted to
ICU, 8.3 % had OSA while among the non-ICU
patients, 6.3 % were suffering from OSA. (7) Data
from the COVID-19 outbreak in Italy showed a similar
pattern with male gender, morbid obesity, and age over
60 had higher mortality. (8) It is interesting to note that
the above demographics have a high probability of
being associated with coexisting OSA.

The pathophysiological ~manifestation of
longstanding obstructive sleep apnea with recurrent
intermittent hypoxemia has been linked with a higher
incidence of cardiac arrhythmia and sudden cardiac
death (9-11 ). This existing low-grade inflammatory
state may aggravate the inflammation associated with
COVID -19 leading to the development of sepsis and
Acute Respiratory Distress Syndrome (ARDS).
Morbid obesity causes significant changes in
respiratory mechanics. It is associated with a reduction
in total lung capacity, vital capacity, and functional
residual capacity along with increased airway
resistance (12). They are at risk of developing
atelectasis which is increased by sedative
premedication, supine position, and mechanical
ventilation. One important clinical manifestation
associated  with  these patients is  obesity
hypoventilation ~ syndrome  (OHS)  which s
characterized by the combination of sleep-disordered
breathing with chronic awake hypercapnia (PaCO2 >
45 mm Hg) and obesity. The patients with OHS are at
an enhanced risk of developing life-threatening
complications if they get infected with COVID-19.

Due to the lack of direct evidence that supports
OSA as one of the risk factors for severe COVID-19
infection, we will have to extrapolate data from ARDS
to make a definite conclusion. Karnatovskaia LV et al
in 2014 has shown that obesity was an independent risk
factor for the development of ARDS in hospitalized
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patients (13). Memtsoudis, et al, in his retrospective
analysis of 6 million cases has notified that sleep apnea
was associated with an increased risk of developing
ARDS in patients after noncardiac surgery (14) but
Zhi, et al, in his meta-analysis supported the "obesity
paradox" in the respiratory system and found that
though obesity was the important risk factor for the
development of ARDS these patients have improved
survival than patients with normal BMI (15). Nowbar,
et al, reported that OHS was common in morbidly
obese patients admitted for medical service and was
associated with adverse outcomes but the risk was
reduced in patients being treated by noninvasive
ventilation (16).

Handling Airway in COVID-19 OSA patients
Securing the airway in COVID-19 patients is itself
challenging and the presence of OSA makes airway
management even more complicated as OSA is a
known predictor of difficult bag-mask ventilation and
intubation. Reduction in FRC in morbidly obese
patients makes them susceptible to desaturation during
airway management. Desaturation warrants immediate
intervention by anesthetists in the form of bag-mask
ventilation, ventilation by inserting LMA or front of
neck accesses by cricothyroidotomy. All these
interventions are highly aerosol-generating putting
anesthetists at risk for transmission of infection.
Another challenging task is the weaning of COVID-19
patients with coexisting OSA. They are at higher risk
of weaning failure and prolonged mechanical
ventilation due to upper air obstruction, underlying
hypoxemia, and coexisting lung injury. Hence early
tracheostomy may aid in weaning these patients from
mechanical ventilation. Noninvasive ventilation may
help in weaning these patients under normal
circumstances but during the COVID-19 pandemic,
they should be used with caution considering their
aerosol generation potential.

Is it safe to use noninvasive ventilation?

Patients suffering from COVID-19 develop rapid
hypoxemic respiratory failure and most clinical
guidelines around the world recommend early
intubation in a controlled setting than doing crash
intubation after trial of NIV (17,18). Patient selection
plays an important role during NIV use. Routine use of
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NIV on every patient may lead to delay in diagnosis of
respiratory decompensation resulting in urgent
invasive airway intervention. Recent studies on the use
of NIV has reported increased failure and conversion
to invasive ventilation in patients diagnosed with
moderate to severe ARDS while in patients with mild
hypoxemia, NIV can be tried with close monitoring of
the patient and timely conversion to invasive
mechanical ventilation if there is no improvement or
deterioration in the clinical condition.

One important concern is the risk of an aerosol
generation which depends on oxygen flow rate,
duration of use, patient’s cooperation, and fitting of the
interface with the patient. The high oxygen flow rate,
leaking mask along with coughing can significantly
increase aerosol generation. CPAP of 5-10 cm H20
may lead to aerosol generation up to 332 mm
depending on different manufacturers (19). With
increasing inspiratory pressures, BiPAP leads to
significant aerosol generation, and at constant
expiratory pressures of 4 cm H20, increasing
inspiratory pressures from 10 cm to 18 cm H20
increases aerosol spread from 0.65 meters to 0.85
meters. A whisper swivel adapter, a one-way valve to
prevent rebreathing can further increase aerosol spread
beyond 1 meter (20). In comparison to oral/nasal
masks, the use of a helmet for NIV can curtail aerosol
spread but unfortunately, they are not widely available
and are more costly than a standard face mask (21).

Perioperative implications of OSA during COVID-
19

Ana et al. in their study concluded that all those
patients who were classified as screening OSA (S-
OSA\) had similar rates of acute respiratory events than
already diagnosed OSA ( D-OSA) patients but the S-
OSA group had increased postoperative respiratory
interventions, 30 days all-cause mortality and hospital
use. These poor postoperative outcomes in S-OSA
patients reflect inappropriate management and lack of
proper awareness of S-OSA patients after PACU
discharge (22). Devraj, et al, concluded that
unrecognized OSA is common in preoperative patients
and is independently associated with postoperative
complications (23). Chan, et al, also concluded that
among at-risk adults undergoing major noncardiac
surgery, unrecognized severe OSA was significantly
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associated with increased risk of 30-day postoperative
cardiovascular complications (24). The latest
guidelines from the Society for Anesthesia and Sleep
Medicine recommend using the CPAP throughout the
perioperative period (25). Its use has led to a significant
reduction in postoperative pulmonary complications in
OSA patients. But using NIV in suspected or
confirmed COVID patients is complicated by the risk
of transmission of the disease to a healthcare provider.
Hence it the responsibility of anesthetists taking care
of such patients to analyze the risk and benefit
associated with NIV use and use it judiciously.

Risk reduction during NIV use

COVID-19 pandemic has created an increased demand
for healthcare infrastructure and workforce. The time
has come now that we should develop strategy and
technique to provide maximum benefit to the patient
while simultaneously reducing the risk to the
healthcare professionals. For OSA patients undergoing
surgery, it will be beneficial if we use regional
anesthesia whenever possible as it will avoid high
aerosol-generating medical procedures like intubation,
suction, and bag-mask ventilation. Regional anesthesia
will also result in reduced opioid consumption thereby
reducing postoperative respiratory complications and
exacerbation of clinical manifestation of OSA. But for
patients suffering from a severe form of OSA,
undergoing surgery under general anesthesia or
receiving intraoperative opioids should be managed
postoperatively in a monitored bed with continuous
pulse oximetry along with capnography if available so
that any postoperative complications like hypoxemia
and hypoventilation can be recognized early.

Finally, we recommend the following measures to
prevent and control the spread of hospital

infection during NIV use

1. The patient should be kept in a negative pressure
isolation room with at least 12 air exchanges per hour.
2. Non vented mask should be used to avoid the spread
of aerosol

3. Breathing circuits should be used with exhalation
port High-efficiency particulate (HEPA) filters.

4. For patients with thick airway secretion, consider
using dual circuit NIV as heating and humidification
can be done at one end while virus filter can be
installed at another end.
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5. The distance between beds should be at least 1
meter

6. The number of medical staff and other personnel
entering the ward should be minimum

7. Replace the air filter of the non-invasive ventilator
on time as moisture from exhaled gas can increase
resistance to flow.

8. Appropriate use of sedative and analgesic drugs
(such as dexmedetomidine, sufentanil, etc.) to reduce
respiratory drive, asynchrony, and agitation of the
patient

9. Selection of mask should be from least aerosol-
generating to highest ie Helmet>full face mask> tight-
fitting oronasal mask>nasal mask.

10. The face mask should be fitted snugly before
turning on the ventilator and the ventilator should be
stopped first before removing the mask

11. All healthcare professionals should wear PPE, N95
mask, goggles, face shield, and gloves before entering
the room.

12. Reduce the pressure during suction to as low as
possible preferably below 10 cm of H20.

13. Medical staff should be monitored regularly for
symptoms of the infection.

Conclusion

Before the COVID-19 outbreak, NIV has been
successfully used for the management of patients with
varying degrees of OSA. But the recent outbreak of
COVID-19 has resulted in several limitations
regarding their use in patients with OSA. First, as
morbidly obese patients with COVID infection
decompensate rapidly and NIV may mask the detection
of deterioration of the clinical condition of these
patients. Second, aerosol generation poses a serious
threat of transmission of infection to medical staff and
healthcare professionals. Sometimes patient requires
urgent intubation due to NIV failure which may expose
the healthcare provider if they not wearing adequate
personal protection equipment. Third, Facial
anomalies, airway obstruction, absent protective
airway reflexes, nausea and vomiting, confusion,
agitation, unstable hemodynamics, and severe hypoxia
are major limitations for using NIV . Hence balanced
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decisions should be taken based on the clinical profile
of patients and risk of viral transmission depending
upon the availability of type of NIV, patient profile and
infection prevention infrastructure in the hospital.
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