
For about 80% of Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infected 
patients, the disease will be mild and mostly restricted to the upper and conducting airways. 

These individuals may be monitored at home with conservative symptomatic therapy.1

However, of the three known stages of disease progression, about 20% of the infected 
patients will progress to Stage 3 disease and will develop pulmonary infiltrates and some 
of these will develop very severe disease. The pathological result of SARS and COVID-19

is diffuse alveolar damage with fibrin rich hyaline membranes and a few multi-
nucleated giant cells. The abnormal wound healing may lead to more severe

scarring and fibrosis than other forms of ARDS.1

For a high-pressured situation when pressure support to minimize 
the work of breathing is a key to normoxemia.
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4. Non-invasive Ventilation (NIV) works by creating a positive airway pressure - the pressure outside the lungs being greater 
than the pressure inside of the lungs. This causes air to be forced into the lungs (down the pressure gradient), lessening the 
respiratory effort and reducing the work of breathing. It also helps to keep the chest and lungs expanded by increasing the 
functional residual capacity (the amount of air remaining in the lungs after expiration) after a normal (tidal) expiration; this is the 
air available in the alveoli available for gaseous exchange. There are two types of NIV non-invasive positive-pressure (NIPPV) 
and Negative-Pressure Ventilation (NPV).
Non-Invasive Positive-Pressure (NIPPV) describes the delivery of oxygen at either constant or variable pressures via a face 
mask, such as Bi-level Positive Airway Pressure (BiPAP) and Constant Positive Airway Pressure (CPAP) - Non-Invasive 
Ventilation. https://www.physio-pedia.com/Non_Invasive_Ventilation (Accessed 22 July 2020)

“It has been reported that intubation can be successfully avoided by HFNO […]… from our 
data in Wuhan, COVID-19 patients who were invasively ventilated exhibited pessimistic
outcomes. This suggests that early intubation may not help patients but instead, make 

things head towards the wrong direction. We should try to avoid IV and utilize NIV at the 
early stage of respiratory failure until IV is inevitable. It is time for physicians to rethink 

the threshold of intubation in COVID-19 management.” 

         – Hua, W et al. Critical Care (2020) 3,4

These high mortality rates have raised concerns as to whether invasive 
mechanical ventilation should be avoided in the context of COVID-19.2
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It is estimated that 15–20% of cases require 
hospitalization and 3–5% require critical 

care. Although experience with COVID-19 
continues to grow, reported mortality rates 

range from 50 to 97% in those requir-
ing mechanical ventilation. These 

are significantly higher than the 
published mortality rates ranging 

from 35% to 46% for patients 
intubated with H1N1 influenza 
pneumonia and other causes 
of acute respiratory distress 

syndrome (ARDS).
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The histopathological picture of COVID-19-related pneumonitis appears to 
encompass epithelial, vascular, and fibrotic patterns of lung injury (Figure 1).5 
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Figure 1. Summary of cases with the epithelial, vascular, and/or fibrotic pattern of lung injury. (a) Example 
images of lung sections showing the epithelial (top; haematoxylin and eosin stains), vascular (middle; left 
haematoxylin and eosin stain, right fibrin-Lendrum (MSB)stain), and fibrotic (bottom; left haematoxylin and 

eosin stain, right Verhoeff-van Gieson stain) pattern of lung injury in COVID-19. In the top panels, atypia and 
detachment of type II pneumocytes (closed arrowheads), hyaline membrane formation (closed arrow), an 

interstitial inflammatory response (open arrowhead), and denudation of bronchiolar epithelium (open arrow) 
are indicated. In the middle panels, intracapillary hyaline thrombi (arrows), acute fibrinous and organizing 

pneumonia (closed arrowheads), and oedema (open arrowhead) are indicated. In the bottom panels, nota-
ble intra-alveolar fibroelastosis (closed arrowheads) with pre-existing alveolar septal elastin (arrows) are 

indicated, possibly representing fibrosing organizing pneumonia. Images were obtained from autopsies of 
COVID-19 patients performed at the Erasmus Medical Center. (b) Venn diagram summarizing

the histological patterns of lung injury in 78 COVID-19 patients.
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COVID-19 has three consecutive stages of increasing severity:5

The early stage is characterized by infection with SARS-CoV-2. In 
this phase, flu-like symptoms can develop, mainly due to the viral 
infection itself. Subsequently, patients can develop viral pneumonia, 
requiring hospitalization, or even mechanical ventilation. 

The second stage is also characterized by pulmonary inflammation 
and coagulopathy, which can develop consecutively but often over-
lap. In addition, increased levels of inflammatory biomarkers such as 
C-reactive protein (CRP), ferritin, IL-6, IL-1, and D-dimer are associated 
with the development of acute respiratory distress syndrome (ARDS) 
and an unfavourable clinical course. 

Finally, the third stage of the disease is characterized by fibrosis. 
With respect to patients who require mechanical ventilation, two 
respiratory phenotypes - the low (L) elastance type and the high 
(H) elastance type - can be differentiated.

In the H-type, increased pulmonary oedema leads to 
high lung weight and decreased lung compliance 
(high elastance). Moreover, as gas exchange is 
impaired, a significant fraction of cardiac output
perfuses nonaerated lung tissue, leading to high 
right-to-left shunting (high ventilation to perfusion, 
V/Q, ratio). The final characteristic of the H-type is 
high recruitability: the high amount of nonaerated
lung tissue can be recruited for gas exchange by 
applying positive end-expiratory pressure. 
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There appears to be a window during stage 3 of disease progression, before 
the patient crosses over from the L-type to the H-respiratory phenotype 
(Figure 2).5 During this period, the MAQCARE NiBS system can be used.

Figure 2. Timeline correlating the epithelial, vascular, and fibrotic patterns of lung injury with the duration 
of COVID-19 symptoms. Shown are the identified histological pulmonary patterns (epithelial, vascular, 
and fibrotic) for 65 individual cases; each case is shown in a single column. Cases are organized 
chronologically in four time periods: the number of days since the onset of symptoms of COVID-19 
symptoms is indicated. For the fibrotic pattern, cases shaded in light grey are cases in which fibrotic 
changes were likely pre-existing and were not associated with COVID-19, and cases shaded in dark 
grey indicate fibrotic changes. For cases indicated with an asterisk (*), the duration of the clinical
course was estimated from a report with aggregated pathological findings. Shown below the timeline is 
the approximate occurrence of COVID-19 clinical phases, color-coded based on the three patterns of 
histological pulmonary changes, and the transition from L- to H-respiratory phenotypes [5]. In pre-
symptomatic patients, tissue was obtained antemortem before the onset of COVID-19 symptoms.
AFOP acute fibrinous and organizing pneumonia, NSIP nonspecific interstitial pneumonia, NA not 
applicable, NS not specified.
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The L-type is characterized by the opposite to the H-type: (nearly) normal lung 
weight (only ground-glass densities on CT), low elastance (highly compliant 
lungs with nearly normal gas volumes), low V/Q-ratio due to loss of perfusion 
regulation and hypoxic vasoconstriction, and low lung recruitability as the 
amount of nonaerated lung tissue is low.5

Pandemic-induced High-pressured System

Increased ventilator demand

Increased respiratory support 
demand

Shortage of highly trained medical
personnel to monitor invasive ventilators

Increased demand for O2 support 
on CPAP

The underlying pathophysiological mechanisms are believed to differ significantly 
between the low and high respiratory phenotypes, thus, requiring different treatments 
and having different outcomes.5

Therefore, the MAQCARE NiBS system 
is perfectly designed for the 10–17%
of hospitalised or healthcare-setting 

quarantined patients, that do not require 
full invasive-ventilator (IV) support in an 

Intensive Care Unit.
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The MAQCARE NiBS system offers intuitive and simplistic pressure
support (CPAP, BiPAP) in resource-limited restricted healthcare settings.

• CPAP mode: Continuous Positive Airway Pressure Support
• BiPS mode: Bi-level Pressure Support 
• The capability to switch between CPAP and BiPS according to the patient’s needs

to assist in the reversal or mitigation of disease progression 
caused by hyperventilation (either patient induced or by 
aggressive invasive ventilatory mechanisms).

DESIGN AIM

MAQCARE NiBS offers

• Pressure support not exceeding 25 cm/ H2O
• FiO2 support to a maximum of 60%
  (FiO2 monitored using SpO2 )
• Supplemental nasal oxygen can be administered
  to maintain saturation levels of 90% and above 
  (target SpO2 > 94%)
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MAQCARE NiBS Sterile 
pack contains

a transport ventilator
an oxygen concentrator

• Covid-19-compliant air-inlet filter
• Covid-19 compliant air-outlet filter (filter acts 
  as humidifier as the patient’s expired air is 
  self-humidifying)
• Patient circuit tubing
• Pressure-sense line
• Self-sealing mask
• Mask retention strap
• O2 tube

NiBS

MAQCARE NiBS is NOT

98% of components sourced locally – 
negligible risk of production interruptions

Using commercially off the shelf items, the MAQCARE NiBS device offers two 
levels of support, a lower PEEP (Positive End Expiratory Pressure) level and 
an upper pressure support. The device ability to switch between levels will be 

triggered by the patient’s breathing effort.
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The MAQCARE NiBS is an intermediate device designed for respiratory
assistance rather than for critical life support, and therefore dissimilar to

long-term invasive ventilation in an ICU environment. 

The O2 value is limited to 60% as it could be unsafe to administer values above 
this without accurate FiO2 monitoring. Maximum 60% oxygen value, otherwise:

The availability of Non-invasive Ventilators (NIV) may 
prevent intubation in a select group of patients, whose 
stay in hospital will therefore, require fewer nursing and 

medical resources.6
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Email: info@kiarahealth.com
(using MAQCARE in the Subject-line)
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6. Carter, C, Aedy, H, Notter, J.  COVID-19 disease: Non-Invasive Ventilation and high frequency nasal oxygenation. Clinics in Integrated Care. 2020 Jul; 1: 100006
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CONTACT US

 FiO2 monitoring would be required

Constant clinical observation required 
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