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Oxygen therapy is life-saving for people with acute illness, life-
sustaining for people undergoing anaesthesia and surgical care,
and life-enhancing for people with chronic respiratory failure.
Oxygen is an essential medicine and an essential service, and
requires a systems approach



THE LANCET GLOBAL HEALTH COMMISSION
MEDICAL OXYGEN SECURITY 

Pulse
oximetry

invented by
Aoyagi,
Japan

A short history of medical oxygen  
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Pandemic emergency oxygen response was slow but grew
with ACT-A Oxygen Emergency Taskforce

Over US$1 billion mobilized
Emergency response large but challenging

It is unlikely that oxygen would have been neglected if low-
and middle-income country representatives were included
in ACT-A.
 

External Evaluation of ACT-A, October 2022

Post-pandemic opportunity to sustain and build on
pandemic investments

New coordination body → Global Oxygen Alliance
(GO₂AL) 
New global resolution →  WHO resolution (WHA76.3)
New actors and innovation in practice and policy

COVID-19 wake up call
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A scientific review, inquiry, and response to an urgent, and
perhaps neglected or understudied, health predicament

Science-led
International collaboration
Multidisciplinary
Aims for (transformational) change
Focused on policy and/or political action
Report of no more than 20,000 words and 250 references
Published in regular journal and printed as a stand-alone
booklet
Around two years in the making

Sep 2022

A Lancet Commission

Kitutu, F. E., et al. (2022). "Announcing the Lancet Global Health
Commission on medical oxygen security." The Lancet Global Health.
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Executive 
5 institutions

The team

Oxygen Access Collaborators
100+ global network

Commissioners
 18 academic experts

Advisors
 40 stakeholders from diverse sectors

 Consultations 
Industry
Health ministries
Patients and caregivers

Photo: Lancet Global Health Photo: Lancet Global Health

Sep 2022 Feb 2025
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Key findings 

OXYGEN NEED OXYGEN COVERAGE OXYGEN COST OXYGEN SOLUTIONS RECOMMENDATIONS
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Oxygen need

Each year, 374 million people need medical oxygen:
306 million (82%) live in low- and middle-income
countries (LMICs). During emergencies, the need for
oxygen can rise exponentially, putting enormous
pressure on health systems
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Who needs oxygen?

374 million people 

306 million (82%) live in LMICs

30% (93 million) in South Asia
29% (88 million) in East Asia & Pacific
24% (72 million) in Sub-Saharan Africa
8% (24 million) in Latin America & Caribbean
5% (17 million) in Middle East & North Africa
4% (12 million) in Europe & Central Asia

4.6 billion cubic meters (Nm3)

1·2 billion Nm3 for acute medical and surgical
(see Figure 1)
3.2 billion Nm3 for COPD (not on Figure 1)

Global medical oxygen need
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Who needs oxygen?

People with  acute conditions (cardiovascular diseases,
respiratory and other infections, neonatal disorders, trauma,
and more): 105.4 million excluding COVID-19 (see Table 2)

People with chronic conditions (COPD): 9.2 million

People needing surgery: 259 million

I remember when I got to the emergency room my saturation
was 80%. I had a blackout in front of my eyes. I thought I would
die. I was sweating. I felt like there was no life in my hands or
feet. I felt much better when I got on oxygen and my
symptoms got better and I thought I would come out of it. It
gave me hope.

Young patient in respiratory failure, Pakistan

Global medical oxygen need
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Global medical oxygen need

Photo: Global Fund

Who needs oxygen?

Public health emergencies 

Rapidly increase oxygen need (e.g., respiratory
pandemics, mass trauma)
Destroy health facility and oxygen infrastructure (e.g.,
conflict) 
Restrict access (e.g., natural disasters)

In 2021, 52 million people with COVID-19 needed oxygen

When we arrived, there were a lot of patients - it was very
crowded - but they took us in and gave [my husband] an
oxygen mask and big green cylinder. Five to six patients
were sharing one cylinder.

Wife of elderly man with COVID-19, Philippines 
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Who needs oxygen?

Increasing need

Extra 33 million patients (9%) with acute medical and
surgical need since 2010 (see Figure 2, A)
Extra 2.3 million patients (33%) needing long-term oxygen
therapy for COPD (see Figure 2, B)

Prevention of need is important

Reducing smoking, drug and alcohol use, malnutrition, air
pollution, accidents and injuries
Increasing immunization, healthy diets, clean energy, road
safety

Global medical oxygen need
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Oxygen coverage

Less than 1 in 3 people who need oxygen for
acute medical or surgical conditions receives it.
This 70% coverage gap far exceeds treatment
gaps for HIV/AIDS (23%) and tuberculosis (25%)
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Who receives oxygen in LMICs?

In LMICs, less than 1 in 3 people who need oxygen receive it

30% coverage for people with acute medical and surgical
conditions (89 of 299 million)
22% coverage for people with acute medical conditions
(20 of 87 million)
33% coverage for people with surgical conditions (70 of 212
million)
Long-term oxygen therapy not included 

In contrast, more than 3 in 4 people with HIV/AIDS or TB in
LMICs get treated

75% coverage of TB medicines (1)
77% coverage of AIDS medicines (2)

30%

22% 33%

Oxygen coverage gaps

1) Global tuberculosis report 2024, WHO 2024
2) AIDS at a crossroads: 2024 global AIDS update, UNAIDS 2024.

People with acute medical and
surgical conditions in LMICs

Acute Medical Surgical
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Oxygen coverage gaps
Why the coverage gap for acute medical needs in LMICs?

Level 2 facilities Level 3 facilities
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Oxygen coverage gaps
Why the coverage gap for surgical needs in LMICs?

Level 2 facilities Level 3 facilities
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Oxygen coverage gaps
Regional differences in medical oxygen coverage

Deep regional inequities in oxygen coverage for
patients with acute medical conditions

9% of patients in Sub-Saharan Africa (1.8 of 20.6
million)
22% of patients in South Asia (7 of 32.1 million)
26% of patients in East Asia and Pacific (5.5 of 21
million)
34% of patients in Latin American and Caribbean
(2.3 of 6.8 million)
44% of patients in the Middle East and North Africa
(1.7 of 3.9 million)
47% of patients in Eastern Europe & Central Asia (1.3
of 2.7 million) 

No regional breakdown for surgical or chronic oxygen
needs due to lack of data
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Oxygen coverage gaps
Why the coverage gap for acute needs in Sub-Saharan Africa?

Level 2 facilities Level 3 facilities
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Oxygen coverage gaps
Why the coverage gap for acute needs in South Asia?

Level 2 facilities Level 3 facilities
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Oxygen coverage gaps
Why the coverage gap for acute needs in East Asia and the Pacific?
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Oxygen coverage gaps
Why the coverage gap for acute needs in Latin America and the Caribbean?
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Oxygen coverage gaps
Why the coverage gap for acute needs in Middle East and North Africa?
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Oxygen coverage gaps
Why the coverage gap for acute needs in Eastern Europe and Central Asia?

Level 2 facilities Level 3 facilities
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Oxygen coverage gaps

Health facility inequities in LMICs

Pulse oximeters and oxygen are available
in:

10% and 12% of primary health facilities
54% and 8% of general hospitals
83% and 86% of tertiary hospitals

Pulse oximetry and oxygen access is:

three times lower in rural vs urban health
facilities                                            
three times lower in public vs private
health facilities
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Oxygen coverage gaps

Ward inequities in LMIC health facilities

Pulse oximeters and oxygen are available in:

35% and 44% of pediatric wards
75% and 84% of emergency departments
86% and 91% of surgical wards

Pulse oximeters Oxygen

Pediatric Emergency Surgery
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The greatest inequities in pulse oximetry and
oxygen service delivery are for people—
particularly children—attending small health
facilities in rural areas, especially in sub-Saharan
Africa and south Asia.

 Lancet Global Health Oxygen Commission
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Oxygen coverage gaps

Photo: ALIMA

What do patients think?

Community perceptions can influence acceptance and
adherence to oxygen

Fears of oxygen are can delay seeking care
Seeing oxygen working can improve attitudes

High costs are a major barrier to oxygen access

At that time [2021], oxygen cylinders cost about 20,000
taka [US$180] each and you had to refill every 2–3 hours.
It is almost impossible for patients who are not highly
paid to afford medical oxygen.

Family of a patient with COVID-19, Bangladesh
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There should be no question as to whether
investment in oxygen-system strengthening is
value for money. Rather, the focus should be on
how much funding is needed and how this money
would be most effectively spent

Oxygen cost
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Costing the oxygen coverage gap

92% of
cost gap
is acute
medical

How much will it cost?

US$6.8 billion a year is needed to close the
coverage gap and US$34 billion from 2025-2030
(see Figure 6)

South Asia: US$2·6 billion
East Asia & Pacific: US$1·8 billion
Sub-Saharan Africa: US$1·7 billion
Latin America & Caribbean: US$436 million 
Middle East & North Africa: US$212 million
Europe & Central Asia: US$148 million

A COVID patient used about four cylinders per day
so we ran out quickly and asked the health ministry
to send more, but they didn’t have enough money.

Doctor, Sierra Leone 
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Costing the oxygen coverage gap
How much will it cost?

Emergencies

COVID-19 required an additional US$6.8 billion to meet the
increased oxygen need

Long-term oxygen therapy

The cost to meet the long-term oxygen therapy need for
COPD is US$3-US$10 billion a year. Limited data on long-
term oxygen costs from LMICs 

Limited power supply will exacerbate inequities in home
oxygen access – 675 million people did not have access to
power at home in 2021

Hospital in Delhi, India, April 2021
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Costing the oxygen coverage gap
Median cost per DALY averted
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How much will it cost?

Highly cost-effective:

US$44-59 per DALY averted (based on
child pneumonia)
Simlar to the most cost-effective child
survival interventions (e.g, vaccination)

Each dollar invested could deliver estimated
returns of US$21, and additional funding can
cost approximately US$168 per disability-
adjusted life year (DALY) averted, and as little
as US$23 in countries with very high burdens.

Global Oxygen Strategic Framework and
Investment Case 2025-30, 2024
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Costing the oxygen coverage gap
How much will it cost?

Prevention of oxygen need in LMICs should be an urgent
public health priority and will reduce future costs

Acute and surgical

Increased vaccination (especially childhood
pneumonia)
Better nutrition
Safer roads

Long-term 

Smoking reduction and cessation
Air quality improvements (household and outdoor)
Early diagnosis of COPD 
Increased access to inhaled medicines
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Oxygen solutions

The Commission’s solutions address five areas -
pulse oximetry; resilient oxygen systems;
management of national oxygen systems;
strengthening markets, regulations, and
standards; and robust monitoring and evaluation
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Oxygen solutions: pulse oximetry at all levels of care

Photo: Unitaid

SpO2 is a vital sign

Pulse oximetry is the gateway to safe and
appropriate use of medical oxygen

Hypoxaemia is an important danger sign
Low SpO2 should prompt re-assessment,
referral or follow-up

Implementation of pulse oximetry in primary
care settings is feasible

Introduction needs to consider wider service
provision capacities
Implementation needs to be supported by a
functional referral system
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Oxygen solutions: pulse oximetry at all levels of care

Our modelling suggests that introduction
of routine pulse oximetry across the health
system could quintuple the net health
benefit of oxygen implementation
scenarios.

Thanzi la Onse Model

Pulse oximetry is key to maximising the cost-
efficiency of oxygen systems 

Integrate pulse oximetry into all relevant clinical
guidelines and training

Missing from key guidelines (e.g., malaria, HIV/AID,
TB) and absent from primary care guidelines 
Pre-service and in-service clinical training needed 
Practice-based, spaced and supported with job
aides
Supervision and mentorship are critical
Motivation is lost when healthcare workers cannot
treat hypoxaemic patients with oxygen therapy 
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Oxygen solutions: building resilient oxygen systems

Photo: The Global Fund

Oxygen systems are not a one-size-fits all solution

Systems need to fit the context - including essential
infrastructure and biomedical support
Mixed sources of oxygen should be embraced
Back-up oxygen sources are essential
Affordable, uninterrupted and clean power
Local energy environment needs to be planned for
Equip devices with surge and voltage fluctuation protection
Solar solutions should consider the needs of the whole
facility
New technologies should prioritize energy efficiency

When the power went off, patients on the concentrators had
to wait for the generator to kick in. Sometimes it took five
minutes, and we had patients who died in that gap of time.

Doctor, Sierra Leone
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Oxygen solutions: building resilient oxygen systems

Oxygen system design must consider the
total cost of ownership

Operational costs account for 50-90% of
the total cost of ownership (see Figure 10)

Distribution costs most important for
cylinders
Energy costs most important for PSA
and concentrators
Low-cost pulse oximeters can have
higher total cost of ownership if they
require frequent replacement
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Oxygen solutions: building resilient oxygen systems

Photo: Build Health International

Biomedical engineers are vital members of the health
workforce but investment is needed to strengthen
capacity

Skills and density need to align with the needs of the
health system 
New target of >0.4 per 10,000 which should be reported
in the WHO Global Health Workforce database
Must be included in oxygen system planning

Biomedical engineers are a source of innovation

We prayed that this one concentrator that we all
bandaged up by plaster - we basically Macgyvered it -
would keep two patients alive. Human ingenuity during
challenging times is amazing and both patients lasted the
whole weekend.

Doctor, Ethiopia
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Oxygen solutions: coordinated management
Coordination and planning across multiple
stakeholders is needed

National Oxygen Plans/Roadmaps are powerful tools
for coordination, advocacy, and fundraising

Only 27 countries have published a plan
M&E is the weakest domain in existing plans
Oxygen is largely missing from pandemic
preparedness and emergency planning

Coordination must connect stakeholder groups
horizontally, with a clear point of contact

Multiple government ministries are involved in the
management of oxygen systems (see Figure 11)
“Oxygen Desks” (Nigeria) are an example of Federal
and State coordination
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International oxygen aid must align with needs, gaps, and capacity
to implement

Over US$1 billion was donated for oxygen supplies during COVID-19
but it was not well targeted to highest-need regions (see Table 5)

Funds should be targeted to countries with greatest needs and
largest gaps
Donors must coordinate to minimize duplication and maximise
efficiencies
Operational costs of equipment must be included (e.g., <1% of
COVID-19 oxygen aid was for operational costs) 

While setting up PSA plants, the Ministry of Health did not include
maintenance budgets for these plants. When the plants break down,
hospitals incur the cost of bringing in a maintenance engineer but
there is often no budget line.
 

Ministry of Health Official, Uganda

Oxygen solutions: coordinated management
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Oxygen solutions: regulations and markets

Photo: One Health Trust

Medical oxygen industry, like the pharmaceutical
industry, is a critical player in global public health

Companies should have access to medical oxygen
targets, teams, and initiatives
Report progress in annual reports to shareholders
Governments need to foster fair market conditions to
ensure competition and market entry
Open tenders are critical to address current oligopolies
and high prices

We have very few companies that make oxygen and most
hospitals do not have the capacity to manufacture their
own, so we have to rely on company monopolies, and this
created the situation that we found ourselves in.

Son of deceased COVID-19 patient, Kenya
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Oxygen solutions: regulations and markets

WHO International Pharmacopoeia

National medical oxygen definitions should mirror the
International Pharmacopoeia

include cryogenically-distilled liquid oxygen (oxygen
99.5%)
PSA/VSA-generated oxygen (oxygen 93%)
both safe for patient use

This will enable competition between the suppliers of liquid
oxygen and on-site PSA/VSA plants

It was a political and economic issue because, by raising the
level of oxygen purity it was directed to two companies that
were the only ones [that would] meet that requirement… it
was like giving the way only to the two of them

Peru Case Study
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Oxygen solutions: regulations and markets

Geographic representation on ISO Technical Committee 121 

Regulatory bodies must ensure fit for purpose
oxygen equipment and governance 

High-quality pulse oximeters with quality
performance across skin tones 
Harmonized standards for oxygen cylinder
connections
Increased interoperability
Reduced ‘’lock-in” to specific providers
Prevent equipment graveyards

Include LMICs in standards bodies

Just 6 of 31 representatives on ISO Anaesthetic
and Respiratory Equipment and Supplies Technical
Committee 121 are from LMICS
Standards are not sensitive to LMIC contexts
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Oxygen solutions: data for impact
Accurate and timely data is essential for
effective evidence-informed decision
making

Current indicators for measuring medical
oxygen coverage are inadequate

Rely too heavily on equipment availability
Inadequately assess patient-level access,
affordability or quality

Commission proposes two new tools:

10 Oxygen Coverage Indicators (see Table
7)
Access to Medical Oxygen Scorecard or
ATMO₂S (see Figure 13)
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Oxygen solutions: data for impact
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Oxygen solutions: the total picture
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Oxygen innovations
20 priority areas for investment in oxygen
innovations  

Many of the examples cited originated in
LMICs (see Table 4)

National governments, global health agencies,
and donors must invest more in innovations

High-impact products and services with the
greatest promise of sustaining medical
oxygen access cost-effectively
Innovators and insitutions based in the
countries with the widest gaps in oxygen
access
Potentially breakthrough solutions to the
major barriers in access
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Hypoxaemia burden
Long-term oxygen therapy
needs
National oxygen coverage gaps  
Oxygen cost drivers 
Extent of anti-competitive
practices  
Oxygen demand reduction
Physical and psychological
effects of oxygen therapy... 

Mixed-supply oxygen systems
oxygen system management
models
medical oxygen sources cost-
effectiveness
oxygen conservation tools
out-of-pocket cost reduction
strategies
oxygen delivery devices cost-
effectiveness...

oxygen need forecastig
models
oxygen data collection and
integration tools
humanitarian oxygen
solutions
AI-enabled oxygen
monitoring tools
next generation pulse
oximeters... 

Oxygen research priorities
Big opportunities 

address current knowledge gaps (see Panel 17)
build a “learning health system” 
continually generate and translate learning into policy and practice 

DESCRIPTION DELIVERY DEVELOPMENT
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Recommendations

The Commission makes 52 recommendations for
governments, industry, global health actors,
academics, and professional bodies to work towards
by 2030 and recommend that an independent body
assess progress in 2027, with the results made
publicly available
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Recommendations

Develop national medical oxygen plans
Increase domestic spending
Update clinical guidelines, medical lists,
and policies
Integrate oxygen indicators in health
performance data
Negotiate affordable and reliable
oxygen contracts with industry...

Government 

Industry

Develop access to medical oxygen
targets, teams, and initiatives
Commit to greater price transparency
Invest in innovations 
Design products to meet needs of
emerging markets
Increase LMIC manufacturing...
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Recommendations

Contribute to the Global Oxygen
Alliance’s (GO₂AL) US$4 billion
fundraising target
Support full replenishment of The Global
Fund
Announce Pandemic Fund call for
oxygen proposals
Increase development bank financing
Procure quality oxygen devices
Increase funding for maintenance...

Include pulse oximetry and oxygen in
all health and pandemic-related
clinical guidelines, surveys,
instruments, etc
Support national governments to
develop national oxygen plans
Ensure 50% of future oxygen initiatives
cover operational costs
Increase access to oxygen data as
global public good...

 DonorsGlobal Health
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Recommendations

Integrate medical oxygen advocacy
into civil society health initiatives
Hold governments accountable
Support development of national
oxygen roadmaps
Establish patient advocacy groups
Strengthen civil society voice in THE
Global Oxygen Alliance (GO₂AL)
Increase the impact of World Oxygen
Day...

Civil Society Academic

Increase research in 20 priority areas
(Panel 17)
Support implementation science,
health systems, and health economics
researchers
Champion the use of the Commission’s
core oxygen coverage indicators 
Identify gaps in workforce capacity
Include oxygen in clinical and
biomedical curricula...
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Recommendations

Formalize national biomedical
engineering professional associations
in each country
Fortify regional professional
associations
Ensure clinical professional societies
support workforce development to
strengthen access to pulse oximetry
and oxygen...

Professions

Review all standards relating to
medical oxygen provision for alignment
with WHO Oxygen Resolution 
Reduce fragmentation in standards
across regions
Ensure than at least 50% participating
members of ISO TC 121 are from LMICs... 

Standards
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With this Commission, and the recommendations we put
forward, national medical oxygen systems can be at the
forefront of efforts to create the future we want by
ensuring the long-term health and sustainability of
people and the planet



The full Commission package is available at
www.stoppneumonia/lancetoxygencommission.org:

THE LANCET GLOBAL HEALTH COMMISSION
MEDICAL OXYGEN SECURITY 

🧐  
Find out more...

Report with Comments
Media Statement
Policy Brief (English, French, Spanish, Arabic, Chinese, and Russian)
Spotlight Brief: Access to Medical Oxygen Scorecard (ATMO₂S)
Spotlight Brief: Patient and Caregiver Testimonies
Spotlight Brief: 10 Oxygen Coverage Indicators
Spotlight Brief: 20 Priority Areas for Oxygen Innovation
Country Case Studies (Bangladesh, India, Malawi, Nigeria, Sweden, Uganda)


