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Lack of medical oxygen has contributed to a large number of avoidable fatalities globally, which have escalated as a result of the COVID-19 pandemic. At the start
of the pandemic, one of the major challenges that almost all countries faced was access to oxygen to treat their patients, who were often doomed to certain death in
the absence of this product. Chad had a total of two oxygen production plants, all installed in Ndjamena, with low production capacity to meet high demand. Oxygen
concentrators, which are an appropriate and attractive means of administering oxygen in healthcare facilities where there is a shortage of cylinders or a distribution
network, were also not sufficient, and most of them were out of use due to the lack of proper preventive maintenance. To overcome this situation, Chad is improving its
capacity for medical oxygen through the installation of new Oxygen plants, maintenance and repair of broken Oxygen concentrators as well as the training of maintenance
technicians. This paper shares the experience of Chad in its efforts to improve the availability of oxygen for the management of respiratory diseases, as well as the benefits
and challenges to consider when planning for increased access to medical oxygen in similar settings.

Introduction

When treating patients at all levels of the healthcare
system, including during surgery, trauma, heart failure,
asthma, pneumonia, and maternity and child care [1], oxygen
is an essential medication [2,3]. Pneumonia alone kills
800,000 people per year. It is expected that the provision of
oxygen therapy could avert 20% - 40% of these deaths [1].
The healthcare system’s impact on treating all illnesses acute
or chronic may often include oxygen respiration in order
to enhance lung respiratory response through stimulating
cell metabolism and the immune system to respond more
effectively.

Since the appearance of COVID-19, oxygen has proven to
be one of the essential drugs in the care of patients suffering
from this disease. The COVID-19 pandemic has increased
global demand for oxygen and made oxygen supply delivery

more critical than ever. Oxygen demand has risen to 1.1 million
cylinders in low- to middle-income nations alone [1].

Despite being a critical therapy for a variety of illnesses,
oxygen access has long been overlooked in healthcare planning.
Almost half of all hospitals in low- and middle-income nations
have insufficient medical oxygen or none at all [4].

During the first phase of the pandemic, WHO focused on
increasing oxygen supply in the most susceptible nations by
purchasing and distributing oxygen concentrators and pulse
oximeters. WHO also provided technical assistance and, in
some cases, large-scale procurement of oxygen supplies. This
includes pressure swing absorption plants, which can meet
increasing oxygen demands in larger healthcare facilities.
Some of the succussed projects are the medical oxygen plants
inaugurated in Bhutan [5], Paraguay [6] and in Chad [7].

Cost, human resources, technical training, and a continuous
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and reliable power supply are all specific hurdles to oxygen
systems [8].

In addition to supporting COVID-19 patients, WHO's
enhanced efforts to offer oxygen assistance are already helping
to treat other diseases, leading to overall health system
strengthening. Improving access to oxygen treatment should
already be a priority for every country [9].

Chad health system

The national health system in Chad is pyramidal at three
levels (central, intermediate, and peripheral), each of which
has elements that contribute to the implementation of the
national health policy.

At the top of the pyramid, the central level, consisting of
the central government and other national structures, develops
health policies and strategies. At the center of the pyramid,
the intermediate level provides coordination, support, and
monitoring for implementation by transforming national
health policy strategies into technical programs to be applied
at the district health level. The intermediate level consists of
23 Provincial Health Delegations, Provincial Health Boards,
provincial health institutions (Provincial Health Schools,
Provincial Supply Pharmacies, Provincial Hospitals), etc. At
the base of the health pyramid, we find the peripheral level
of the system with its health districts that play the role of
operational units. Each district is subdivided into areas of
health responsibility. Each area is served by health centers.
Each district has a district hospital, which is the first reference
level for health centers. This peripheral level is crucial for the
implementation of primary health care. The peripheral level
includes 150 Health Districts, 126 of which are functional
and distributed in the 23 Provincial Health Delegations. It
is the linchpin of the health system and is responsible for
the implementation of primary healthcare activities. The
health districts include 114 district hospitals, 1856 areas of
responsibility, and 1672 functional health centers, representing
a theoretical health coverage of 90.09% in 2019 (SDSIS) [10].

The theoretical health coverage at the national level is
87.17%, and the average radius of action to reach a health center
is 15 km and a hospital is 66 km. The coverage in Prenatal
Consultation (PNC) is 59.95%, and that in PNC 4 is 17.64%. For
deliveries, the proportion of assisted deliveries throughout the
territory is 31.19%, with a caesarean section rate of 1.54%. For
pregnant women who have received at least 2 doses of tetanus
vaccine, it is 82.73%. In terms of health personnel, in 2021, the
doctor/inhabitant ratio is 1 doctor for 22,533 inhabitants, and
the State-certified midwife/Women of childbearing age ratio
is 1 midwife for 6,382 women of childbearing age. About 168
health facilities have the infrastructure in an advanced state of
degradation. The share of the health budget in 2021 is 7.25%
of the share of the general state budget. The first 5 reasons for
consultation in health structures are Malaria (25.84%); Upper
respiratory tract infection (3.60%); Moderate lower respiratory
tract infection (3.59%); Malnutrition (2.94%); and Trauma
(1.90%). These pathologies alone represent 68.81% of all the
health problems notified to the curative consultation [11].
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Progress made

Chad's health system has demonstrated resilience in
terms of the availability of medical oxygen with the help of
its partners, particularly the WHO, which coordinated the
response.

Several measures have been implemented, including the
building of new oxygen production facilities and the repair of
broken-down oxygen concentrators with hospital maintenance
professionals trained. Figure 1 illustrates the condition of
a poorly maintained oxygen concentrator as found in some
hospitals. A total of 103 service technicians from 23 provinces
around the country underwent practical training on repairing
oxygen concentrators, and 54 of the 94 broken-down oxygen
concentrators were repaired [12].

From the two oxygen production plants initially installed
in Ndjamena, the predictions indicate that thirteen oxygen
production units with a total capacity of more than 385.6 m3/
hour will be established within the country by 2024 [13]. Figure
2 shows the country’s number of oxygen production plants
prior to and during COVID-19 [13].

Lessons learned

Transforming pandemic investments into long-term
respiratory care services necessitates integrated efforts across
funding, health system and device infrastructure, operations
and maintenance, clinical training, information systems,
policy development, and advocacy.

Properly maintained oxygen concentrators can provide
a highly effective low-cost easy-to-use solution for health
facilities in developing countries.

Figure 1: lllustration of the condition of a poorly maintained oxygen concentrator as
found in some hospitals.
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Figure 2: Country’'s number of oxygen production plants prior to and during

COVID-19.
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Challenges and perspectives

Although the country has made progress in terms of oxygen
acquisition, the operation of all these oxygen production plants
will incur costs (fuels for the generators, maintenance, etc.)
that will necessitate good thought and vision in order to sustain
these achievements, which may face management problems
and come to an end.

The safe transportation of oxygen cylinders is another
challenge since the provincial sites will function as supply
pools for other nearby provinces. A management guide, as
well as the presence of well-trained biomedical engineers and
technicians, is also a key lever for the proper operation of the
equipment and the long-term viability of these investments.

It is appropriate, if not essential, for Chad to develop a
directive on the management of the various oxygen production
sites and to strengthen its human resource capacities by
training more technicians and biomedical engineers to take
care of its biomedical equipment in general and its oxygen
production plants in particular. Acquisitions made during this
COVID-19 pandemic require it.

Conclusion

Increasing Access to Medical Oxygen will benefit patients
of all ages, from premature newborns and young children with
respiratory illnesses to patients requiring surgery and the
elderly with chronic health issues. Medical oxygen will most
likely be a critical therapy during any future pandemic.
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