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Abstract
Purpose of review Since their introduction almost a century ago, intensive care units have become an essential part of the health
care system. Although the majority are found in the high-income countries, access to intensive care in the low-income countries
has improved. The purpose of this review is to report on the current state of intensive care in resource-limited settings.
Recent Findings Lack of basic health care resources still poses a specific challenge to the development and sustainability of
health care. In addition, adequate funding, human resource training, and equipment specific to the specialty of critical care pose
an even larger setback to the development of critical care in low-resource-limited settings.
Summary Deaths potentially preventable with access to critical care as presented by data from the global disease burden analysis
in 2004 are approximately 70% of all recorded deaths in low-income countries. This reflects the large burden of critical illness in
low-income countries. Efforts to increase access to hospitals and intensive care for all critically ill patients should grow to match
these needs.
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Introduction

Since the early 1990s, research has led to a change in practice
within the intensive care units. Standardized protocols devel-
oped by international groups have been generated and gener-
ally accepted as guidelines to patient management, with room
to adapt them to local needs. The current paradigm shift of
care for critically ill patients to “less is more” approach where
critically ill patients receive less aggressive care and minimum
requirement of organ support has not only greatly improved
outcomes but also the cost implications in terms of in-hospital
stay [1–3] which blends in well with a low-resource setting.

While intensive care has greatly advanced over the last six
decades to provide the highest level of safe medical care and
improve outcomes, there was a delay by more than a decade
between the development of intensive care medicine in devel-
oped countries and low-income settings [4]. Intensive care med-
icine remains a novel field in this setting where primary health
care is the most advocated aspect while care for the sickest of
patients is relegated in terms of priorities for health care largely
due to the supposed high-cost implications of the latter.

It is important to note that while the world focuses
on improving access to health care, critical care is as
important as surgery and anesthesia and is a valuable
discipline of medicine which when developed, compli-
ments and makes both surgery and anesthesia even
safer.

The purpose of this review is to look at the available data
on the different aspects of critical care in low-resource settings
and present any advances and specific needs in this field.

It is important to note that there is generally a paucity of
data on intensive care in low-resource regions.

Burden of Critical Illness

Adhikari et al. described three general approaches in try-
ing to estimate the global burden of critical illness. First is
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to extrapolate from resource-rich countries epidemiology,
second is to count every patient that is admitted into the
intensive care unit, and the third is to assume that every
death involved a critical illness at some stage [5]. The first
two methods are likely to underestimate the burden due to
the limited number of ICUs in low-resource settings and
the third will most likely lead to an over estimation. The
lack of reliable predictive scores makes the estimation of
the burden critical illness difficult.

While the actual burden of critical illness in resource-
limited settings remains unmeasured, one can get an idea from
the different papers written about disease outbreaks like Ebola
[6], medical specialties like pediatrics [7, 8•], emergency med-
icine [9•], cardiovascular disease [10], and the global disease
burden [11]; all these without mentioning the fact that Sub
Saharan Africa alone contributes 70% to the global deaths
from HIV [12].

Therefore, critical illness is as real in developing countries
as it is in developed countries.

Cost-Effectiveness of Intensive Care

Management of critically ill patients needs expensive
equipment, drugs and procedures, and highly skilled
personnel and yet the mortality remains high; between
8 and 33% across the world [13, 14]. Cost-effectiveness
of setting up intensive care is an ongoing debate given
that it is deemed expensive and yet primary health care
is still a challenge in resource-limited settings. For per-
spective, it is estimated that the cost of the first day in
ICU ranges between 1000 and 2000 USD depending on
whether the patient is mechanically ventilated or not,
with a total cost of 14 days in ICU estimated at
34,000 USD [15, 16••]. It is therefore not surprising
that in low-resource settings, intensive care is consid-
ered costly and when compared to the recorded mortal-
ity, it makes the need for intensive care difficult to
justify. Not many cost studies have been done in
resource-poor settings, but one by Cubro et al. suggests
that intensive care treatment is as cost-effective and
compares favorably to interventions long considered
cost-effective, such as HIV care, immunizations, and
general primary health care [17••]. Interventions like
close patient monitoring, timely antibiotic administra-
tion, and fluid resuscitation in intensive care do not
need to be resource intensive and have been shown to
affect overall mortality while refusal or delayed admis-
sion is associated with increased mortality [18]. The
population in the developing world is relatively younger
with less co-morbidities providing a great opportunity to
show the benefit of critical care.

Intensive Care Unit Capacity and Resources

There is a paucity of data regarding the average number of
ICU beds, both adult and pediatric. A systematic review of 15
low-income countries carried out in 2015 revealed a range of
0.1–1.7 beds per 100,000 persons with an annual admission
rate of 401 patients while the developed countries have an
overall of 33.6 ICU per 100,000 persons [19••, 20]. A more
comprehensive database that reflects the ratio of ICU to hos-
pital beds is needed.

Intensive care units often have to function with limited
resources. Basic diagnostic and monitoring equipment is lim-
ited, not readily available, and often not maintained. Running
water, electricity, oxygen, and basic medicines are erratic in
supply. Solutions to some of these include use of alcohol hand
gels, battery-operated devices, use of oxygen concentrators
during oxygen shortages, safe reuse of certain consumables
like ventilator circuits, and non-invasive blood pressure cuffs.
Skills and techniques like bedside ultrasonography have been
applied to circumvent the lack of mobile imaging and pulse
oximetry monitoring is relied on heavily instead of regular
blood gas sampling.

While there is a need and will to develop and improve
critical care, there is a dire need of experts specifically trained
in intensive care in the form of doctors and nurses. However,
low wages drive majority of the trained personnel out of their
centers and the few available personnel are overworked and
come at a very high cost. A convenience sampling of 13 low-
middle income country ICUs showed that 77% lacked trained
staff and identified this as the most important barrier to the
development of intensive care [8•, 21••, 22]. These factors
double as reasons for the reduced number of ICU beds that
is mentioned in the majority of the published literature. Other
factors identified include the lack of supplies, coordination,
infrastructure, and human resource [23].

Current Intensive Care Practices

Intensive care involves the provision of intensive specialized
medical and nursing care alongside enhanced monitoring of
critically ill patients. Multiple methods of physiological sup-
port are applied during transitional times of organ
insufficiency.

There is an increased awareness of the fact that intensive
care practices in low-resource-limited centers are largely in-
fluenced by data from developed countries whose population
greatly differs from that in resource-limited settings. The low-
income population is young and free of chronic illnesses [9•]
and with different disease patterns. Infectious diseases such as
HIV, tuberculosis, and malaria, malnutrition, and road traffic
accidents are the main contributors to morbidity and mortality
in low-resource regions, and as such will be the biggest
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contributors to ICU admissions. As a result, there has been a
move to study our own population and tailor interventions to
our needs, such as the recommendations for sepsis manage-
ment in resource-limited centers [24].

Conclusion

While the burden of disease is noted to be large and the ben-
efits of critical care recognized, the ICU capacity in resource-
limited settings remains largely undocumented and low. It is
therefore important that efforts should be focused first on
documenting the current capacity and second, on lobbying
for both human resource training, retention to run the available
units and develop standards of care for critically ill in low-
resource settings.
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