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a b s t r a c ta r t i c l e i n f o

Tropical disease results in a great burden of critical illness. The same life-saving and supportive therapies tomain-
tain vital organ functions that comprise critical care are required by these patients as for all other diseases. In low
income countries, the little available data points towards highmortality rates and big challenges in the provision
of critical care. Improving critical care in low income countries requires a focus onhospital design, training, triage,
monitoring & treatmentmodifications, the basic principles of critical care, hygiene and the involvement ofmulti-
disciplinary teams. As a large proportion of critical illness from tropical disease is in low income countries, the
impact and reductions in mortality rates of improved critical care in such settings could be substantial.
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1. Introduction

The term tropical diseases can encompass all diseases that occur in
the tropics, whether they are communicable or non-communicable. In
regionswith a tropical climate there is an increased burden of infectious
diseases including malaria, dengue, leishmaniasis, schistosomiasis and
other infections [1,2]. In 2004 an estimated 15 million people died
from tropical infectious and parasitic diseases, predominantly in low
and middle-income countries [3]. While some progress in tropical re-
gions has been made, in 2015 the Global Burden of Disease Study esti-
mated that there were still over 700,000 deaths from malaria and over
1.6 million deaths from diarrhoeal illnesses. Although there is very little
data describing the critical illness burden in low income countries
(LICs), it is clear that many patients with tropical illnesses become crit-
ically ill.

The principals of critical care for these patients are the same irre-
spective of diagnosis. As well as disease-specific therapies, patients
who are critically unwell from a tropical disease need the same life-

saving and supportive therapies to maintain vital organ functions re-
quired by all critically ill patients. Critical care revolves around
supporting the patients' airway, breathing and circulation, with an em-
phasis on team-work, patient safety and standardised approaches to
care [4-6]. This review highlights the importance of critical care being
provided to patients suffering from tropical illnesses even when re-
sources are limited. Require

2. Current state of critical care in low income countries

The information on critical care capacity in LICs is sparse: over 50% of
countries lack data on Intensive Care Unit (ICU) capacity [7]. National ICU
bed capacity has been shown to be strongly related to the national budget
set aside for healthcare and hospitals in LICs, therefore LICs often lack ICUs,
especially outside major cities [7,8]. There are also discrepancies in the de-
scriptionof an ICU [9], fromtheavailability of advancedequipment formon-
itoring and intervention, to an increase in level of care and supervision [10].

Whereasmortality rates in ICUs in high income countries (HICs) are de-
clining and are now estimated at below 20% [11,12], mortality rates in crit-
ical care in LICs report alarmingly high rates of 30–80% [13-16]. Indeed,
mortality rates in ICUshavebeen seen to correlate to lowernational income
(Fig. 1) [12]. The highermortality ratesmay be due to a sicker patient pop-
ulation and/or the lower resources available in ICUs in LICs.
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Comparisons of illness severity are hampered by the fact that tools
such as SOFA (sequential organ failure assessment), SAPS (simplified
acute physiology score) and APACHE (acute physiology and chronic
health evaluation) [17]were developed in high resource settings and in-
clude parameters that are usually unavailable in hospitals in LICs. In one
ICU in Tanzania, 69% of admissions had at least one severely deranged
vital sign [16] suggesting a sick population. The epidemiological pattern
of diseases in LICs is different toHIC. There is a higher rate of nosocomial
infections in LIC and a high prevalence of multidrug resistance bacteria
such as methicillin-resistant Staphylococcus aureus [18]. One study of
ICUs in 75 countries from varied resource levels found that infected pa-
tients have higher mortality rates than non-infected patients [19]. Un-
like in the HICs where the causes of severe sepsis are mainly bacterial,
in LICs, non-bacterial infections like protozoal diseases such as malaria
and viral diseases like dengue and viral haemorrhagic fevers also
cause sepsis [20]. There is also a large burden of critical illness due to
trauma which disproportionately affects low-income countries [21,
22]. In addition, patients may present late due to a lack of infrastructure
for transport and emergency medical services, and suboptimal care on
arrival to hospital, leading to more severe disease.

A shortage of facilities, equipment, drugs and disposable materials
has been shown to be a major obstacle in handling the critically ill pa-
tients in LICs [23]. Hospitals lack the resources to follow international
guidelines for sepsis [23,24], and for traumatic brain injury [25]. Short-
age of treatment routines and trained personnel capable of taking care
of critically ill patients is another challenge facing critical care [8,9,26].
The World Health Organization (WHO) reports that there is a critical
shortage of physicians and nurses in over 57 countries [27]. Malawi,
with 17 million inhabitants and Tanzania with 50 million inhabitants
have only four and 22 specialists in Anaesthesia and Intensive Care re-
spectively, a workforce for the surgical and intensive care needs that
has been called “critically inadequate” [28]. The high workload, disap-
pointing outcomes and lack of suitable training deters health profes-
sionals from entering the field [29]. There is also a low availability of
medical technicians to maintain equipment and no budget set aside to
replace spare parts, thus machines that could help save lives are often
left lying dormant. Lack of adequate support services such as blood
banks and laboratory services also play a great role in the overall picture
of critical care in LICs [9,30].

3. Intensive care unit or critical care?

İntensive care units are not uniform and there is no commonly
agreed definition of an ICU. Several suggestions have beenmade to clas-
sify ICUs [9,31,32]. A recent international taskforce suggested three
levels: A level 1 ICU is capable of providing oxygen, non-invasive mon-
itoring, andmore intensive nursing care than on award, whereas a level
2 ICU can provide invasive monitoring and basic life support for a short
period. A level 3 ICU provides a full spectrum ofmonitoring and life sup-
port technologies [10]. For the purposes of this review, the term “Critical
Care” is preferred and is defined as “the care given to any patient who is
critically ill”. As such, Critical Care can be provided inmany settings – in
an emergency department, on a general ward, or in an ICU.

4. Requirements for critical care in LIC

4.1. Hospital design

Hospitals should be designed to optimise the management of criti-
cally ill patients. Critical illness is time-dependent and hospitals require
systems that can respond quickly and effectively. Critical care is not
contained solely within ICUs, it also takes place pre-hospital, in the
emergency department and on hospital wards [10,33]. This can be
with designated critical care areas - a resuscitation room in the emer-
gency department, a High Dependency Unit, a critical area on the
ward, or an ICU. An effective triage and emergency care is essential to
identify critically ill patients without delay [34]. In Malawi, paediatric
mortalities were reduced by 50% following the introduction of such a
system [35]. Once admitted, caring for patients in a dedicated ICU allows
a higher nurse/patient ratio, close monitoring and enables a concentra-
tion of critical care knowledge and resources [33]. Emergency equip-
ment and drugs can be kept close to the patient and always stocked.

4.2. Training

Staff should be trained in emergency and critical care. Critical care
should be a standard part of curricula for nurses, doctors and other cli-
nicians in their undergraduate training. In-service and refresher training
should be held at regular intervals for all staff managing critically ill pa-
tients [36]. All LICs should have specialists trained in critical care, and
curricula should at least meet international minimum standards [37].

4.3. Triage

Triage is the quick and accurate identification of patients with critical ill-
ness. In low-income countries triage is often absent or of poor quality [8,38].
All hospitals should have a formal triage system that is quick and simple and
precedes registrationprocessesandpayment for services.Thechoiceof system
depends on the available resources but should involve the patients' vital signs.

4.4. Monitoring and treatment modifications

Critically ill patients need continuous observation, frequent clinical
examinations and if available, a continuous patientmonitorwith appro-
priate alarm limits. Deranged physiological parameters can be used to
identify deterioration, and care should be frequently modified to
achieve defined physiological goals [39,40]. There must also be a meth-
od of monitoring and then recording patient's vital functions. This mon-
itoring can be either via non-invasive or invasive methods [10].

4.5. ABC care

Emphasis should be placed on maintaining a free airway in all patients.
Unconscious patients should be placed in the lateral position and suction
used to keep airways clear. Although pressurized oxygen and compressed
air for avoiding and treating hypoxia may be lacking, oxygen can still be

Fig. 1.Adjusted odds ratios of in-hospital death. Odds ratios are according to theGNI in the
whole cohort, with patients admitted to intensive care units in countries with high GNI as
the reference category. Model 2 includes adjustment for hospital-level variables. Model 3
includes adjustment for patient-level and hospital-level variables. GNI = gross national
income. Reprinted with permission from The Lancet Respiratory medicine; Vincent JL et
al. 2014;2 [5]:380–6. Assessment of the worldwide burden of critical illness: the
Intensive Care Over Nations (ICON) audit [12].
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