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Estimating mortality risk in burn patients
admitted at Rwanda’s largest referral hospital
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Abstract: Background: Burns is a disease of poverty, disproportionately affecting populations in low- and middle-
income countries, where most of the injuries and the deaths caused by burns occurs. In Sub-Saharan Africa, it is
estimated that one fifth of burn victims die from their injuries. Mortality prediction indexes are used to estimate
outcomes after provided burn care, which has been used in burn services of high-income countries over the last
60 years. It remains to be seen whether these are reliable in low-income settings. This study aimed to analyze in-
hospital mortality and to apply mortality estimation indexes in burn patients admitted to the only specialized burn
unit in Rwanda. Methods: This retrospective study included all patients with burns admitted at the burn unit (BU) of
the University Teaching Hospital in Kigali (CHUK) between 2005 and 2019. Patient data were collected from the BU
logbook. Descriptive statistics were calculated with frequency (%) and median (interquartile range, IQR). Associa-
tion between burns characteristics and in-hospital mortality was calculated with Fisher’s exact test, and Wilcoxon
rank, as appropriate. Mortality estimation analysis, including Baux score, Lethal Area 50 (LA50), and point of futility,
was calculated in those patients with complete data on age and TBSA. LA50 and point-of-futility were calculated
using logistic regression. Results: Among the 1093 burn patients admitted at the CHUK burn unit during the study
period, 49% (n=532) had complete data on age and TBSA. Their median age, TBSA, and Baux score were 3.4 years
(IQR 1.9-17.1), 15% (IQR 11-25), and 24 (IQR 16-38), respectively. Overall, reported in-hospital mortality was 13%
(n=121/931), LA50 for Baux score was 89.9 (95% CI 76.2-103.7), and the point-of-futility was at a Baux score of
104. Conclusion: Mortality estimation indexes based on age and TBSA are feasible to use in low-income settings.
However, implementation of systematic data collection would contribute to a more accurate calculation of the mor-
tality risk.
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Introduction been estimated that one in every five patients
with burns die, with children under five years of
age having a mortality more than double that

their peers in the rest of the world [1, 3].

Burns are a global health concern and a chal-
lenge for public health, especially in low- and

middle-income countries (LMICs), where over
96% of deaths due to burns occur [1]. Although
most burn injuries are preventable, and despite
the incidence and outcomes of burns improv-
ing in high income countries (HICs) in the last
decades, in LMICs, the burden of burns rema-
ins high [1-4]. In Sub-Saharan Africa, it has

Although incidence and severity of burns are
heterogeneous, the healthcare needs related
to burns are universal [5].

In the last 60 years, HICs have developed a
plethora of models based on the patient age
and burn size, to estimate the in-hospital mor-
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tality, and these have been used to compare
and control results of the provided burn care
[4-7]. Nevertheless, mortality estimation index-
es based on age and total body surface area
afted by burn (TBSA) are not routinely used in
LMICs, although studies from middle-income
countries have shown their feasibility [8-10].
Three well-known and widespread indexes are
Baux score, Lethal Area (LA50), and point of
futility. The Baux score estimates the mortality
risk in burn patients, and is calculated by add-
ing patient age and percentage of total body
surface area affected by the burn (TBSA) [6].
Along with TBSA, the Baux score can be used to
calculate the LA50, which is the Baux score or
TBSA at which the risk to die is approximately
50%. “The point of futility” is the Baux score or
TBSA at which mortality risk approaches 100%.
These metrics reflect the local standard of
burn care and have been adjusted upwards
in high-income settings, parallelly to improve-
ments in burn care treatments. We hypothesize
that these prediction models might also be reli-
able to test outcome of burn care in resource-
limited settings.

Rwanda is a low-income country in east Africa,
with a population of approximately 13.2 million
people [11]. The University Teaching Hospital of
Kigali (CHUK) is the largest national referral
hospital of the country and admits patients of
all ages referred from health centers or district
hospitals from all over the country. The burn
unit at CHUK has the only dedicated burn ward
in Rwanda, where a plastic surgeon, residents
in plastic surgery, and dedicated nursing staff
manage burns injuries. At CHUK, there is not a
dedicated burn intensive care unit (ICU), but
patients with burns requiring intensive care are
transferred to the general ICU.

Previous studies have shown that burns ac-
counted for 5% of all trauma admissions at the
CHUK, and that children were the largest risk
group for burns, with an alarming high in-hospi-
tal mortality above 16% reported between
2014 and 2015 [12, 13]. What remains un-
known is the in-hospital mortality at the CHUK
burn unit during a longer observational time,
and possible changes in mortality trend. This
study therefore aimed to analyze in-hospital
mortality and the utility of indexes based on
TBSA and age to estimate the mortality risk
among patients with burns admitted at the only
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dedicated burn ward in Rwanda, during the last
15 years.

Methods
Study setting and design

In this retrospective study, we included all
patients with burns admitted to the Burn Unit
at the University Teaching Hospital of Kigali
(CHUK), between January 2005 and December
2019. Patients who had burn injuries associat-
ed with other polytraumatic events were exclud-
ed. Patients without either age or TBSA record-
ed were also excluded from Baux Score, LA50,
and point of futility analysis. The data included
in the analysis were prospectively collected
through patient logbooks by the nursing staff at
the burn ward. The outcome of interest was in-
hospital mortality which was defined as those
patients who died at the Burn Unit and who had
“death” recorded as outcome in the logbook.
Information on patients who died after transfer-
ring to other departments, such as the ICU, are
not included in this mortality count, because
they were recorded as “transferred” or “deterio-
rated” in the Burn Unit logbook by the nursing
staff. In this study, patients recorded as “dis-
charged”, “left against medical advice (AMA)”,
“deteriorated”, or “transferred” in the Burn Unit
logbook were coded as “survivors”.

The following variables were coded as cate-
gorical: gender (female/male), presence of full
thickness burns (yes/no), referral from differ-
ent areas (Kigali/other provinces), referral from
different health facilities (health centers/dis-
trict hospitals), burn mechanism (scald/flame/
electric/chemical), and surgical treatment
(yes/no). Following variables were collected
as continuous: age (years), percentage of the
total body surface area burned (TBSA), and
length of stay at the Burn Unit (LOS in days).
Presence of inhalation injury was only docu-
mented in two patients, and therefore was not
included among the considered variables.

Data analysis

De-identified data were transferred from the
patient logbooks into an excel spreadsheet.
Baux scores were calculated for all patients
who had recorded age and TBSA. Descriptive
statistics were calculated with frequency (%)
for categorical variables and median (interquar-
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Percent In-Hospital Mortality By Year
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Figure 1. In-hospital death in the study population and in children under 5

years, between 2005 and 2019.
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Figure 2. Percentage of patients with both data recorded on age and

TBSA%, over time.

tile range, IQR) for continuous variables. Si-
gnificant associations between patient demo-
graphics and clinical characteristics and in-
hospital mortality were tested with Fisher’'s
exact test for categorical variables, and Wil-
coxon rank sum tests for continuous variables.
We used the recorded patients’ age and TBSA
to calculate the Baux Score, LA50 and point of
futility which were analyzed to estimate the risk
of death of these burn patients. LA50 for Baux
score and TBSA were calculated using logistic
regression. The point of futility for Baux score
was defined as the highest calculated Baux
score after which mortality was 100%. Baux
score, LA50, and point of futility were retro-
spectively calculated for those patients with
complete data on age and TBSA. All analys-
es were performed using StatalC 16.0 (Soft-
warer).
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Ethical approval

Ethical approval for this study
was obtained from the CH-
UK Ethics Review Committee
(Ref:EC/CHUK,/007/2020) and
from the Partners IRB Com-
mittee (Ref:2020P001096).

Results

A total of 1,093 patients were
admitted to the CHUK burn
ward during the study period;
male sex was predominant
(n=597), and median age was
3.3 years (IQR 1.8-15.4), wi-
th 643 patients (61%) being
younger than 5 years. Seventy
percent of patients were re-
ferred from other facilities wi-
thin Kigali (n=735), while 329
came from other provinces, wi-
th district hospitals being the
most common referring facility
(62.2%, n=410). Burn size was
recorded in 726 patients and
for them, median TBSA% was
17% (IQR 12-25). Information
on burn thickness was collect-
ed in 511 patients, of which
199 (39%) had full-thickness
burns. The most common burn
mechanism was scald (n=639),
followed by flame (n=121), el-
ectric injury (n=25) and chemical burn (n=4). Of
those with available information on burn man-
agement (n=712), 15.7% (n=112) underwent
one or more surgical interventions, includ-
ing surgical debridement (n=56), skin grafting
(n=54), or amputation (n=2). Median length of
stay was 32 days (IQR 10-143 days) and in-
hospital mortality was 13% (n=121/931).
Figure 1 shows overall mortality and mortality
in children under 5 years, by year, during the
study period. LA50 by TBSA was 47.5% and the
widest TBSA% at which a patient survived was
75%.

2018 2020

2018 2020

It was possible to calculate Baux score only in
those patients (n=532), who had both TBSA
and age recorded. Figure 2 shows improve-
ment in completeness of collection of data on
age and TBSA over time, and Figure 3 shows
the distribution of Baux scores in the 532

Int J Burn Trauma 2024;14(1):25-31



Estimating mortality risk among burn patients in Rwanda

Distribution of Baux Scores
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Discussion

The purpose of this study was
to analyze the in-hospital mor-
tality in the only dedicated
burn ward of Rwanda, as well
as to investigate the feasibility
of burn mortality estimation in-
dexes based on age and TBSA
in a resource-limited setting.
Between 2015 and 2019, the
overall mortality among pati-
ents with burns admitted at
the University Teaching Hos-
pital of Kigali (CHUK) was 13%,
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Figure 3. Baux score distribution in the group of patients (n=532) with re-

corded data on age and TBSA%.

Predicted Mortality by Baux Score

150 which falls within the 9-26.8%
range reported in a previous
review of burn injuries in Sub-
Saharan Africa [3]. It appeared
that overall mortality improved
over time, though it began to
trend upward again in 2018.
However, the causes of that
° are unknown and implementa-
tion of data collection, which
should systematically include
information on referral indica-
tions, burn severity, and time
between injury and admission,
might contribute to understand
trends. There was also a rise
in mortality in 2013, but the
inaccessibility of the medical
records for this period makes it
impossible to explain the cause
of this increase.
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Figure 4. Estimated Baux curve.

patients. The median Baux score during the
study period was 23.5 (IQR 16-38.3). Figure 4
shows the estimated Baux curve, which repre-
sents the correlation between in-hospital mor-
tality and Baux score with O representing no
in-hospital mortality and 1 representing 100%
in-hospital mortality recorded. The LA50 for
Baux score was 89.9 (95% Cl 76.2-103.7),
which means that the mortality risk of patients
with this Baux Score was approximately 50%.
The point of futility was determined to be at
a Baux score of 104, which means that all
patients with Baux scores over 104 died.
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Baux Score is a simple and reli-

able index to estimate the risk

of death after burns, and we

expected it to be easy to calcu-
late in most of the patients at the CHUK, as it
only requires information on age and TBSA%
[4]. Nevertheless, we found that TBSA was not
systematically recorded in the logbooks, which
allowed us to test this prediction tool in just
half of the study population. However, our group
has recently shown a significant improvement
in the completeness of data collected at the
CHUK-Burn Unit during the past years, which
will allow us to use this prediction tool in a
broader cohort in future studies [14]. Most
studies assessing the relationship between
Baux score and mortality have been performed
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in HICs [4-7]. For example, in a British article
analyzing patients admitted to a specialized
burn service between 1982 and 2008, the
LA50 for Baux score was 109.6 (Cl 105.9-
113.4), and the point of futility was reported
as 160 [6]. In our population, we found much
lower scores for both, with an LA50 for Baux
Score of 89.9 and a point of futility of 104,
though it is important to note that, while the
UK study does not report median age or TBSA
for their overall population, we assume that the
burn cohort at CHUK is likely younger and per-
haps presenting with larger TBSA. Additionally,
as the data from the UK study was collected
over 10 years ago, it is likely that burn care in
that setting has improved, and the LA50 values
may be even higher now than at the time of
study publication. Another study performed in
Iran, an upper-middle income country, used
TBSA to calculate LA50 and found it to be
43.7%, slightly below that of our population
(TBSA LA50 47.3%). Looking at Sub-Saharan
Africa, a South African study reported findings
which are similar to our own, with an LA50 for
Baux score of 76 and a point of futility at 112
[15]. To date, there are few studies applying
mortality prediction models in low- and middle-
income settings [8, 16, 171.

Thus, the survival of burn patients in the CHUK
burn unit appears to be comparable to those
reported in previous studies performed in simi-
lar settings [18, 19]. However, we must consid-
er several factors which may have influenced
outcome after burn care in our population and
may have falsely elevated our calculated Baux
score LA50, making patient mortality risk seem
lower than it truly is. For example, the burn unit
at CHUK is not equipped to manage patients
with intensive care needs, such as mechanical
ventilation. Critically ill patients are therefore
transferred to higher levels of care, such as
the ICU or high dependency unit (units that can
provide higher levels of care but are one step
below ICUs). If patients die after transferring
to these services, their deaths are not reported
in the burn unit’s logbooks, and these patients
are coded as “transferred”. Furthermore, burn
patients who die at the Accidents and Emer-
gency Department before admission to the
burn unit are not recorded in the burn unit
logbooks.

Frequently, there is a delay in reaching care
when patients with burns are referred from
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health centers to Kigali, and the delay may be
even larger in cases where patients try to treat
the burns using traditional medicine before
seeking care [20-22]. This delay leads to a nat-
ural selection of people with higher probability
to survive the injury. Thus, individuals who
make it through this referral process and are
stable enough to be admitted to the burn unit
are more likely to survive their burns, which
might lead to a survival bias that can further
affect the reliability of the traditional mortality
prediction tools. In our opinion, in low-income
settings, factors such as time between injury
and admission, and use of traditional medicine
before reaching care should be included in the
analysis. It is also important to note that most
of the burn patients in this study were children
with scalds, who have been shown to have bet-
ter survival as compared to their elderly coun-
terparts [5, 23].

Limitations

First, this is a retrospective study which relied
on manual chart review of handwritten records.
This information could be difficult to read and
is subject to some interpretation bias. Second,
many patients had incomplete data, with both
TBSA and age recorded in less than half of the
patients, so that we were unable to calculate
Baux scores for the entire cohort. Additionally,
we were unable to calculate revised Baux score,
which includes presence of inhalation injury, as
this was not recorded for the burn unit patients.
Previous studies have validated the revised
Baux score as an index for estimating mortality
among patients. Thus, in order to improve an-
alysis of mortality in this setting, it is essential
to standardize collection of the presence or
absence of inhalation injury for all patients [4,
24].

Conclusion

Overall, in-hospital mortality during the last 15
years at a specialized burn unit in Rwanda was
13%, which is comparable with outcomes previ-
ously shown in similar settings, although incom-
pleteness of data significantly limited the reli-
ability of the findings. The use of burn mortality
estimation indexes, such as Baux score, was
feasible in this context, though again limited by
incomplete data. Other factors relevant in this
context, such as delay in reaching care, should
be included to improve their reliability. Further
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research is necessary to implement burn-spe-
cific and contextualized data collection, to ac-
curately evaluate outcome after providing burn
care.
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