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ABSTRACT

Background & objectives: Pulmonary ultrasound is an interesting tool for the etiological diagnosis of acute
respiratory failure (ARF), but its impact has been little studied. We evaluated the impact of implementing Bedside
Lung Ultrasound in Emergency (BLUE)-protocol on diagnosis and etiological treatment times, the proportion of
imaging procedures performed, and mortality.

Methodology: A quasi-experimental ‘before—after’ study was conducted in the Emergency and Intensive Care
Departments of the University Clinics of Kinshasa from April 1, 2023, to August 30, 2024. Pre-implementation phase
entailed the prospective collection of data on patients admitted with acute respiratory failure (ARF). Data from 151
patients (99 before and 52 after the implementation of the BLUE protocol) were analyzed. Student’s t, Mann—
Whitney, chi-squared, and Fisher’s exact tests were used, as well as logistic regression to identify factors associated
with mortality (P < 0.05).

Results: The two groups were comparable in baseline characteristics. The time to etiological diagnosis <1 day
increased significantly from 62.7% to 80.3% (P = 0.033). The time to etiological treatment <1 day also improved from
53.5% to 80.3% (P = 0.003). The use of chest X-rays decreased (48.5% vs. 9.6%, P = 0.01), while mortality remained
unchanged (52.5% vs. 57.7%, P = 0.545).

Conclusion: Implementation of the BLUE protocol shortened diagnosis and treatment times and reduced ionizing
imaging but did not significantly affect mortality.
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1. INTRODUCTION

Acute Respiratory Failure (ARF) is the sudden inability
of the respiratory system to to ensure satisfactory
haematosis.! It is a major health problem. It accounts for
4% of hospital admissions and 10.4% of intensive care
unit admissions, with mortality ranging from 35 to 40%.2
ARF management requires imaging examinations,
which are often not feasible in emergency situations, or
are unreliable. For several decades now, bedside lung
ultrasound,® and more specifically the BLUE protocol,
has been a valuable tool in the etiological diagnosis of
ARF in emergency and intensive care settings. Several
studies have been carried out on its diagnostic
performance.*>% But very few studies been carried out
on its impact on the management of AKI.3

A variety of conditions may be responsible for ARF.”
The challenge in the emergency management of ARF is
not only to compensate for respiratory failure, but above
all to establish a precise etiological diagnosis at an early
stage.*® However, the imaging procedures necessary for
this diagnostic process are not always feasible in
emergency settings due to the potential risks associated
with moving unstable patients.>® Chest CT and
Angioscan are the preferred diagnostic modalities for
investigating the underlying causes of ARF; however,
these procedures often necessitate patient movement.
Chest X-rays, on the other hand, can be performed at the
patient's bedside, but their diagnostic value is limited in
the investigation of ARF.>® Furthermore, the use of CT
scans and chest X-rays carries the potential for patients
to be exposed to ionizing radiation, a known health
hazard.

Lung ultrasound was introduced late because air was
seen as an obstacle to ultrasound. However, over the past
two decades, lung ultrasound has become an
indispensable diagnostic tool for emergency and
intensive care patients. Following an examination of the
ultrasound semiology of the lung, numerous authors
have conducted studies on the diagnostic performance of
lung ultrasound. Simplified lung ultrasound protocols
have also been described with the aim of facilitating
practice by clinicians at the point of care. A notable
example of such a protocol is the BLUE protocol. This
protocol involves the utilization of lung ultrasound in
conjunction with the ultrasound of the veins in the lower
limbs. The BLUE protocol is notable for its utilization of
a streamlined algorithm, which enables comprehensive
review of most potential etiological diagnoses of ARF.
While the performance of this protocol in the etiological
diagnosis of ARF has been the subject of extensive
research, notably by Kankonde et al., the question of its
impact on the management of ARF remains to be
answered. Nevertheless, lung ultrasound, particularly the
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BLUE protocol, has considerable potential as a valuable
tool for the etiological diagnosis of ARF in low-resource
settings.

The general objective of the present study is to evaluate
the impact of the implementation of the BLUE protocol
on the time to etiological management, the frequency of
ionizing imaging examinations and the mortality of
patients admitted for acute respiratory failure to the
emergency and intensive care units of the Clinique
Universitaire de Kinshasa (CUK).

The objective of this quasi-experimental study was to
assess whether implementing the BLUE protocol would
reduce time to diagnosis and treatment, decrease use of
ionizing imaging, and affect mortality among patients
admitted for ARF.

2. METHODOLOGY

We conducted a ‘before-and-after’ quasi-experimental
study in the Emergency and Intensive Care Departments
of the University Clinics of Kinshasa during the period
from April 2023 to August 2024.

This pre-implementation phase occurred from April 1 to
December 31, 2023. This phase entailed the prospective
collection of data on patients admitted with ARF. The
intervention consisted in implementing the BLUE
protocol. This phase, which occurred from June to
December 2023, encompassed several key activities,
including physician training, the creation of a digital
forum, protocol development and dissemination, and
guided practice in lung ultrasound. The post-
implementation phase ensued from January 1 to August
31, 2024. In addition to the prospective data collection,
all patients selected during this phase underwent lung
ultrasound according to the BLUE protocol.

The study population consisted of all patients with ARF
admitted to CUK emergency departments or intensive
care units. Patient recruitment was exhaustive and
prospective. Patients meeting the selection criteria were
included: patients with ARF, be at least 18 years old and
admitted to CUK emergency and intensive care units
during the periods corresponding to the two phases of the
present study. The study was conducted in two phases,
separated by implementation of the BLUE protocol. The
implementation entailed the provision of theoretical and
practical training to clinicians in the theoretical
principles of US and the practice of lung ultrasound
(LUS).

A 3-day seminar was organized by the Department of
Anesthesia and Intensive Care in collaboration with the
Department of Medical Imaging. The theoretical
component of the seminar, delivered jointly by a medical
imaging specialist and two anesthesia and intensive care
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specialists with at least one holding an
ultrasound certificate, covered the
basics of ultrasound, the role of
ultrasound in intensive and emergency
care, and LUS.

A practical workshop followed, led by 8-profile
an anesthesiologist with a LUS ‘
qualification. This practical training A e

continued throughout the
implementation of the BLUE protocol.
The BLUE protocol was then discussed
and critiqued by the attending clinicians,
who presented lung ultrasound scans
performed in their daily practice.

The data for this study were collected
during the pre- and post-implementation
phases of the BLUE protocol. LUS
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scans were not mandatory in the
pre—implementation phase but were

performed for all selected patients in the
post—implementation phase. LUS scans were performed
using a handheld ultrasound device consisting of a
Philips-brand lumify phased array probe and a Galaxy
tab S6 tablet, which held the lumify application.

The ultrasound examination of the lung was performed
in the supine position for the most bedridden patients,
and in the semi-seated position for the least bedridden.
The thorax was divided into anterior, lateral and
posterior regions. Each region was then subdivided into
upper and lower quadrants, resulting in a total of six
quadrants per lung.  Longitudinal sections were
preferred, to utilize the shadow cones of the upper and
lower ribs as landmarks. The BLUE protocol was used
to determine the etiological diagnosis of ARF.

In instances where patients presented with ARF
accompanied by an A profile on pulmonary ultrasound,

Figure 1: BLUE algorithm protocol

the examination was completed by a 4-point Doppler
ultrasound of the lower limbs. The purpose of this
Doppler ultrasound of the limbs was to look for venous
thrombosis in the femoral and popliteal veins bilaterally.
The presence of visible walls, hyperechoic contents, and
absent or inadequate Doppler flow was indicative of
venous thrombosis. This additional information was then
used to either retain or exclude a diagnosis of pulmonary
embolism.

The BLUE protocol algorithm was utilized to establish
the etiological diagnosis of ARF (Figure 1).

The following data were collected: sociodemographic
data (age, sex, profession); clinical and therapeutic data
(date of admission, time of admission, comorbidities,
type and number of organ failures, etiological diagnosis,
time of etiological diagnosis, type of imaging performed
for etiological diagnosis, etiological treatment and
suppletive treatment); and evolutionary data
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(complications, survival to D28 and length of
hospital stay).

The main criterion for judgment was the
etiological treatment time. Secondary criteria
included the time to etiological diagnosis,
reduction in the frequency of ionizing
imaging examinations requested (Rx thorax
and CT scan) and mortality at D28.

2.1. Operational definitions

Clinical respiratory failure was
defined as hypoxemia (SpO- less than 90%
and/or PaO; less than 60 mm Hg) associated

Figure 2: Kaplan Meier curve of patient survival to 28th day of

hospitalization, according to the time of implementation
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or not with hypercapnia (Pco,) > 45 mm
Hg).
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- Time to etiological treatment was defined as the time
between admission and the start of etiological
eatment,

- Time to etiological diagnosis is defined as the time
between the time of admission and the time when the
etiological diagnosis is made.

2.2. Statistical analysis

The data collected underwent daily quality control under
the responsibility of the investigator. The data collected,
in particular the LUS, underwent daily quality control
under the responsibility of the supervisor. This control
consisted in checking the accuracy of the observations
and the completeness of the forms. The data collection
forms were received and subjected to a second quality
control, before being encoded.

All data were collected and entered an Excel file,
transferred and then analyzed using SPSS 27.0 software.
The descriptive analysis performed using mean and
standard deviation for quantitative data with a Gaussian
distribution, median with interquartile range (IQR) for
data with a non-Gaussian distribution, and relative (%)
and absolute (n) proportions for categorical or qualitative
data.

Pearson's Chi-squared test or Ficher's exact test was used
to compare percentages. Student's t-test was used to
compare means. The Mann Whitney test was used to
compare medians. The Kaplan-Méier method was used
to estimate patient mortality on D28 of hospitalization.
The log rank test was used to compare curves. Factors
associated with mortality in patients admitted for ARF
were investigated using logistic regression, with
calculation of Odds ratios and their 95% confidence
intervals to determine the degree of risk.

For all tests performed, the threshold of statistical
significance was P < 0.05.

3. RESULTS

A total of 180 patients were admitted with ARF during
the two survey periods, 128 before and 52 after
implementation of the BLUE protocol. Of the pre-
implementation patients, 29 were excluded (Figure 2).
The present study included 151 patients, 99 before and
52 after implementation.

Table 1 shows the general profile of the patients. It
shows that 80 of the 151 patients in this study were
female (53%) and 71 were male (47%). There were no
gender differences between the two groups (P > 0.05).
The mean age of patients was 52.3 + 20.7 years and was
comparable between the two groups (P > 0.05). Most
patients had no professional activity, and this was true
for both groups I = 0.073).
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Most patients had one (45.7%), two (41.1%) or three
(11.9%) failures. In addition to respiratory failure,
circulatory failure (52 out of 151, or 34.4%) and
neurological failure (36 out of 151, or 23.8%) were more
common. There was no difference in the number (P =
0.675) or type (P = 0.273) of failures between the two
groups.

Pulmonary embolism and pleuropneumonia were the
most frequent etiological diagnoses, accounting for
21.9% and 11.3% of cases, respectively. The difference
in etiologic diagnoses between the two groups was not
statistically significant (P > 0.05). Conventional oxygen
therapy (79.5%) was used most frequently for respiratory
support. The interfaces used were nasal cannula (37.7%),
single mask (6%) and high concentration mask (HCM)
(31.8%). Of 151 patients admitted with ARF, 38 (25.2%)
received non-invasive ventilation (NIV) and 34 (22.5%)
invasive mechanical ventilation. More patients received
NIV (P < 0.003) and invasive mechanical ventilation (P
=0.001) after implementation of the BLUE protocol than
before.

Table 2 shows the time to etiological diagnosis, time to
etiological treatment, mortality at day 28 and hospital
stay for the 151 patients admitted with ARF. The time to
etiological diagnosis of ARF was one day or less in
69.5% of cases, and more than one day in 30.5% of cases.
Significantly more patients in the post-implementation
group had their etiological diagnosis within one day of
admission than in the pre-implementation group (80.3%
vs. 62.7% P = 0.033).

The time to etiological treatment of acute respiratory
failure was one day or less in 62.9% of cases, and more
than one day in 37.5% of cases. Significantly more
patients in the post-implementation group received
etiological treatment within one day of admission than in
the pre-implementation group (80.3% vs. 53.5% P =
0.003)

Hospital stays for patients admitted with acute
respiratory failure was less than one week in 47.7% of
cases, and more than one day in 52.3% of cases.
Significantly more patients stayed in hospital for less
than one week after implementation than before (55.8%
vs. 43.4% P = 0.003).

Mortality among patients admitted for acute respiratory
failure was 54.3%. It was 52.5% before and 57.7% after
implementation. There was no significant difference in
mortality between the pre- and post-implementation
groups (P = 0.545).

Table 3 shows the imaging examinations carried out to
investigate the etiology of acute respiratory failure. In
descending order, the imaging examinations carried out
for etiological research are pulmonary ultrasound
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Table 1: Demographic profile of the patients

Figure 3 shows the survival
curves for patients enrolled

VEUELIES All P- before and after
(n=151) [Before(n= | After (n = \CWERS  implementation of the BLUE
99) )52 protocol. It shows that
Gender. n (%) survival was comparable
Female 80 (53) 50 (50.5) 30 (57.7) 0.400 | between the pre- and post-
Male 71 (47) 49 (49.5) 22 (42.3) implementation groups.
Age. year Table 4 shows the factors
g::nei SD ig_i;: 20.7 :52.9 +20.3 :51.2 +21.6 0.342 associated with mortality in
Occugation n (%) patients admitted for acute
In occupation 26(17.2) | 21 (21.2) 5 (9.6) 0.073 rﬁs""ratot?’ tfa':lur? Tthe table
No occupation 125(82.8) | 78 (78.8) 47 (90.4) Shows  that & tactors are
Number of failures asspmated W|_th mortality in
One 69 (45.7) | 44 (44.4) 25(48.1) | 0675 | Patients admitted for acute
Two 62 (41.1) 40 (40.4) 22 (42.3) respiratory failure: age over
Three 18 (11.9) |13 (13.1) 5 (9.6) 55 years, the patient not
Four 2(1.3) 22) 0 working and the presence of
Type of failure more than one organ failure.
Circulatory 52 (34.4) 36 (36.4) 16 (30.7) 0.273
Neurological 36 (23.8) 23 (23.2) 13 (25)
Other 13 (8.6) 8 (8.1) 5 (9.6) 4. DISCUSSION
Diagnosis ARF is defined as hypoxemia
Pulmonary embolism 33(21.9) 20 (20.2) 13 (25) with or without hypercapnia
Ac pulmonary edema | 12 (7.9) 4 (4) 8 (15.4) . . .
; It is a life-threatening
Pleuropneumonia 6 (4) 5(5.1) 1(1.9) emergency. 114 Earl
Pneumonia 11(7.3) 44) 7(134) recognitio);]. is essential fo);
ARDS 3(2) 2(2) 1(1.9) : X :
Sepsis 27 (17.9) | 16 (16.2) 11 (21.2) oos | OPtimal diagnostic  and
Tuberculosis 8 (5.3) 8 (8.1) 0 Fh?r_ap_e“t'c management. The
Other 8 (5.3) 6 (6.1) 2(3.8) initiation ~ of  appropriate
Oxygen interface etiological ~ treatment s
Nasal cannula 57 (37.7) | 34(34.3) 23 (44.2) 0.234 | closely linked to the accuracy
Single mask 9 (6) 8 (8.1) 1(1.9) 0129 of the etlologl_cal dlag_nqsw.
HCM 48 (31.8) | 29 (29.3) 19 (36.5) 0364 | Advances  in  clinical,
MV 34 (22.5) 15 (15.2) 19 (36.5) 0.003 radiologic and scannographic
Non-Invasive ventilation | 38 (25.2) 15 (15.2) 23 (44.2) <0.001 | means of lung examination
Data presented as mean = SD or n (%). P < 0.05 considered as significant ?;:\Ilﬁe madfhelt p%ilscl)kl)(l)ZICta(.)l
HCM: High- ion Mask; MV: Mechanical Ventilati . I
C igh-Concentration Mask; echanical Ventilation investigation of ARF 1517

(39.1%), chest x-ray (35.1%), cardiac ultrasound
(22.5%), thoracic angioscanner (11.9%) and Doppler
ultrasound of the IM Vx (4.1%).

A comparison of the number of imaging examinations
performed shows a significant reduction in the number
of chest X-rays performed after implementation of the
BLUE protocol (48.5% vs. 9.6% P = 0.01), but a non-
significant reduction in the number of thoracic
angioscanner (11.1% vs. 9.6% P = 0.829), cardiac
ultrasound (24.2% vs. 19.2% P = 0.642) and MI Doppler
ultrasound (5.1% vs. 3.8%). It's worth noting that seven
out of 99 patients (7.1%) had undergone lung ultrasound
before implementation compared to 100% of patients
after implementation.

www.apicareonline.com

X-rays are an age-old tool that can be used at the patient's
bedside and are highly accessible. However, it has a
number of troublesome shortcomings in life-threatening
emergencies.'®81° CT scanning is more informative and
fills in the gaps left by radiography. However, it requires
patients to be moved, even if they are at risk.16620.21

In the context of limited resources, in addition to the
above-mentioned disadvantages, radiography and CT
scans face the thorny problem of patients' financial
accessibility to these investigations, which are
nevertheless useful for diagnosing acute respiratory
failure. Hence the interest in finding an etiological
investigation method capable of solving the main
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Table 2: Therapeutic and evolutionary data of patients before and after

implementation

Time between admission and
etiological diagnosis

Same day 74 (49) 45 (45.5)
One day later 31 (20.5) 17 (17.2)
More than a day after 46 (30.5) 37 (37.4)

Time between admission and
etiological treatment

Same day 68 (45) 40 (40.4)

One day later 27 (17.9) 13 (13.1)

More than a day after 56 (37.1) 46 (46.5)
Hospital stay

Less than a week 72 (47.7) 43 (43.4)

More_ than a week 79 (52.3) 56 (56.6)
Mortality

Survivor 69 (45.7) 47 (47.5)

Deaths 82 (54.3) 52 (52.5)

‘ introduced into general

(n = 151) Before (n = After (n =
99) 52)

29 (55.8)
14 (26.9)
9 (17.3)

28 (53.8)
14 (26.9)
10 (19.2)

29 (55.8)
23 (44.2)

22 (42.3)
30 (57.7)

Ultrasound was
subsequently

particularly in

traumatology.+?7
However, LUS was a
latecomer in its
development, as air

0.033 | \was considered an
ultrasound  obstacle.
However, over the last
few decades, and
following the

0.003 | development of
ultrasound lung
semiology, LUS has
experienced a
remarkable boom.

0.003 Several §tudies have
been carried out on the
diagnostic performance
of LUS?*%3  and
0.545 simplified protocols for

Table 3: Paraclinical information

99) 52)
Chest X-ray
Not realized 98 (64.9) 51 (51.5) 47 (90,4)
Realized 53(35.1) | 48 (48.5) 5 (9.6)
Angioscan thorax
Not realized 139 (92.1) | 92 (92.9) 47 (90.4)
Realized 18 11 7
Lung ultrasound
Not realized 92 (60.9) 92 (92.9) 0
Realized 59(39.1) | 7(7.1) 52 (100)
Heart ultrasound
Not carried out 117 (77.5) | 75 (75.8) 42 (80.8)
Realized 34 (22.5) | 24 (24.2) 10 (19.2)
Lower limb Doppler
echo
Not carried out 144 (95.4) | 94 (94.9) 50 (96,2)
Realized 7 (4.6) 5 (5.1) 2 (3;8)

value

<0.001

0.829

<0.001

0.642

0.921

the clinical use of LUS have been
proposed.3.:32

Our study is one of the few to
investigate the impact of LUS on
the management of ARF.333* |t
showed that implementation of the
BLUE protocol reduced the time to
etiological diagnosis, the time to
initiation of etiological treatment,
and the number of imaging
examinations, especially RT and
ST, performed. However, it did not
change the mortality rate of
patients admitted for ARF. This is
a landmark study of LUS,
specifically the BLUE protocol, in
emergency and intensive care units
in the Democratic Republic of
Congo, a low-resource country.

Our study showed that the
proportion of patients admitted
with  ARF whose etiological
diagnosis was established within

one day of admission increased significantly after
problem of acute medicine: to act quickly and implementation of the BLUE protocol. It increased from
effectively. Ultrasound offers a fast and easy alternative. 62.7% before to 80.3% after implementation of the
Thanks to technological advances, new ultrasound BLUE protocol P = 0.033.

scanners allow physicians to obtain sharper images at the
point of care (POC). The heart was the first example of
ultrasound exploration by the clinician at the POC.?>%3
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This study also showed a significant increase in the
proportion of ARF patients receiving appropriate
etiological treatment within 1 day of admission. We went
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from 53.5% receiving etiological treatment
on day one before to 80.3% after
implementation of the BLUE protocol P =
0.003.

Seyedhosseini et al.36 conducted a
randomized study of the impact of the BLUE

protocol on the time to treatment of acute | Age
respiratory distress in the emergency < 55 years 1 1
department. This study found a median time = 55 years 0.011 | 1.6(1.1-2.3) | 0.008 | 2.3 (2.1-45)
from admission to treatment of 17 minutes | pgfession
for the BLUE group, compared with 38 In operation 1 1
minutes for the control group. The difference No activity 0.027 | 1.5(1.1-2.3) | 0.023 | 2.6 (2-6.4)
between the two groups was statistically . ' T ' ' '
. _ No. of failures
significant (P = 0.0001). .

A single 1 1
Our two studies show that the use of LUS, >1 fault 0.003 | 3.3(1.2-9.6) | 0.002 | 5.7 (2-20.6)

Table 4: Factors associated with mortality in patients admitted
for ARF

Multlvarlate anaIyS|s

Determinants Unlvarlate anaIyS|s
OR (95% ORa (95%
I L I e L

specifically the BLUE protocol, reduces the
time taken to manage patients admitted to the emergency
department and intensive care unit.

Volpicelli G et al. (2006) previously reported that
bedside ultrasound reduced costs and saved time in the
management of acute respiratory distress in the intensive
care unit3® Unlier and Karagéz compared lung
ultrasound and radiography in the management of
pneumonia. They showed that ultrasound was faster and
more accurate in diagnosing pneumonia.3®

Our study and that of Seyedhosseini et al. (2017) as well
as several previously published studies, show that we can
save time in the management of ARF by using bedside
LUS. However, several methodological differences
between our two-studies merit analysis. They may
explain why our delay in initiating treatment is even
longer than that of Seyedhosseini et al.

In fact, Seyedhisseini's study was randomized. It
included patients admitted to the emergency department.
The control group and the study group (BLUE protocol)
received conventional imaging for the etiological
investigation of acute respiratory failure. The BLUE
Protocol group received LUS in addition to conventional
imaging. Conventional imaging verified the accuracy of
ultrasound diagnosis in the BLUE protocol group, while
LUS enabled initiation of etiological treatment.

In contrast, our study was a quasi—experimental before-
after study. It involved patients admitted to emergency
departments and intensive care units (ICU). All patients
could have benefited from conventional imaging and
even LUS, depending on affordability, patient condition
and availability of the technique. However, all patients
admitted after the implementation of the BLUE protocol
had received LUS.

The facilitators trained in LUS were used to verify the
accuracy of the diagnosis.
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All patients admitted with ARF after implementation
benefited from LUS, whereas this examination was only
performed in 7.1% of cases prior to implementation.
Comparing the number of other imaging examinations
performed, we recorded a significant reduction in the
number of chest X-rays performed after implementation
of the BLUE protocol (48.5% vs. 9.6% P = 0.01).
However, the numbers of thoracic angioscanner (11.1%
vs. 9.6% P = 0.829), cardiac ultrasound (24.2% vs.
19.2% P = 0.642) and lower limbs Doppler ultrasound
(5.1% vs. 3.8%) were almost identical.

A retrospective study by Cornesse et al.*” found a
significant decrease in chest X-rays and CT scans per
ICU stay after lung ultrasound implementation,
recording 10.3 £ 12 RTs before vs. 7.7 £+ 10 after (P =
0.005) and 0.5 + 1 ST before vs. 0.4 + 1 after (P = 0.01).

Our study and that of Cornesse et al. show that the
introduction of LUS reduces the number of chest X-rays
performed to investigate the etiology of ARF. In our
study, the number of STs was almost identical before and
after implementation. This difference can be explained
by the fact that thoracic CT scans, although the reference
imaging technique, are rarely performed in our context,
due to several obstacles, especially financial.

However, it should be noted that reducing the number of
RTs and STs reduces exposure to ionizing radiation and
health care costs.

This study shows that the mortality of patients admitted
with ARF was 52.5% before implementation and 57.7%
after, with no significant difference (P = 0.545).

Seyedhosseini et al. (2017) observed a mortality of 4.2%
in the BLUE group versus 13.6% in the control group.
This difference was not statistically significant (P-value:
0.34). Cornesse et al found that mortality was identical
before and after implementation. Mortality was 22% and
21% respectively before and after implementation of
lung ultrasound (P = 0.75).
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A comparison of our study with the two studies leads to
the following two observations:

- The use of lung ultrasound did not change the
mortality of patients admitted with ARF in any of
the three studies. Mortality in patients admitted with
AREF is related to multiple factors, and reducing it
requires a holistic approach that addresses the
various factors associated with mortality.

- Mortality from acute respiratory failure was higher
in our study than in the two studies cited above. Our
study was conducted in a context of reduced health
resources. The poor access of the population to
health care may explain this high mortality.

5. CONCLUSION

The aim of this study was to evaluate the impact of
implementing the Blue Protocol on the time to
etiological management, the frequency of ionizing
imaging examinations and the mortality of patients
admitted with ARF to the Emergency and Intensive Care
Units of the Clinique Universitaire de Kinshasa.

At the end of this study, we can conclude that lung
ultrasound offers many advantages in the management
of patients with ARF in acute care units, by reducing
delays in etiological management, initiating targeted
therapy, reducing ionizing examinations performed and
not influencing mortality at D28 without significant
difference.

However, further research is still needed to better
understand the impact of ultrasound on decision-making
regarding the management of patients with ARF in acute
care units.
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