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Abstract
Introduction In Cameroon, acute bronchiolitis has been reported as the third commonest lower respiratory 
infection and is usually associated with low mortality. Nonetheless, respiratory distress associated with non-adherence 
to management guidelines can prolong hospital stay. This study aimed to explore predictors of prolonged hospital 
stay (≥ 5 days) and mortality in patients aged < 2years hospitalised for acute bronchiolitis.

Methodology We conducted a retrospective cohort study at three paediatric units in the city of Douala, Cameroon. 
Factors associated with prolonged hospital stay and mortality were determined using multivariable linear regression 
model. Threshold for significance was set at p ≤ 0.05.

Results A total of 215 patients with bronchiolitis were included with mean age of 6.94 ± 5.71 months and M/F sex 
ratio of 1.39/1. Prolonged hospital stay was reported in 46.98% and mortality in 10.70% of patients hospitalised 
for bronchiolitis. Factors independently associated with prolonged hospital duration were oxygen administration 
[b = 0.36, OR = 2.35 (95% CI:1.16–4.74), p = 0.017], abnormal respiratory rate [b = 0.38, OR = 2.13 (1.00-4.55), p = 0.050] 
and patients presenting with cough [b = 0.33, OR = 2.35 (95% CI: 1.22–4.51), p = 0.011], and diarrhoea [b = 0.71, 
OR = 6.44 (95% CI: 1.6-25.86), p = 0.009] on admission. On the other hand, factors independently associated with 
mortality were age of the patient [b= -0.07, OR = 0.84 (95% CI: 0.74–0.97), p = 0.014] and oxygen administration 
[b = 1.08, OR = 9.64 (95% CI:1.16–79.85), p = 0.036]

Conclusion Acute bronchiolitis represented 1.24% of admissions and was common in the rainy season, in males and 
3–11-month-old patients. Management guidelines were poorly respected. Prolonged length of stay was reported 
in half of the patients hospitalized and mortality was high, especially in younger patients and in patients receiving 
oxygen.
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Introduction
Acute bronchiolitis is a seasonal viral respiratory tract 
infection, affecting children aged 1 to 24 months [1]. 
Multiple respiratory viruses such as rhinovirus, human 
metapneumovirus and parainfluenza viruses can cause 
acute bronchiolitis, however, the most common virus 
is the human Respiratory Syncytial Virus (RSV), which 
is responsible for more than 60% of cases [2–5]. Glob-
ally, RSV-caused infections affect roughly 33  million 
(21.6–50.3 million) of children under the age of five, and 
contribute to 3.2  million hospitalisations (range: 2.7–
3.8 million), and 120,000 deaths (range: 94,000-149,000) 
each year [6]. The mean cost of hospitalisation is esti-
mated at €3,973 per child < 1 year old [7]. It is clinically 
characterized by predominantly expiratory dyspnea, 
signs of respiratory distress, and wheezing which is 
sometimes audible at a distance [8]. The clinical course 
of this infection is variable, ranging from the mild forms 
managed on an ambulatory basis to more severe forms 
characterized by acute respiratory distress requiring hos-
pitalization [8]. Mortality is less than 2% according to 
various reports [1, 9, 10].

In Cameroon, acute bronchiolitis has been reported 
as the third commonest lower respiratory infection [9]. 
Though consensual management guidelines for acute 
bronchiolitis are not yet known, the use of medications 
like bronchodilators and corticosteroids are not recom-
mended [11–13]. In 2003, in France, adherence to these 
guidelines was reported at 6% of cases, which improved 
to 52.5% in 2013 [14, 15] with subsequent reduction in 
mortality [16]. Non-adherence to these guidelines have 
been associated with increased hospital length of stay 
[17] with its corollary of increased cost of care.

Only few reports in Sub-Saharan Africa have attempted 
to explore the burden and management of acute bron-
chiolitis. The aim of this work was to explore the hospi-
tal management practices with respect to recommended 
guidelines and analyse factors associated with prolonged 
length of stay and mortality in children hospitalized for 
acute bronchiolitis.

Methodology
Study design and study setting This was a retrospec-
tive cohort study carried out in three hospitals in the 
city of Douala, the economic capital of Cameroon. Our 
study sites were the pediatric units of three hospitals: 
one is a second category hospital i.e. Laquintinie Hospi-

tal of Douala (HLD) and the two others are first category 
hospitals i.e., the General Hospital of Douala (HGD) and 
the Paediatric and Gynaecological Hospital of Douala 
(HGOPED).

Study period The study involved hospital database over 
a period of 4 years from 1st January 2018 to 31st Decem-
ber 2022.

Population selection All patients with a diagnosis acute 
bronchiolitis hospitalised in any of the three hospitals 
during the study period were eligible for the study. We 
included only patient aged 1–24 months. Patients with a 
diagnosis of asthma or who had 2 previous episodes of 
acute bronchiolitis were excluded. Records with missing 
data on demographic characteristics like age and sex as 
well as outcomes were also excluded.

Outcome of interest The main outcome of interest was 
prolonged hospital length of stay (LOS). Prolonged hos-
pital stay was defined as at least one hospital stay of 5 
or more days in a paediatric unit for acute bronchiolitis 
[18]. The secondary outcome of interest was death during 
hospitalisation.

Predictor of interest The main predictors of interest 
were age, and initial oxygen saturation [18].

Sample size calculation Rodriguez et al. [18] reported 
that mean initial oxygen saturation (%) was 86.4 ± 5.4SD 
in patients with prolonged hospital LOS while this was 
88.4 ± 5.0SD in patients without prolonged hospital LOS. 
Based on these results, for a desired confidence interval of 
95%, a power of 80%, the ratio of exposed samples to those 
not exposed of 1, a significance threshold of 5%, the mini-
mum sample size is 107 patients in each exposure group, 
giving a total of 214 patients with acute bronchiolitis [19].

Data collection tools and procedures
Medical records of patients hospitalized for bronchiol-
itis were reviewed for the following demographic, clini-
cal, and microbiologic information: month of admission, 
age in months, gender (male, female), presence of under-
nutrition and other comorbidities like trisomy 21, con-
genital heart disease (yes/no), initial peripheral oxygen 
saturation (%), and previous episode of bronchiolitis (yes/
no). Data was collected using a pretested data collection 
form and entered in excel sheet for storage.

Key message
Though the burden of acute bronchiolitis in Cameroon is still high, there is low adherence to management 
guidelines. Age and need for oxygen were associated with mortality.
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The diagnosis of acute bronchiolitis
Acute bronchiolitis was diagnosed based on history and 
physical exams alone as per recommendations [20]. Clin-
ical diagnosis of acute bronchiolitis was retained in any 
infant presenting with any first episode of wheezing pre-
ceded by or associated with two-to-three-day viral pro-
drome of fever, cough, rhinorrhoea, and a variable degree 
of respiratory distress. Any second episode of wheezing 
with personal or familial history of atopy received a trial 
of salbutamol. If there was a clinically relevant response 
this was classified as asthma and if no response, it was 
classified as bronchiolitis [21]. Most if not all paediatric 
units in Cameroon, RSV rapid tests are not available and 
therefore no infant hospitalized for acute lower respira-
tory infections is tested for RSV.

The hospitalisation criteria for patients with acute 
bronchiolitis are: significant deterioration in general 
condition, apnea, cyanosis, respiratory rate > 60, age ≤ 6 
weeks, history of prematurity ˂ 34 weeks of amenorrhea, 
corrected age of ˂3 months, underlying heart disease, 
transcutaneous arterial oxygen saturation below 94%, 
digestive disorders compromising hydration, psychoso-
cial difficulties, ventilatory disorder on chest x-ray per-
formed in the face of clinical arguments [15].

Management guidelines of acute bronchiolitis
In September 2000, a consensus conference (CC) organ-
ised by the HAS (Haute Autorité de Santé) in France 
recommended diagnostic and management guidelines 
for acute bronchiolitis [11]. Though these management 
guidelines have been updated in November 2019, both 
guidelines recommend comprehensive symptomatic 
therapy, with emphasis on nasopharyngeal wash (NPW) 
and prohibit the use of antibiotics (unless in cases when 
secondary bacterial infection is confirmed), corticoste-
roid therapy, or bronchodilators [13]. In Cameroon, no 
local management guidelines have been established and 
as such many consultants practicing in predominantly 
French-speaking cities like Douala, use guidelines from 
France. Our reference mainly relates to the guidelines 
from 2000 because our study covered hospitalisations 
in 2018–2019, which were prior to the release of these 
updated guidelines.

Statistical analysis Data was entered and analysed using 
the SPSS version 28 software. Quantitative variables were 
presented as mean and standard deviations, while quali-
tative variables were presented as frequencies (counts) 
and percentages. Mean values were compared between 
patients with and without the outcomes of interest using 
the independent Student t-test. Multivariable linear 
regression analysis was then performed using variables 
with p ≤ 0.250 [22] on univariate analysis to identify inde-
pendent factors associated with the outcomes of interest. 

Statistical significance was set at p ≤ 0.05 and the strength 
of the association was expressed as odds ratio with the 
95% Confidence Interval (CI). Kaplan-Meier curves was 
displayed to depict survival time based on the most sig-
nificant predictor of mortality event with subsequent log-
rank test analysis.

Ethical considerations Ethical clearance was obtained 
from the Institutional Ethics Committee for Research 
on Human Health of the University of Douala No 3527 
CEI-UDo/03/2023/T. Our study was carried out in strict 
compliance with the fundamental principles of medical 
research.

Operational definitions
Fever Temperature greater than or equal to 38 degrees.

Tachycardia Heart rate greater than 180 beats per min-
ute for patients less than 12 months [23] and above 140 
beats per minute for those aged 13–24 months [24].

Abnormal respiratory rate This is a broad term that 
refers to any respiratory rate that is not within normal 
limits i.e., 30–60 breaths per minute. Tachypnea referred 
to respiratory rate above 60 breaths per minute [23].

Hypoxia Peripheral oxygen saturation below 94% [11].

Leukocytosis White blood cell counts above 20 × 106 
cells/uL [25].

Thrombocytosis Platelet count above 450 × 106 cells/uL 
[26].

Severe anaemia Haemoglobin level below 7 g/dL.

Undernutrition Because of the retrospective nature of 
the study, only weight and age were correctly reported 
in files. We therefore considered undernutrition as any 
patient with Weight-for-Age Z scores below − 2.

Non-adherence to guidelines Based on the CC guide-
lines, non-adherence to guidelines was considered if a 
patient received any of the following treatments: bron-
chodilators, corticosteroids, chest physiotherapy, nebu-
lization with saline and antibiotics without evidence of 
alveolar infiltrates or leukocytosis [15, 27].

Oxygen supplementation targets Although most 
updated guidelines recommend < 90% as target for oxy-
gen supplementation [6], the pediatric department at 
Laquintinie has adopted the level of < 94% as a safeguard 
measure. This is because some authors have reported that 
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pulse oximetry overestimates oxygen saturation amongst 
blacks patients [28, 29].

Seasons Dry season refers to the period running from 
November-February and July-August each year while the 
rainy season runs from March-June and September-Octo-
ber each year [30].

Results
Patient recruitment In total, 7314, 6434 and 3653 
patients were hospitalised at HLD, HGD and HGOPED 
respectively during the study period, of which 215 
cases were diagnosed of acute bronchiolitis (HLD = 85, 
HGD = 59 and HGOPED = 71). The overall prevalence of 
acute bronchiolitis in these three major paediatric hospi-
tals was 1.24% (n = 215/17,401) representing 1.2%, 0.92% 
and 1.94% for HLD, HGD and HGOPED respectively.

Sociodemographic characteristics of patients and sea-
sonal variations Mean age of patients was 6.94 ± 5.71 
months. Most represented age group was 3–11 months 
(n = 125, 58.14%) followed by less than 3 months (n = 49, 
22.79%) and the 12–24 months (n = 41, 19.07%). Males 
constituted 58.14% (n = 125) of the sample while females 
made up 41.86% (n = 90) with a M/F sex ratio of 1.39. Most 
cases were hospitalised during the rainy season (n = 119, 

55.35%) with peak hospitalisation months being March 
and October. These trends have been similar over the 
years as seen in Fig. 1.

Prehospital management Prior to admission, patients 
received antipyretics in 30.23% (n = 65), antibiotics in 
26.05% (n = 56), cough suppressants in 3.26% (n = 7), and 
mucolytics in 3.26% (n = 7) of cases. Symptoms prior to 
admission included cough (n = 146, 67.91%), difficulty 
breathing (n = 93, 43.26%), refusal to feed (n = 74, 34.42%), 
rhinorrhoea (n = 74, 34.42%), vomiting (n = 23, 10.7%) and 
diarrhoea (n = 16, 7.44%) as shown in Table I.

Clinical characteristics On admission, 3.26% (n = 7) 
of our patients had cyanosis, use of accessory muscles 
of respiration in 16.28% (n = 35), nasal flaring in 66.98% 
(n = 144), grunting in 33.49% (n = 72), thoraco-abdominal 
asynchrony in 44.19% (n = 95), intercostal recession in 
60.74% (n = 130). Coarse and fine crackles were present in 
48.84% (n = 105), rhonchi in 37.67% (n = 81). Silent chest 
was reported in one patient.

Mean initial temperature was 38.06 ± 0.94 SD ºC, mean 
initial peripheral oxygen saturation was 90.28 ± 9.99 SD 
%, mean initial heart rate was 145.9 ± 26.56 SD beats per 
minute and mean initial respiratory rate was 49.55 ± 15.48 
SD breaths per minute. A total of 52.56% (n = 113) had 

Fig. 1 Monthly variations in acute bronchiolitis cases over the study period
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fever, 59.97% (n = 127) had hypoxia, 63.72% (n = 137) had 
tachycardia, and 23.3% (n = 48) had abnormal respira-
tory rate as shown in Table I. Up to 34.42% of patients 
had comorbidities (n = 74) which were polymalformative 
syndromes (n = 2, 2.7%), congenital heart diseases (n = 12, 
16.22%), trisomy 21 (n = 3, 4.95%), acute undernutrition 
(n = 39, 18.14%) and one case each of prematurity, laryn-
gomalacia and HIV (n = 1, 1.35%).

In-hospital management Corticosteroids were received 
in 75.81% (n = 163), antibiotics in 74.88% (n = 161). and 
salbutamol nebulization in 78.6% (n = 169). Nasal lavage 
was performed in 92.09% (n = 198), saline nebulization 
in 44.19% (n = 95), respiratory physiotherapy in 13.46% 
(n = 29), and nasogastric tube feeding in 35.35% (n = 76). 
About 5/16 (31.25%) children who had diarrhea in history 
of presenting complaint received IV fluid rehydration.

Laboratory and radiology results Mean initial white 
blood cell count was 12.47 ± 6.74 SD x106 cells/uL, mean 
initial hemoglobin level was 10.4 ± 1.79 SD g/dL and mean 
initial platelet count was 371.76 ± 171.44 SD x103 cells/uL. 
Leukocytosis was present in 8.59% of patients, severe ane-
mia in 2.48% and thrombocytosis in 29.45%. Chest X-ray 
was requested in 35.81% (n = 77/215) of patients and was 
abnormal in 48.05% (n = 37/77) of them. Alveolar opacities 
were present in 48.64% (n = 18/37) cases who performed a 
Chest X-ray as shown in Table I.

Factors associated with prolonged length of stay (LOS) 
and mortality Prolonged LOS was noted in 46.97% 
(n = 101) and mortality in 10.7% (n = 23) of patients. Mor-
tality rate per age group was 16.33% (n = 8/49), 10.4% 
(n = 13/125) and 4.88% (n = 2/41) in patients aged less than 
3 months, 3–11 months, and 12–24 months respectively. 
Prematurity, laryngomalacia, HIV and congenital heart 
diseases were insufficiently represented in outcome cat-
egories and therefor no sub analysis was conducted.
On univariate analysis, factors associated with prolonged 
hospital stay were female gender, previous episode of 
bronchiolitis, cough, diarrhoea, hypoxia, tachycardia, 
non-adherence to guidelines and oxygen administra-
tion as shown in Table I. On multivariable analysis, fac-
tors independently associated with prolonged hospital 
duration were oxygen administration [b = 0.36, OR = 2.35 
(95% CI:1.16–4.74), p = 0.017], abnormal respiratory rate 
[b = 0.38, OR = 2.13 (1.00-4.55), p = 0.050] and patients 
presenting with cough [b = 0.33, OR = 2.35 (95% CI: 1.22–
4.51), p = 0.011], and diarrhoea [b = 0.71, OR = 6.44 (95% 
CI: 1.6-25.86), p = 0.009] on admission as shown in Table 
II.

Factors associated with mortality on univariate analy-
sis were age of the patient in months, cough as present-
ing complaint, fever, female gender, tachycardia, and 
oxygen administration as shown in Table III. On multi-
variable analysis, factors independently associated with 
mortality were age of the patient [b= -0.07, OR = 0.84 
(95% CI: 0.74–0.97), p = 0.014] and oxygen administra-
tion [b = 1.08, OR = 9.64 (95% CI:1.16–79.85), p = 0.036] 

Table 1 Comparison of selected variables between patients with or without prolonged hospitalisation
Variable Prolonged hospitalizations

(n = 101)
Without prolonged hospitalizations
(n = 114)

Total p value

Age in months, mean ± SD 7.04 ± 5.94 6.87 ± 5.51 6.94 ± 5.71 0.834
Gender, male/female 53/48 72/42 125/90 0.113
Previous episode of bronchiolitis 5 (4.95) 13 (11.4) 18 (8.37) 0.088
Undernutrition 18 (17.82) 21 (18.42) 39 (18.14) 0.909
Presenting complaint
 Refusal to feed 37 (36.63) 37 (32.46) 74 (34.42) 0.520
 Cough 76 (75.25) 70 (61.40) 146 (67.91) 0.030
 Dyspnea 58 (57.43) 64 (56.14) 93 (43.26) 0.849
 Diarrhoea 13 (12.87) 3 (2.63) 16 (7.44) 0.004
 Rhinorrhea 33 (32.67) 41 (35.96) 74 (34.42) 0.612
Fever 52 (51.49) 61 (53.51) 113 (52.56) 0.797
Hypoxia 67 (66.34) 60 (52.63) 127 (59.07) 0.041
Tachycardia 56 (55.45) 81 (71.05) 137 (63.72) 0.018
Abnormal respiratory rate 31 (30.69) 17 (14.91) 48 (22.33) 0.069
Alveolar opacities on CXR (n = 37/77) 7/15 (46.67) 11/22 (50.00) 18/37 (48.65) 0.842
Adherence to guidelines 1 (0.99) 9 (7.89) 10 (4.65) 0.016
Leukocytosis > 20x x106 5 (6.33) 9 (10.71) 14 (8.59) 0.607
Severe anemia 3 (3.85) 1 (1.2) 4 (2.48) 0.282
Thrombocytosis 25 (29.76) 23 (29.11) 48 (29.45) 0.991
Oxygen administered 80 (79.21) 66 (57.89) 146 (67.91) 0.001
Bold values represent variables with statistical significance for inclusion in logistic regression analysis



Page 6 of 10Eposse Ekoube et al. BMC Pediatrics          (2024) 24:150 

as shown in Table IV. A Kaplan-Meier survival curve was 
used to depict survival rates based on oxygen administra-
tion in Fig. 2. The log-rank test showed that there is a dif-
ference between oxygen administration status in terms of 
the distribution of time until the mortality event occurs, 
p = 0.009.

Discussion
The predominance of male gender in our study has been 
reported before in Brazil, Senegal and Cameroon [1, 18, 
31]. Though it is commonly recognised that females have 

smaller airways [32], regardless of age, females have been 
reported to have stronger antibody responses, baseline 
immunoglobulin levels, and B cell counts than males [33, 
34]. Moreover, the Single Nucleotide Polymorphisms or 
SNP (rs2069885) in the interleukin (IL)-9 gene which has 
been associated with severe RSV infection requiring hos-
pitalisation is associated with an increased susceptibility 
in boys [35]. All these factors may explain why males are 
more affected by respiratory infections than females [36, 
37].

Table 2 Predictors of prolonged hospital duration on logistic regression analysis
Variable OR (95% CI) p value b aOR (95% CI) p value
Female gender 1.55 (0.9–2.68) 0.114 0.31 1.49 (0.81–2.74) 0.200
Tachycardia 0.51 (0.29–0.89) 0.018 0.32 0.59 (0.31–1.120 0.105
Hypoxia 1.77 (1.02–3.08) 0.042 0.33 1.72 (0.9–3.28) 0.103
Cough as presenting complaint 1.91 (1.06–3.44) 0.024 0.33 2.35 (1.22–4.51) 0.011
Oxygen administered 2.77 (1.51–5.09) 0.001 0.36 2.35 (1.16–4.74) 0.017
Abnormal respiratory rate 1.85 (0.95–3.57) 0.071 0.38 2.13 (1.00-4.55 0.050
Previous episode of bronchiolitis 0.4 (0.14–1.18) 0.097 0.62 0.48 (0.14–1.61) 0.235
Diarrhoea as presenting complaint 5.47 (1.51–19.78) 0.010 0.71 6.44 (1.6-25.86) 0.009
Non-adherence to guidelines 8.57 (1.07–68.89) 0.043 1.1 4.87 (0.56–42.17) 0.151
Corticosteroids used 1.17 (0.41–3.31) 0.772 - - -
Antibiotics used* 2.41 (0.69–8.46) 0.169 - - -
Salbutamol nebulization used* 6.73 (0.88–51.36) 0.066 - - -
*Not included in the model because these variables are composite measures of the variable non-adherence to guideline. OR = Odd’s ratio. CI = Confidence interval. 
aOR = Adjusted Odd’s ratio

Table 3 Comparison of selected variables between patients alive and dead
Variable Patients alive (n = 192) Patient who died (n = 23) Total (n = 215) p value
Age in months, mean ± SD 7.42 ± 5.86 4.42 ± 3.37 6.94 ± 5.71 0.025
Gender, male/female 109/83 16/7 125/90 0.240
Previous episode of bronchiolitis 16 (8.33) 2 (8.7) 18 (8.37) 0.953
Undernutrition 35 (18.23) 4 (17.39) 39 (18.14) 0.922
Presenting complaint
 Refusal to feed 68 (35.42) 6 (26.09) 74 (34.42) 0.373
 Cough 134 (69.79) 12 (52.17) 146 (67.91) 0.087
 Dyspnea 82 (42.71) 11 (47.83) 93 (43.26) 0.640
 Diarrhoea 16 (8.33) - 16 (7.44) 0.150
 Rhinorrhea 64 (33.3) 10 (43.48) 74 (34.42) 0.333
Fever 98 (51.04) 15 (65.22) 113 (52.56) 0.198
Hypoxia 114 (59.38) 13 (56.52) 127 (59.07) 0.793
Tachycardia 119 (61.98) 18 (78.26) 137 (63.72) 0.125
Abnormal respiratory rate 41 (21.35) 7 (30.43) 48 (23.33) 0.323
Alveolar opacities on CXR (n = 37/77) 17/35 (48.57) 1/2 (50.00) 18/37 (48.65) 0.258
Adherence to guideline 10 (5.2) - 10 (4.6) 0.262
Corticosteroids used 145 (75.52) 18 (78.26) 163 (75.81) 0.772
Antibiotics used 141 (73.44) 20 (86.96) 161 (74.88) 0.158
Salbutamol nebulization used 147 (76.56) 22 (95.65) 169 (78.6) 0.035
Leukocytosis > 20x x106 12 (8.28) 2 (11.11) 14 (8.59) 0.686
Severe anemia 4 (2.8) - 4 (2.48) 0.472
Thrombocytosis 44 (30.34) 4 (22.22) 48 (29.45) 0.748
Oxygen administered 124 (64.58) 22 (95.65) 146 (67.91) 0.003
CXR = Chest X-ray. SD = Standard Deviation. Bold values represent variables with statistical significance
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Bronchiolitis is caused by inflammation of the lining 
of the epithelial cells of the small airways of the lungs, 
which results mucus production, inflammation, and cel-
lular necrosis [38]. This inflammation can restrict the 
airway and eventually cause cough, wheezing. and abnor-
mal respiratory rate. These symptoms are less common 
in mild forms of the disease and therefore are surrogate 
measures of severity [4]. This may explain why cough 
and abnormal respiratory rate were associated with pro-
longed hospital stay in our study.

The administration of oxygen was the single most 
important factor associated with both prolonged LOS 
and mortality. It is well recognised that tissue hypoxia 
can lead to cell death. However, hyperoxaemia can also 
be dangerous for lung tissues [39]. Arterial PCO2 plays 
an important role in respiratory drive and therefore, 
high oxygen concentrations can compromise respiratory 

centre function and aggravate hypercapnia [40]. Oxy-
gen administration must therefore be carefully codified, 
even in resource limited settings like ours. According to 
the Consensus Conference (CC) guidelines, all patients 
with peripheral oxygen saturation below 94% should be 
hospitalised and given oxygen [11]. Nonetheless, because 
of the potential dangers of excessive oxygen administra-
tion, increased cost of care and the potential increased 
risk in the transmission of nosocomial infections using 
oxygen delivery devices, some authors have proposed 
lower targets for oxygen saturation [41–43]. Cunning-
ham et al. [41], in a randomised controlled trial reported 
that the time taken for symptoms to resolve was the same 
whether in patients with acute bronchiolitis whether 
managed with a target oxygen saturation of 90% or 94%. 
Nonetheless, we believe that the main reason why oxygen 
administration was a significant factor associated with 

Table 4 Predictors of mortality on logistic regression analysis
Variable OR (95% CI) p value b aOR (95% CI) p value
Age of the patient in months 0.88 (0.78–0.99) 0.031 0.07 0.84 (0.74–0.97) 0.014
Cough as presenting complaint 0.47 (0.2-1,13) 0.093 0.50 0.69 (0.26–1.84) 0.454
Fever 1.8 (0.73–4.44) 0.203 0.54 2.65 (0.93–7.57) 0.069
Female gender 0.57 (0.23–1.46) 0.244 0.52 0.56 (0.20–1.55) 0.266
Tachycardia 2.21 (0.79–6.2) 0.133 0.57 2.94 (0.95–9.06) 0.061
Oxygen administered 12.06(1.59–91.47) 0.016 1.08 9.64 (1.16–79.85) 0.036
Antibiotics used 4.96 (2.38–10.3) < 0.001 0.73 1.19 (0.29–4.96) 0.812
Salbutamol nebulization used 1.9 (0.96–3.74) 0.064 1.09 7.87 (0.93–66.33) 0.058

Fig. 2 Kaplan-Meier survival curve displaying mortality event rates over hospitalisation days (time) based on oxygen administration status
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mortality and prolonged LOS in our study was because it 
is a marker of disease severity [44]. More studies are nec-
essary in our setting to validate adequate targets of oxy-
gen saturation in the management of acute bronchiolitis 
in infants and young children.

Diarrhea was present in 7.44% of our patients. It causes 
significant fluid losses, which in addition to fluid losses 
from increased respiratory efforts can predispose infants 
and children to clinically significant dehydration. Due to 
the retrospective nature of our study, dehydration was 
not evaluated. Nonetheless, we hypothesise that diar-
rhea was associated with prolonged LOS because it led 
to dehydration in these patients. Dehydration has been 
reported previously to increased LOS in patients with 
acute bronchiolitis [45],

In our study, an increase in age of the patient (in 
months) was associated with a decrease in the probability 
of mortality. Though the highest age group affected was 
3–11 months, the highest mortality rate was reported in 
patients aged less than 3 months (16.33%). This finding 
has been similarly reported in other studies [46, 47] and 
is attributed to the rapid disease progression and immune 
fragility of younger infants [48, 49]. Because of these 
findings, some authors have suggested that vaccination 
strategies be focused on infants in their early life [50]. 
Nonetheless, other authors argue that this finding may 
represent survival bias as common risk factors for death 
like prematurity and neonatal infections might create a 
survival disadvantage at this age [51]. This is especially 
true in our study as we did not explore the contribution 
of prematurity, laryngomalacia, HIV and congenital heart 
diseases in these overall deaths.

In our study, 95.35% of the patients received either 
corticosteroids, antibiotics, or salbutamol nebulization, 
translating into poor adherence to management guide-
lines in only 4.65% of cases. Despite the fact that sev-
eral authors [52, 53] and expert societies [14, 20] have 
reported that corticosteroids have no added benefits in 
the management of acute bronchiolitis, it was adminis-
tered in more than 70% of patients in this study. Accord-
ing to an Italian study, four out of ten paediatricians 
are aware of recommended diagnostic criteria for acute 
bronchiolitis, however, 39.64% still prescribe broncho-
dilators, while 64.52% prescribe systemic corticosteroids 
[54]. The apparent severity, the associated anxiety from 
treating such severely ill children without medications, 
and personal reassurance or parental pressure are the 
reasons stated for this wrong practice [55]. Continuous 
Medical Education (CME) sessions need to be organised 
to harmonize practices in the management of acute bron-
chiolitis in Cameroon.

The study period spanning from 2018 to 2022 includes 
the period of the COVID-19 pandemic in Cameroon 
(1st case reported in March 2020). This could have 

contributed significantly in underestimating the real 
prevalence of acute bronchiolitis in our setting, as up to 
27–47% drop in pediatric hospitalisation frequency in 
Cameroon has been reported [56]. This study was lim-
ited by its retrospective nature that prevented us from 
exploring all potential explanatory data like hydration 
status and prematurity. Moreover, mortality from RSV 
bronchiolitis has been reported to be different from mor-
tality from other viral-induced bronchiolitis [18] and 
therefore, lack of viral testing in our study was a signifi-
cant limitation. Moreover, although sometimes reported 
in all patients aged < 24 months [57], bronchiolitis typi-
cally affects infants aged 1-12months. Our sample also 
included patients aged 12–24 months and therefore 
our results may represent RSV induced Lower Respira-
tory Tract Infections (LRTI)) rather than bronchiolitis. 
A nationwide prospective study should be conducted to 
address the methodological flaws of this current study 
and explore nationwide trends in prevalence, and factors 
associated with hospitalisation, length of hospital stay 
and mortality.

Conclusion
Acute bronchiolitis represented 1.24% of pediatric hospi-
talisations, with peak admissions during the rainy season, 
particularly in March and October and this was con-
sistent over the years. The most affected age group was 
3–11 months, with males being more commonly affected. 
Management guidelines were poorly respected. Pro-
longed length of stay was reported in half of the patients 
and associated with oxygen administration, abnormal 
respiratory rate, cough, and diarrhea on admission. Mor-
tality was high, with one out of ten patients dying, espe-
cially younger patients and patients receiving oxygen. 
Adequate implementation of management strategies may 
reduce hospital stays and improve outcomes for patients 
with acute bronchiolitis.
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