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Background: Severe pneumonia is still the greatest infectious cause of morbidity and mortality
in children under the age of five around the world. Each night spent in the hospital raises the
chance of bad drug responses, infections, and ulcers by 0.5%, 1.6%, and 0.5%, respectively. In
Southern Ethiopia, as well as the research area, little is known regarding death and recovery time
from severe pneumonia and their determinants.

Objective: To determine time to recovery from severe pneumonia and its predictors among children
2-59 months of age admitted to pediatric ward of Nigist Eleni Mohammed Memorial Comprehensive
Specialized Hospital.

Methods: A facility-based retrospective cohort study was conducted among children 2—59 months
of'age. Three years’ medical records, from January 2017 to December 2020, were reviewed. A total
of 280 children with severe pneumonia were included. In the case of survival time, median was
calculated. Kaplan Meier survival curve was used to estimate recovery time from severe pneumo-
nia, and the independent effects of covariates on recovery time were analyzed using multivariable
Cox-proportional hazard model.

Results: The median time to recovery was 4 days (interquartile range = 3, 5). The
incidence rate of recovery was 24.16 per 100 person-days. Underweight (adjusted hazard
ratio = 0.56, 95% CI = 0.38-0.80), age group 12-35 months (adjusted hazard ratio= 2.0,
95% CI=1.30-3.30), treatment with ampicillin and gentamicin (adjusted hazard ratio=
0.35, 95% CI: 0.13-0.80), and antibiotic change (adjusted hazard ratio= 0.34, 95% CI =
0.21-0.53) were statistically significant predictors of time to recovery from severe
pneumonia.

Conclusion: The median length of stay in the hospital was short (4 days [interquartile range =3,
5]). Time to recover from severe pneumonia was significantly influenced by being underweight, age,
antibiotics administered first, and antibiotic change. Measures such as providing nutritious meals to
children and ensuring that underweight children are properly managed should be bolstered.
Keywords: time to recovery, severe pneumonia, under 5 children, NEMMCSH

Background

Pneumonia is a form of acute respiratory infection that affects the lungs.' Severe
pneumonia is diagnosed when children with acute onset of cough and or difficult
breathing present with any danger signs such as central cyanosis, inability to

Received: 21 May 2021
Accepted: 6 July 2021
Published: 21 July 2021

Pediatric Health, Medicine and Therapeutics 2021:12 347-357 347
© 2021 Tirore et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY_No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:// org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0001-9996-8203
http://orcid.org/0000-0001-5981-439X
http://orcid.org/0000-0001-9788-9122
http://orcid.org/0000-0002-3379-7648
mailto:ganetlemma@gmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Tirore et al

Dove

breastfeed or drink, or vomiting everything, convulsions,
lethargy or unconsciousness, grunting and head nodding.”
Streptococcus pneumonia and Haemophilus influenzae
type b (Hib) are the most common bacterial causes of
pneumonia in children.' Severe pneumonia is the single
largest infectious cause of death in children worldwide.'
Despite the fact that pneumonia affects children world-
wide, the risk and repercussions of the disease are more
prevalent in poor and middle income nations, where the
bulk of deaths and cases occur.’ The majority of the
victims are children under the age of two.* It is also
a common reason for children to be admitted to hospitals,
with  little
Hospitalization is also lengthier in developing countries

especially in communities resources.’
than in developed countries. Aside from case fatality, the
length of hospitalization is a commonly accepted indicator
of pneumonia severity and service efficiency.®’

Severe pneumonia is still the greatest infectious cause of
morbidity and mortality in children under the age of five
around the world.® In 2015, 22 million cases of severe
pneumonia resulted in the death of 920,136 children under
the age of 5 years old." Killing approximately 2,400 children
a day, severe pneumonia accounted for approximately 16%
(880,000) of the 5.6 million under-five deaths in 2016.°
Almost all severe pneumonia deaths (98%) occur in devel-
oping countries'® with Africa and Southeast Asia accounting
for more than three-quarters of all pneumonia deaths. In
2015, WHO Africa region had the highest burden of severe
pneumonia mortality (05 million).?

Head nodding, presence of edematous protein-energy
malnutrition, severe wasting, hypoxemia at presentation,’
younger age, radiographic pneumonia, presence of any
danger signs,'! lack of exclusive breastfeeding and proper
vaccination, and overcrowding®'? were predictors for pro-
longed recovery time.

Clinical services’ major aim is to identify severe dis-
ease episodes in children, provide appropriate treatment,
and ensure that they leave the health facility healthy and
without complications.'*> A common question asked by
admitted patients is, “When will I be better?”."*

Increased hospitalization length places a tremendous bur-
den on the hospitalized child, his or her family, and health
services especially in areas with poor resources and without
health insurance.*'> In low-income nations, the projected
average daily cost of care for a hospitalized under-five child
with severe pneumonia is greater than the average daily wage.
A hospital stay accounts for 46.8% of a household’s total

expense for a single episode of severe pneumonia.'®

Direct medical costs for severe pneumonia in
a hospital inpatient environment range between 26.6
115.8% Non-

medical costs (transportation and food) during the hos-

and of monthly household income.
pitalization time of a kid with severe pneumonia
accounts for 9.0% and 31.0% of monthly household
income in Kenya and Guinea, respectively.'’

According to Bozzani et al, a hospital’s senior clinical
staff spent 38% of their average time prescribing and
providing treatment regimens for children admitted with
severe pneumonia, and 26% on ward rounds.'®

For an average episode, a hospital stay includes a 5.5%
chance of an adverse drug reaction, a 17.6% chance of infec-
tion, and a 3.1% chance of ulcer. Each additional night in the
hospital raises the chance of bad drug reactions by 0.5%,
infections by 1.6%, and ulcers by 0.5." Hospital acquired
malnutrition is also linked to a longer stay in the hospital.*°

It takes time away from work for parents and increases
the chance of contracting diseases that are costly to
treat.>""** It can also lead to “discharge against medical
advice” (DAMA) which can lead to readmission, compli-
cations, and even death.”

The Ethiopian federal ministry of health (FMoH) has
been working to reduce under-five mortality by introdu-
cing PCV and Hib vaccines, implementing strategies such
as integrated community case management (ICCM) and
integrated management of newborn and child illnesses
(IMNCI), and training health
(HEWs).?**> The Government plans to reduce the under-

five mortality rate to 31 and 14 per 1000 live births in

extension workers

2025 and 2035, respectively, as part of the national goal of
the Health Sector Transformation Plan (HSTP), which was
launched in 2015.%¢

Despite the programs and initiatives indicated previously,
there are still numerous instances and deaths caused by
childhood pneumonia. In Ethiopia, an estimated 3,370,000
children contract pneumonia each year. Pneumonia is
a leading killer of under-five children®’, killing over 40,000
children each year and accounting for 20% of all deaths.**
The country is among the top five countries with the greatest
pneumonia deaths.’

Despite the aforementioned initiatives and methods,
little is known regarding recovery time (prolonged hospi-
talization) from severe pneumonia and its determinants in
Ethiopia and the research area. Understanding the indica-
tors of time to recovery in children with pneumonia can
help parents understand how long their child will be in the
hospital. This will enable them to mobilize resources for
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the hospital care of the child and re-adjust to any disrup-
tion that the admission may cause. This may reduce the
incidence of DAMA, thereby ensuring adequate manage-
ment and reducing risk of death. Recovery time reflects
quality of the available health services in the health insti-
tution. Therefore, the aim of this study was to determine
time to recovery and its predictors among children 2—-59
months of age with severe pneumonia admitted to pedia-
tric ward of Nigist Eleni Mohammed Memorial
Comprehensive Specialized Hospital (NEMMCSH) using
proportional Cox model.

Methods

Study Area

The research was carried out at NEMMCSH, which is
located in Hosaena town, Hadiya Zone, Southern
Ethiopia. Hosaena is 230 kilometers from Ethiopia’s capi-
tal, Addis Ababa, and 194 kilometers from Hawassa, the
regional capital. NEMMCSH is a referral and teaching
hospital that serves the people of Hadiya Zone and the

neighboring areas with inpatient and outpatient services.

Study Design and Period
Facility based retrospective cohort study was conducted
from January 2017 to December 2020.

Population

Source Population

All children with severe pneumonia aged 2 to 59 months
who were admitted to pediatric ward of NEMMCSH.

Study Population

All children with severe pneumonia aged 2 to 59 months
who were admitted to pediatric ward of NEMMCSH from
January 2017 to December 2020.

Inclusion and Exclusion Criteria

Inclusion Criteria

All children with severe pneumonia aged 2 to 59 months
who were managed in pediatric ward of NEMMCSH from
January 2017 to December 2020.

Exclusion Criteria

Incomplete charts for major variables (medical record
number, date of admission, date of discharge, discharge
status and age).

Sample Size Determination
The sample size was determined using Stata software
Version 15. A hazard ratio of covariates was predeter-
mined to obtain the maximum sample size. A hazard
ratio of 0.79 for wasting when other covariates held con-
stant was found to be a covariate of interest that
maximized the sample size. Other parameters were stan-
dard deviation (1.005), probability of success (recovery)
observed (0.95), 1% margin of error, and 90% power.?’
The total sample size required was 280 with the number of
events required to be observed in the study, E=266.

The formula for manual calculation of the sample size
was as follows.?®

(Zaj2 + Z1 — p)?
o>(In HR)*

E = the number of events required to be observed
Zaj2 =
coefficient

standard normal percentile of confident

Z1 — B = standard normal percentile for the power to
be achieved

¢’ = variance

In HR = the natural logarithm of the hazard ratio.

Then, the total sample size needed in order to achieve
the calculated number of events was calculated using the

following formula.

E
)

n = total sample size needed

E = the number of events to be observed (calculated
previously)

Pr(E) = the probability that the event of interest
(which is recovery in this context) will occur.

Sampling Technique

A simple random sampling technique was used. First,
pediatric ward registration book was reviewed for children
admitted to pediatric ward of NEMMCSH with severe
pneumonia from January 2017 to December 2020. Then,
those records of children aged less than two months, more
than 5 years, and with no information for age were
excluded. From the remaining cases, those with missing
value for the medical record, date of admission, date of
discharge and discharge status were excluded. The MRN
of all the rest of the records of the children with severe

pneumonia was registered. A total of 280 records of
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children with severe pneumonia were reviewed using sim-
ple random sampling techniques (Figure 1).

Data Collection Tool and Procedure

Data collection tool was developed after detailed review of
literature and observing under-five patient charts and
pediatric ward registration log book to establish the trend
of registration, physical examination, and history taking.

Data were collected using pre-tested and structured
questionnaire. The questionnaire had socio-demographic
and clinical sub-sections.

Child’s age in months (continuous), sex, and place of
residence (categorical) were under socio-demographic
variables.

On the clinical subsection the variable outcome status
(categorized as discharged, dead, absconded, transferred and
unknown) was obtained which was later used to determine the
occurrence of event. Other variables included were type of first
written chief complaint (categorical), delay to come to hospital
(in days), body temperature at admission (continuous), level of
consciousness (categorized as conscious or unconscious),
exclusive breast feeding (categorical), vaccination status (cate-
gorical), child’s HIV status (categorical), presence of other
comorbidity (categorical), type of comorbidity (categorical),

antibiotic administered (categorical), anemia and other danger
signs. A variable length of stay (LOS in days) was derived by
subtracting the date of admission from the date of discharge.
The data for date of admission, date of discharge, out-
come status, child age, sex and classified diagnosis were
extracted from the pediatric ward registration log book. The
remaining data were retrieved from individual patient charts.

Data Quality Assurance

Data collectors and supervisors were trained on content of
data collection tool, data collection procedures, and risks of
poor data quality. Four pediatrics nurses collected the data
while under supervision of two public health professionals.
Data entry and cleaning were done in Epi data. Continuous
variables were checked for outliers by box plot.

Study Variables

Dependent Variable

Time to recovery from severe pneumonia (number of
days).

Independent Variables
Socio-demographic factors: Sex, Age, and Place of
residence

All cases with severe pneumonia in pediatrics
ward from 2017 to 2020 were reviewed

charts with age less than 2 months
and more than 59 months were
excluded

charts with no date of
admission, discharge, discharge
status and MRN were excluded

r

.

280 charts were reviewed using
simple random sampling

N\

J

Figure | A diagrammatic flowchart of sampling technique for predictors of time to recovery from severe pneumonia among children 2 to 59 months of age admitted to

Pediatric ward of NEMMCSH from January 2017 to December 2020.
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Clinical factors: type of first written chief complaint,
delay to come to hospital (in days), body temperature at
admission, level of consciousness, exclusive breast feeding,
vaccination status, child’s HIV status, antibiotic adminis-
tered, anemia, stunting, wasting, underweight, inability to
feed/drink, vomiting everything, head nodding, grunting.

Data Analysis

Descriptive Statistics

Data were entered into Epi-data for windows and analyzed
using Stata version 15. Percentages and frequencies were
used to summarize categorical variables. The results were
presented by tables, texts and graphs based on the nature
of variable. Distribution of the continuous variables was
checked by box plot.

Mean with standard deviation and median with interquar-
tile range were used to summarize normally and non-normally
distributed continuous variables, respectively. But in the case
of survival time, median was calculated because mean cannot
provide accurate information because of censoring.

Kaplan Meier survival curve was used to describe
proportion of hospital stays over time after initiation of
inpatient treatment and to compare groups. The log rank
test was used to test the null hypothesis that there was no
difference in the distribution of survival times.

Bivariate analysis was performed using Cox propor-
tional hazards regression to identify which variables
had association with the time to recovery from severe
pneumonia. All covariates which had an association with
the outcome variables at p-value of 0.25 or less were
entered into the multivariable model. The independent
effects of covariates on hazard of recovery time were
analyzed using multivariable Cox proportional hazard
model. Adjusted hazard ratios with 95% Confidence
Interval (CI) were estimated and p-value less than 0.05
was used to declare presence of significant association
between recovery time and covariates. The proportional
hazard assumption was checked on Stata by a global test
using estat phtest. The global test tests the null hypoth-
esis that the effect of covariate is the same over time.
Multicollinearity was checked using Variance Inflation
Factor (VIF).?

Operational Definition (Variable
Definition)

Event: recovery from severe pneumonia.

Discharged (recovered): those who left the hospital
with clinical improvement confirmed by a physician.

Recovery time: the time from admission to when the
child is discharged from the hospital due to improvement
in symptoms calculated by number of days (hospital stay).

Censored: a child with severe pneumonia who
had been admitted to the ward and who had died, self-
discharged, absconded, transferred or with unknown out-
come status.

Median time of recovery: is the time when 50% of the
children had recovered.

Absconded: those who left the hospital by themselves
(without being discharged by a physician).

Results
Socio-Demographic Characteristics of

Study Participants

Males accounted for 152 (54.29%) of the 280 participants,
with a male to female ratio of 1.18:1. The median age of
the children was 9 months (IQR=5.5 months), with 60% of
the children aged 2 to 11 months and 36.43% aged 12 to
35 months (Table 1).

Cough was present in about two-thirds of the children
(67%). Seventy-two percent (72%) of them visited the hos-
pital within three days after becoming ill. After seven days,
twelve (4.29%) of the patients had presented to the hospital.
More than two-thirds (70.36%) of the children were exclu-
sively breastfed, and no information was recorded in the
charts of 58 (20.71%) of the children. Nearly half (47.14%)
of the children were fully vaccinated, while 54 (19.29%)
were not. Among the 280 children, 243 (86.79%) had chest

Table | Frequency and Percentage Distribution of Socio-
Demographic Characteristics of Children Aged 2-59 Months
with Severe Pneumonia Admitted from January 2017 to
December 2020 at NEMMCSH

Pediatric Health, Medicine and Therapeutics 2021:12

Variables Frequency Percent (%)
Age

2—-11 months 168 60

12-35 months 102 36.43

36-59 months 10 3.57
Sex

Male 170 52.29

Female 110 45.71
Residence

Rural 170 60.71

Urban 110 39.29
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indrawing and 208 (72.9%) required oxygen support at the  Crystalline penicillin was given to 63.85% of the children
time of admission. Nearly a quarter of the youngsters

(19.29%) were underweight, and 35.71% were stunted.

at the time of admission. Antibiotics were changed for
17.50% of the children (Table 2).

Table 2 Frequency and Percentage Distribution of Clinical Characteristics of the Children Aged 2-59 Months with Severe Pneumonia
Admitted from January 2017 to December 2020 at NEMMCSH

Variables Frequency | Percent Variables Frequency | Percent

%) (%)
Type of chief complaint Head nodding at presentation
Cough 188 67.14 Yes 4 1.42
Fast breathing 74 26.43 No 276 98.58
Fever 18 6.43 Vomiting everything at

presentation
Antibiotic first given Yes 94 33.57
Crystalline penicillin 203 72.50 No 186 66.43
Ceftriaxone 67 23.93 Antibiotic changed
Ampicillin and gentamycin 10 3.57 Yes 49 17.5
Grunting at presentation No 231 825
Yes 135 48.21 Delay to come to hospital
No 145 51.79 Within 3 days 203 725
Inability to feed/drink at 4-7 days 65 23.21
presentation
Yes 45 16.07 After 7 days 12 429
No 135 83.93 Chest indrawing
Oxygen support needed at Yes 243 86.79
admission
Yes 208 74.29 No 37 13.21
No 72 25.71
HIV status Height for age
Non-reactive 53 18.92 Stunted 100 35.71
Reactive 2 0.71 Normal 180 64.29
Unknown 225 80.35 Weight for age
Level of consciousness Underweight 54 19.29
Conscious 278 99.29 Normal 226 80.71
Unconscious 2 0.71 Weight for height
Vaccination status Wasted 27 9.64
Fully vaccinated 132 47.14 Normal 253 90.36
Up-to-date 75 26.79 Anemia
Not fully vaccinated 54 19.29 Yes 45 16.07
Unknown 19 6.79 No 235 83.93
Exclusive breast feeding
Yes 197 70.35
No 25 5.92
Unknown 58 20.71
352 https: Pediatric Health, Medicine and Therapeutics 2021:12
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Incidence of Recovery and Treatment

Outcome

Out of 280 children, 260 (92.86%) of them were dis-
charged with improvement, only 3 patients were found to
have died and 10 (3.57%) children had left the hospital
without medical advice (Figure 2).

The total person days contributed by the study partici-
pants were 1076 days. The overall incidence density of
recovery obtained was 24.16 per 100 person-days. The
incidence density of recovery within five days, ten days,
and fifteen days was 33.97 per 100 PD, 23.2 per 100 PD,
and 21.1 per 100 PD respectively. The incidence density of
recovery from severe pneumonia among males was 24.7 per
100 PD and that of females was 23.54 per 100 PD (Table 3).

Median Time to Recovery from Severe

Pneumonia (Survival Estimation)

According to the Kaplan Meier survival estimation the
overall median recovery time was four days (95% CI =
3.33-4.68) (Figure 3).

Predictors of Time to Recovery from

Severe Pneumonia

In a bivariate Cox regression analysis, predictors such as age,
antibiotics given first, vaccination, exclusive breast feeding,
weight for height, delay to come to hospital, inability to feed
or drink, needing oxygen support, antibiotic change, and

weight for age were associated with time to recovery.

1.07

-

3.57

\92.86

Died = Unknown

m Absconded

® Recovered

Figure 2 Outcome of children aged 2-59 months with severe pneumonia admitted
from January 2017 to December 2020 at NEMMCSH.

After fitting the multivariable Cox regression, the vari-
ables age, antibiotics given first, antibiotic change, and
weight for age were found to be significant predictors of
time to recovery from severe pneumonia in children aged
from 2-59 months.

The proportional hazard assumption was satisfied for
the significantly associated variables. When compared to
children aged 2-11 months, those aged 12-35 months
were twice as likely to recover from severe pneumonia
(AHR: 2.0, 95% CI=1.30-3.30). Children who were trea-
ted with ampicillin and gentamicin were 65% less likely to
recover than children who were treated with C. penicillin
(AHR: 0.35, 95% CI: 0.13-0.80). Underweight children
were 44% less likely to recover from severe pneumonia
than children with normal weight for age (AHR = 0.56,
95% CI = 0.38-0.80). Those children for whom antibiotic
changed had 66% lower hazard of recovery as compared
to children for whom antibiotics were not changed (AHR
=0.34, 95% CI = 0.21-0.53) (Table 4).

Discussion

The aim of this study was to find out the incidence of
recovery, median time to recovery from severe pneumonia
and its predictors among children aged 2—59 months who
were admitted to pediatric ward of NEMMCSH from
January 2017 to December 2020.

The overall incidence density of recovery was 24.16 per
100 person-days. This finding is higher than the incidence
density of recovery in University of Gondar Comprehensive
Specialized Hospital,”® Debre Markos Referral Hospital.”!
The difference in the quality of services and time when the
studies were conducted may explain the discrepancy among
studies. The two studies were conducted earlier than this
study, over time, there could have been differences in treat-
ment protocol, service quality, and in availability of medical
equipment. Also the difference in comorbidity status among
children could explain the variation in the finding.

The median time to recover from severe pneumonia is
four days (IQR=2 days). Being a tertiary hospital in
a developing African country, this could be termed as shorter
duration of hospitalization (fast progress). The United States
Centers for Diseases Control and Prevention estimated that
the average length of hospital stay for treatment of pneumo-
nia in children is 5 days.*> The CDC’s higher estimation of
length of hospital stay could be because they estimated for all
children under the age of 15 years. Studies conducted in
University of Gondar Comprehensive Specialized Hospital,
Northern Ethiopia (3 days)*® and Debre Markos Referral

Pediatric Health, Medicine and Therapeutics 2021:12
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Table 3 Incidence Density of Recovery Among Strata of Categorical Variables of Children Aged 2-59 Months with Severe Pneumonia
Admitted from January 2017 to December 2020 at NEMMCSH

Variables No. of Children Recovered Person Time (in Days) Incidence Density (per 100 PD)
Sex

Male 143 579 14.94

Female 117 497 16.42
Age Category

2-11 months 157 696 22.55

12-35 months 95 349 27.22

36-59 months 8 31 25.80
Delay to come to hospital (in days)

Within 3 days 190 769 24.70

4-7 days 60 270 22.22

After 7 days 10 37 27.02
Weight for age

Underweight 45 260 17.30

Normal 215 816 26.34
Vaccination

Fully vaccinated 126 471 26.75

Up-to-date 71 336 21.13

Not fully vaccinated 46 203 2266

Unknown 17 66 25.75
Antibiotic Type

C. penicillin 189 790 23.92

Ceftriaxone 65 225 28.88

Ampi+genta 6 6l 0.98

Abbreviation: PD, person-days.

Hospital (4 days)®' found nearly

recover. But the median time to recovery in this study
was higher than the finding in Nepal (2 days),'' and lower

0.50 0.75
1 1

cumulative survival

0.25
1

similar median time to

Kaplan-Meier survival estimate

than findings reported by two studies conducted in Tanzania
(6 and 10 days).>>** This difference could be due to the time
difference among studies and the method (model) of analysis

0.00
1

T T

5) 10
length of hospital stay in days

15

Figure 3 Cumulative survival distribution of children aged 2-59 months with severe pneumonia admitted from 2017 to 2020 at NEMMCSH.
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Table 4 Adjusted Hazard Ratio, 95% Confidence Interval and p-value of Variables That were Included in the Multivariable Cox

Regression Analysis

Variables Adjusted Hazard 95% CI P-value
Ratio

Age Category

2-11 months |

12-35 months 2.0 1.30-3.30 0.001*

36-59 months 2.3 1.50-2.8 0.80
Delay to come to hospital (in days)

Within 3 days |

4 to 7 days 0.695 0.525-1.92 0.31

After 7 days 0.444 0.244-1.806 0.08
Height for age

Normal |

Stunted 1.012 0.996-1.029 0.141
Weight for age

Normal I

Underweight 0.56 0.38-0.80 0.006*
Antibiotic change

Yes 0.34 0.21-0.53 0.003*

No |
Inability to feed or drink

Yes 2.3 0.7-2.8 0.23

No I
Exclusively Breastfed

Yes I

No 0.346 0.090-1.331 0.123

Unknown 0.167 0.035-0.803 0.075
Vaccination

Fully vaccinated |

Up-to-date 0.67 0.51-1.87 0.3

Not fully vaccinated 0.303 0.12-1.760 0.11

Unknown 0.578 0.38-1.050 0.072
Antibiotic given first

C. Penicillin |

Ceftriaxone 0.865 0.397-1.886 0.716

Ampicillin + Gentamycin 0.35 0.13-0.80 0.002*
Needed oxygen support

Yes

No 0.929 0.689-1.253 0.629

Notes: |= Reference category, *significant at 0.05 level of marginal error.

used; as both the Tanzanian studies used the logistic regres-

sion which does not consider censoring of study subjects.

At the multivariable level of analysis, the variables
antibiotic given first, antibiotic change, weight for age,

and age were significant predictors of time to recovery.

Older children were 2 times more likely to recover
from severe pneumonia as compared to children of
young age. This finding is consistent with the findings in
University of Gondar Comprehensive Specialized
Hospital, Northern Ethiopia®® and Nepal.''
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It took a longer time to recover from severe pneumonia
for underweight children than children with normal weight
for age, this finding is in agreement with the finding in
University of Gondar Comprehensive Specialized
Hospital, Northern Ethiopia,30 Gambia by Kuti et al, and
Nepal by Sudha Basnet et al.''** The weakened immune
system and increased susceptibility, of malnourished chil-
dren, to severe infection and complications could be
a possible explanation for a prolonged time to recovery
among underweight children.*® Children who were treated
with ampicillin and gentamicin as first line drugs had long
time to recovery. To our knowledge, this is the first study
to identify ampicillin and gentamicin as an independent
predictor of the time to recovery from severe pneumonia.
This could be due to the fact that ampicillin and gentami-
cin are administered for very severe pneumonia (severe
pneumonia with heart failure as a danger sign) and severe
pneumonia plus malnutrition which need longer time to
recover. Also, the possibility of severe drug reactions in
children treated with ampicillin and gentamicin could
explain the longer duration of recovery.>®’

Those children for whom antibiotic was changed
stayed in hospital longer in order to recover as compared
to children for whom antibiotics were not changed.
Antibiotics are changed when there is treatment failure
on first line drugs. The extra time taken by second line
drugs to act could explain the longer time to recovery.

Conclusion

The median length of hospital stay was short (4 days).
Underweight (weight for age), age, antibiotics given first,
and antibiotic change were significant predictors of time to
recovery from severe pneumonia. However, exclusive
breast feeding, vaccination, sex, place of residence, and
delay to come to hospital were not significantly associated
with the recovery time. Measures like feeding children
nutritious meals and careful management of underweight
children should be strengthened. Special attention should
be given to children with the identified predictors while
treating them. Further prospective studies are recom-
mended to incorporate laboratory results and other clinical
parameters that are not included in this study.
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