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A B S T R A C T

Pneumonia is a major cause of child mortality among children under five years, worldwide. Pneumonia infection
may be caused by bacteria, viruses, or fungi in single or in both lungs. According to recent criteria developed by
World Health Organization (WHO) in September (2013), pneumonia can be classified into severe pneumonia,
pneumonia and no pneumonia. Most of the deaths occur from severe pneumonia and management of severe
childhood pneumonia requires early identification, prompt referral and the availability of intensive quality of
care. This case study aimed to represent the actual scenario of severe childhood pneumonia case management at
community clinic. Considering that circumstances, International Centre for Diarrheal Disease Research,
Bangladesh (icddr,b) developed an innovative day care management approach as safe, effective and less ex-
pensive alternative to hospital management of severe childhood pneumonia. A twenty-seven months old boy
came to the Health & Family Welfare Centre (HFWC) with severe breathing difficulty, cough, history of fever.
The management described below was continued daily until there was clinical improvement; no fever, no fast
breathing, no lower chest wall indrawing, no danger signs, no rales on auscultation and no hypoxemia.
Considering the WHO case management protocol for severe pneumonia, day care management approach on
community clinic recommends that diagnosis of severe pneumonia should be based primarily on visible clinical
parameters. On that basis, severe childhood pneumonia can be successfully managed at community clinics in-
cluding for children with hypoxemia who is required prolong (4–6 hours) oxygen therapy.

1. Introduction

Globally, Pneumonia sustains as the leading cause of death among
under five years old children [1]. The recent World Health Organization
(WHO) global report (2013) deemed that pneumonia accounts for ap-
proximately 120 million cases every year [2], among which 14 million
(12%) progress to severe pneumonia [3]; and developing countries
belong into the most vulnerable vicinity (95%) [1]. Reported deaths in
a year of this age group was 0.9 million which represents about 17% of
all deaths among children under five [4]. More than 99% of all pneu-
monia deaths occur in low- and middle-income countries (LMIC). For
instance, South Asia and sub-Saharan Africa, specifically, suffer more
than two-third of worldwide pneumonia burden; 13% of which covers
children from Bangladesh [5].

According to WHO guideline, successful management of severe
childhood pneumonia requires hospitalization for supportive treatment,
such as suctioning, oxygen therapy, fluid and nutritional management,
and close monitoring [6–9]. In Bangladesh, inadequacy of pediatric

hospital beds for severe pneumonia patients is a major challenge. A
prospective observational study has resulted that, day care facility
based modified primary care management for severe pneumonia is
more successful and cost-effective as an alternative in respect to hos-
pitalization [10]. Previous research indicated positive outcomes (both
efficacy and safety) of a day care-based management at community
clinic. The International Centre for Diarrheal Disease Research, Ban-
gladesh (icddr, b) by following the outcomes, developed an innovative
model of day care-based management approach as a safer and less ex-
pensive alternative to hospital management of severe childhood pneu-
monia. The fundamental theme of this model urges initiating patient
management in the community clinics for those severe patients who can
not be hospitalized. This will be applicable for both in the urban out-
patient clinics, such as Comprehensive Reproductive Health Centres
(CRHCs) and in the rural clinics such as Health & Family Welfare
Centres (HFWCs). As a consequence, day care managment at commu-
nity clinics has become a validated approach to free up hospital beds in
LMIC [11].
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2. Case report

A twenty-seven months old boy came from the rural site of
Bangladesh and presented with a history breathing difficulty, cough
and fever for two days. His physical examination revealed the past case
history of grunting, very severe chest wall indrawing and hypoxemia
(SpO2 (peripheral capillary oxygen saturation) 82% without O2) and
head nodding. He was clinically diagnosed with severe pneumonia. On
admission, his temperature was 37.4○ C, RR 74 breaths/min, PR 176
beats/min, and SpO2 was 82% without O2. Patient was dyspneic and
irritated. On Auscultation, crepitation was present in both lung fields
(right upper zone and left lower zone) and rhonchi was present on
upper and middle side of left lung field. He was admitted in a HFWC in
day care management basis and treated as a severe pneumonia patient
immediately. In HFWC, there is an out-patient facility providing space,
trained staff members (doctors, nurses), beds, and the necessary
equipment's like antibiotics, oxygen therapy, nebulization, nasophar-
yngeal suction etc. as needed.

Treatment and diet that the patient received (According to the body
weight):

1. Diet- Breast feeding + Milk Suji 12ml/kg/feed
2. Oxygen inhalation: 2L/min - Stat and SOS
3. Inj. Ceftriaxone: 1gm I/M once daily for 5 days
4. Syp. Levosalbutamol: 1 ½ TSF P/O 12 hourly for 7 days
5. Syp. Paracetamol: 1 TSF P/O 8 hourly (for fever more than or equal

to 38° C)

No investigations were done due to inadequate facilities.

2.1. Expected outcome of the treatment plan

Clinical improvement of the patient; no fever, no hypoxemia, no fast
breathing and no tachycardia after the 5th day of treatment.

2.2. Actual outcome

2.2.1. On day 0 (admission day)
The patient was diagnosed with following physical conditions: age

specific fast breathing, severe lower chest wall indrawing, grunting and
hypoxemia, temperature (37.4° C, not fever), respiratory rate (74
breaths/min), SpO2 (82%; without O2) and Pulse rate (176 beats/min).
SpO2 improved after providing 5 hours of continuous oxygen supply.
With provision of O2, SpO2 was 95%, 89%, 93% and 94% respectively
at the beginning and after 2 mins, 15 mins and 1 hour of removing O2.
Respiratory rate was 50 breaths/min, temp was 37° C.

2.2.2. On day 1
There was age specific fast breathing, tachycardia and chest wall

indrawing. Temp was 36.8° C, Respiratory rate was 44 breaths/min,
SpO2 was 97% without O2 though the child was kept without O2 for

overnight and Pulse rate was 157 beats/min.

2.2.3. On day 2
There was mild chest indrawing but no age specific fast breathing,

no fever and no hypoxemia. Temp was 36.2° C, respiratory rate was 36
breaths/min, SpO2 was 95% without O2 and Pulse rate was 136 beats/
min.

2.2.4. On day 3
Patient started improving clinically but there was age specific fast

breathing but no chest indrawing, no fever, no tachycardia and no
hypoxemia. Temp was 36.3° C. respiratory rate was 41 breaths/min,
SpO2 was 98% without O2 and pulse rate was 132 beats/min.

2.2.5. On day 4
Patient was clinically improved and there was no hypoxemia, no

fever, no age specific fast breathing and no tachycardia. Temp was
36.5° C. Respiratory rate was 36 breaths/min, Pulse rate was 134 beats/
min, SpO2 was 99% without O2.

2.2.6. On day 5
Patient was clinically stable, and his Temperature was 36.4° C.

Respiratory rate was 34 breaths/min, SpO2 was 100% without O2 and
Pulse rate was 118 beats/min.

As the child was clinically improved and there was no fever, no
hypoxemia, no fast breathing and no tachycardia, he was discharged
from the HFWC (See Table 1).

3. Discussion

Management of severe childhood pneumonia in low resource set-
tings health facilities is pertinent where referral is difficult or im-
possible. In most developing countries, more health resources are
available in cities and towns than in rural areas. Children with severe
pneumonia need to be referred due to difficult breathing, hypoxemia,
stridor, convulsion like danger signs. In countries with a high burden of
pneumonia, implementation of the WHO revised guidelines will in-
crease the proportion of children receiving care at the outpatient or
community levels reduce the need for referrals and improve treatment
outcomes [12].

According to the WHO revised treatment guideline, child age 2–59
months with cough and/or difficult breathing with fast breathing and/
or chest indrawing, pneumonia should be treated with oral amoxicillin
and home advice and child age 2–59 months with cough and/or diffi-
cult breathing with general danger signs (not able to drink, persistent
vomiting, convulsions, lethargic or unconscious, stridor in a calm child
or severe malnutrition), severe pneumonia or very severe disease
should be treated with first dose antibiotic and referral to facility for
injectable antibiotic/supportive therapy [13]. According to the WHO/
United Nations Children's Fund (UNICEF) joint statement, management
of pneumonia in community settings recommends the training and

Table 1
Clinical evaluation during day care-based management at community clinic.

Day Clinical Features

Respiratory Rate/min Temperature (Axillary) Pulse Rate/
min

O2 Lungs findings

Day–0 74 37.4 176 84% without O2 (O2 continues 5 hours) With provision of
O2, SpO2 was 95%, 89%, 93% and 94%

Crepitation & Rhonchi present in both lung
(B/L) field

Day–1 44 36.8 157 97% without O2 Crepitation present and rhonchi resolved by
nebulization (B/L)

Day–2 36 36.2 136 96% without O2 Crepitation present (B/L)
Day–3 38 36.0 132 100% without O2 Crepitation present right lung field
Day–4 36 36.5 134 99% without O2 Crepitation present at right lung field
Day–5 34 36.4 116 100% without O2 No crepitation and Rhonchi
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deployment of Community Health Workers (CHWs) as an important
strategy to increase access to quality care for pneumonia [13]. Research
showed that educated community members could be trained to detect
and manage fast breathing pneumonia in their communities, Large-
scale studies showed that the sensitivity, specificity, and overall
agreement rates in pneumonia diagnosis and treatment were high
among CHWs who had intensive basic training and routine supervision
[13]. Thus, the need for referrals to higher-level facilities is decreased
and the probability of hospitalization and thus the risk of nosocomial
and injection-borne diseases is reduced.

Case management in a low resource setting, we will be able to assess
the effectiveness of severe childhood pneumonia treatment at commu-
nity health clinics. This case management proved that, children with
severe pneumonia can be treated at community clinic, as effectively as
in the hospital. Generally, chain of management of a severe childhood
pneumonia is increasing management of patients at first-level facilities
[14–17], improving emergency triage assessment and treatment
[18,19], and appropriately managing severely ill children in hospitals
[20–22]. Along this chain of management of sick children, the referral
of a sick child from a rural first-level health facility to a hospital at the
district level often is a bottleneck. So, this case report is to explore the
possibility of managing children locally. The additional things will be
cost effectiveness compare to hospital as parents do not need to pay
hospital related fees. Furthermore, they do not need to stay overnight at
the hospital, thus they can save their time.

The findings can be easily replicated also in most urban and rural
outpatient clinics in developing countries through provided proper
training and motivation of staff members and provision of logistic
support are guaranteed. Moreover, the case report findings may have a
significant impact on the treatment of severe childhood pneumonia,
particularly in countries with poor resources and limited hospital beds.

4. Conclusions

Day care management at community clinics might be a feasible
method of applying scarce hospital beds in developing countries more
proficiently by selecting day care treatment for children with severe
pneumonia. The solution could be executed followed by WHO guideline
in those hospitals which have been identified as requiring hospitaliza-
tion. This practical approach would be effective for both developing
and other developed and/or underdeveloped countries where similar
health resources and infrastructures are available. In such manner, the
health care providers would be familiar with clinical manifestations to
comprehend the presence of danger signs of pneumonia like hypox-
emia. This case study suggests for upgrading the existing day care fa-
cilities by promoting training to service providers, procurement of
modern equipment and create friendly and secure atmosphere for the
clients. Moreover, integrating day care management at community
clinics in health promotion strategy will benefit to develop new
healthcare policy and particularly the cost-effectiveness will assist to
increase client's interest.
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