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Abstract

A retrospective study based on medical records of infants admitted to the Orotta Paediatric Teaching Hospital
for the whole of 2006 in order to study the morbidity and mortality rates from pneumonia and gastroenteritis
among infants in Eritrea using the integrated management of childhood illnesses guidelines. The main causes
of the 2537 admissions of whom nearly two thirds were males and which showed no seasonal variation were
pneumonia (39.7%), gastroenteritis with no dehydration (27.1%) and severe pneumonia (19.7%). The case fatality
rates were 1.6% for severe pneumonia, 2.7% for pneumonia, 3.5% for gastroenteritis, and 3.2% for those affected
by pneumonia and gastroenteritis.

Relatively high infant morbidity rates in this study from pneumonia and gastroenteritis is mitigated by low case
fatality rates. There is urgent need to identify the factors underpinning high morbidity among infants and scale

up interventions such as community IMCI.
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Introduction

Pneumonia and gastroenteritis are the leading
causes of preventable childhood morbidity and
mortality representing more than one third of mortality
among children less than 5 years of age globally 1.
Mortality from pneumonia among American children
decreased by more than 90% from 1939 to 1996 largely
duetoacombination of interventions such as penicillin,
vaccinations and introduction of Medicare among the
poor 2. Vaccination against hemophilus influenza and
pneumococcus has further decreased incidence rates
and severity pneumonia in developed countries 3.
Globally, pneumonia continues to be a major cause of
childhood morbidity and mortality especially among
infants with an estimated 4 million children dying from
the disease annually 4.

Another major cause of disease morbidity among
infants is gastroenteritis with annual episodes
estimated to be more than 100 million globally 5.
Gastroenteritis and pneumonia share one common
transmission route through interpersonal contact
spreading infectious agents. In addition gastroenteritis
can also be transmitted from environmental factors
such as water and animals, a situation which may
explain higher morbidity from gastroenteritis 6.

Thedevelopmentandimplementationofintegrated
management of childhood illness (IMCI) jointly by the
WHO and UNICEF more thantenyearsagoisalandmark
strategy designed to reduce childhood morbidity and
mortality 7. The main tenets of IMCl are to focus on the
five common causes of childhood mortality namely;
acute respiratory infections, diarrhoea, measles,
malaria and malnutrition. The strategy received
reverence from some studies but others have failed
to scale up the interventions nationwide and thus had

limited scope and desired national impact 89.

Annual incidence rates of acute respiratory tract
infections (ARI) were reported to be increasing among
infants in Eritrea in spite of high immunization coverage
rates and the introduction of IMCI 10. In addition, the
disease burdenfromdiarrhoeacontinuedtobe high.The
explanations for these observations were not proffered
because of the limitations inherent in the retrospective
and aggregated nature of the HMIS databases.

The objective of this study was to document the
incidence of infant morbidity and mortality from
pneumonia and gastroenteritis among infants in
a referral hospital setting in order to determine
modifiable risk factors that could guide policy and
management guidelines.

Methods

This was a retrospective study based on medical
records of patients admitted to Orotta Paediatric
Teaching Hospital Ward B between 1st January 2006
and 31st December 2006. The inclusion criteria for
the study sample were all children with ages ranging
from one month to one year, with a clinical diagnosis
according to the clinical evolution of IMCI guidelines
namely;severe pneumonia, pneumonia, gastroenteritis
with no dehydration, some dehydration, and severe
dehydration. The case definitions did not include
radiological and laboratory diagnosis. The diagnoses
were based on criteria proposed by the WHO, IMCI
guidelines. The medical records of eighteen children
which had insufficient data or unclear diagnoses were
excluded from the study as set in the selection criteria.
During the study period, 2537 children up to one year
old were hospitalized, with a diagnosis of pneumonia
and/or gastroenteritis in their hospital records.
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Statistical analysis

The data is presented as percentages of admissions
with the denominator being the total admissions
including all other children with different diseases.
Case fatality rate is calculated from the number of
deaths divided by the number of cases with the same
diagnosis.

Results

Pneumoniaand gastroenteritis contributed to more
than half (50.9%) and one third (33.8%) respectively of
patients admitted to the Orotta Paediatric Teaching
Hospital Ward B during the period of the study. Male
infants were affected twice as much as females. (Table 1).

and diagnosis

Table 1 Distribution of hospitalized infants by gender

Diagnosis Male | Fe Total | % of total
male inpatients
in the ward

Severe Pneumonia | 295 206 | 501 15.5

Pneumonia 608 386 [994 |30.7

Gastroenteritis with | 410 276 |686 |21.2
no dehydration

Gastroenteritis with | 173 90 263 |8.1
some dehydration

Gastroenteritis with | 18 12 30 0.9
severe dehydration

Pneumonia with 41 22 63 1.9
gastroenteritis

Total

1545 (992 |2537 |78.3

The proportion of admissions due to pneumonia
was high in the months between April and June, while
the proportional distribution due to gastroenteritis
was fluctuating with peak admission in June (12.5%)
(Figurel). In the first six months of the year, (January-
June) admissions from pneumonia (53.5%) were
slightly higher than from gastroenteritis (51.1%) and
the reverse was true in the succeeding six months (July
-December) with the proportion of gastroenteritis
48.9% and 46.5% pneumonia. All these differences
were not statistically significant.

Figure 1: Percentage of infants admitted by month
with pneumonia/gastroenteritis

Even though both pneumonia and gastroenteritis
affected all infants the rate was lower in the first month
of age but gradually increased to peak at six months
and the rate started declining to reach lowest levels by
the time the infants attained one year (Figure 2).

Figure 2: Distribution of infants admitted with
pneumonia/gastroenteritis by age

Although the case fatality rates were generally low,
the rate for gastroenteritis with pneumonia was double
that of severe pneumonia alone. No deaths were
recorded from gastroenteritis with severe dehydration
(Figure 3).

Figure 3: Case fatality rates for pneumonia and
gastroenteritis
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Discussion

The study was designed to determine the morbidity
and mortality rates of pneumonia and gastroenteritis
among infants admitted to a referral paediatric hospital
in Eritrea. The disease burden from these two leading
causes of admission was very high but the mortality
rates were very low possibly a reflection of effective
case management. There was no significant seasonal
or gender difference in the cases. The observations of
very low morbidity rates from both diseases at 1 month
and negligible rates at 12 months of age compared to
the remaining age were unique findings.

The high disease morbidity from pneumonia and
gastroenteritis was higher than has been documented
in other studies 11-12. The reliance of case definitions
of both pneumonia and gastroenteritis on clinical
rather than radiological or laboratory findings may
exaggerate the incidence rates of these two diseases
but this speculation has not been formally explored
in our setting13. Definitions of pneumonia according
to the WHO as well as from the IMCI guidelines rely
largely on signs and symptoms without radiological
or laboratory confirmation in resource poor countries
7,13, a practice which makes it difficult to distinguish
pneumonia from other acute respiratory infections.

The diagnosis of pneumonia in the set up of
our study was based on the respiratory rate rather
than radiological diagnostic confirmation. While the
reasons for the high morbidity of pneumonia were not
investigated in our study, overdiagnosis of the disease
cannot be excluded. This speculation is plausible
because, unlike other reports from developing
countries, the case fatality rates in this study is
relatively low for clinical pneumonia cases compared
to reports in similar resource poor countries 13.

The morbidity rates in our setting are much higher
than global estimates from other studies 1. One can
speculate with hindsight that the IMCI interventions
in Eritrea were initially hospital based leading to
improved outcomes in hospitals. Community IMCl was
only recently introduced in limited geographical areas
in Eritrea. There was limited impact of community
based preventive and management interventions for
childhood illnesses 7. Instead of witnessing a decline in
theincidence of pneumoniafollowing the introduction
of IMCI but rather an increase, it is probable that there
might have been over diagnosis of pneumonia coupled
with aggressive and effective management.

The finding of more than three quarters of
admissions being from pneumonia and gastroenteritis
is beyond the projections based on HMIS trends in
this country 10. While it has been reported previously
that globally and within the region, the two diseases
consume the lion’s share of resources earmarked for
health careinterms of health workers’ time and hospital
bed occupancy, the global estimates have been in the
range of less than 60% 1. The mitigating factor for the
high morbidity rates in our setting were the low case
fatality rates which are a reflection of good clinical case
management and a positive attribute of the quality of
hospital service.

Gastroenteritis and malnutrition are known to be
interlinked in a cause and effect relationship 11. It is
possible that the frequent droughts in the East African
geographical region could have exposed the infants
to unhealthy water and sanitation practices leading
to diarrhoea predisposing them malnutrition and the
malnutrition-diarrhoea vicious cycle. Immunity has
also been shown to be compromised in malnourished
children 12.

Case fatality rates are a proxy of competences in
clinical case management. The fact that the case fatality
rates were generally low could partly be attributed to
health worker competences and/or strict adherence
to IMCI guidelines which have been shown to work
in different settings. The success of IMCI in hospital
settings have been demonstrated, it is the transfer of
the same competences and expanding it nationally
which has hit some snags in other settings 7,9. Rightly
it is premature to evaluate the situation in this country
where the community and neonatal components have
just been introduced.

The fluctuation of morbidity rates with the lowest
at 1 year of age followed by 1 month and highest at
6 months is an interesting observation for which no
explanation has been investigated. It is plausible
to speculate that the maternal immunological
protection is at its peak during the first few months
with unfettered breastfeeding practice in Eritrea. The
peak around 6 months coincides with declining of
contribution of maternal immunity through breast
milk compounded by the introduction of weaning and
supplementary feeding and these infections through
possibly contaminated supplementary feeds 14. The
precipitous decline in the morbidity by the 12 month
age group can be explained by the completion of
most of the routine immunizations against diseases
some of which also contribute to pneumonia and
gastroenteritis 15.

Conclusion

Pneumonia and gastroenteritis together contribute
more than two thirds of admissions in the referral
hospital in Eritrea with low case fatality rates. It is
important to determine the factors that contribute
to the high morbidity rates among infants in order to
institute appropriate preventive interventions.
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