/
o Reenres
0.00 Publishing

Advances in Infectious Diseases, 2019, 9, 277-284
https://www.scirp.org/journal/aid

ISSN Online: 2164-2656

ISSN Print: 2164-2648

Patterns of Pediatric Malaria Incidence and
Outcomes in Kasungu, Malawi in 2016

Byungchan Kim!, Sohyun Chang?, Min Jae Shin?, Prescott Hong3, George Lee3, Min Jung Koh3,
Immanuel H. Anaborne3, Donghoon Lee3, Paul S. Chung3, George Talama+*, Thomas Nyirenda5

'Department of Radiology, Washington University, St. Louis, MO, USA

2Department of Art & Science, Biology, Johns Hopkins University, Baltimore, MD, USA

3Youth with Talents, Fairfax, VA, USA

4Kasungu District Hospital, Kasungu District, Malawi

°Clinical Research Education and Management Service, Lilongwe, Malawi

Email: paulschung08@gmail.com

How to cite this paper: Kim, B., Chang, S.,
Shin, M.J., Hong, P., Lee, G., Koh, M.],,
Anaborne, I.H., Lee, D., Chung, P.S., Tala-
ma, G. and Nyirenda, T. (2019) Patterns of
Pediatric Malaria Incidence and Outcomes
in Kasungu, Malawi in 2016. Advances in
Infectious Diseases, 9, 277-284.
https://doi.org/10.4236/aid.2019.94021

Received: September 20, 2019
Accepted: November 23, 2019
Published: November 26, 2019

Copyright © 2019 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Malawi is resource poor country in Africa with one of the highest infant and
child mortality rates in the world. Malaria is one of the major causes of mor-
bidity and mortality among children in Malawi. Studies have shown barriers
to care of sick children and the formal health sector has shown sub-optimal
patient assessments and overreliance on antibiotic treatment of a child with
fever. In 2017, a team of students from Korea and USA audited clinic regis-
ters of six health centres under the hospital’s administration of Kasungu Dis-
trict in Malawi for the year of 2016. The clinics were included in the study
were those that contributed to the largest number of patients in the district
annually. The aim of the audit was to examine treatment outcomes of all
children presenting with fever and on whom a definitive diagnosis or pre-
sumptive diagnosis of malaria was made at the 6 chosen clinics in Kasungu
for improvement of health information system for the district health office.
The number of children with malaria ranged between 80 and 440 per month,
with the peak occurring between the rainy months of February to May. Peak
mortality rate occurred in September and November at 21%. Patients pre-
sented with multiple symptoms of fever, convulsion, pallor, vomiting, cough,
diarrhea, abdominal pain and headache. Average mortality rate differed be-
tween traditional authorities, ranging from 4% to 15%. Off-season high mor-
tality finding promotes more studies looking into socioeconomic and hospital
support. Multiple symptoms among patients treated for malaria is a common
finding emphasizing the need to integrate household practices for malaria
prevention, good malaria case management and linkage with community care
of childhood illness (CCM) programs at the clinics in the district.
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1. Introduction

Malawi is a resource poor country with one of the highest neonatal and infant
mortality rates in the world. In 2004, a Demographic and Health Survey report
showed infant mortality ratio (IMR) of 76 per 1000 live births and a neonatal
mortality ratio (NMR) of 27 per 1000 [1].

A similar survey done in 2010 reported that Malaria is endemic throughout
Malawi and it is the leading cause of morbidity and mortality in children under
age 5 and pregnant women [2]. The report further stated that ninety-eight per-
cent of malaria infections in Malawi are caused by Plasmodium falciparum—
with Anopheles funestus, A. gambiae, and A. arabiensis as the primary mosquito
vectors. Malaria transmission is largely determined by climatic factors, including
temperature, humidity, and rainfall. Vector abundance follows seasonal rainfall
patterns, and an increase in temperature raises the parasite’s reproductive rate,
thereby influencing the prevalence rate of malaria in the population. Transmis-
sion is higher in areas with high temperatures and during the rainy season (Oc-
tober through April), particularly along the lakeshore and lowland areas of the
lower Shire Valley, the report concluded.

Health care to children is not equitable in Malawi. Studies have shown that
children from the poorest households and children aged more than 12 months
were less likely to seek care when compared to those living in wealthier house-
holds and children of higher age-group respectively. These studies have also
shown that families from rural households spent more time travelling to a health
facility compared to urban households and that, visiting a trained healthcare
provider was associated with longer travel time and higher direct costs compared
to visiting an untrained provider [3].

Due to a weak public health system, Malawi has implemented community
care of childhood illness (CCM) program. Recommended by the World Health
Organization, CCM program integrates contributions of community health
workers in managing childhood diseases including malaria, pneumonia, and
neonatal sepsis [3] [4]. The CCM program has shown to be a promising strategy
for increasing coverage of sick child treatment, even with room for improve-
ment, especially in the correct assessment signs [5].

However, integrated pediatric fever management in the country has been
shown to be sub-optimal for completed assessments and antibiotic targeting de-
spite common compliance to malaria treatment guidelines, with malaria rapid
test negative results being strongly associated with antibiotic over-treatment con-

ditioned by cough or difficult breathing complaints [6].
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Our team looked at the burden and treatment outcomes of children both aged
under five and over five who presented to five health facilities and the Kasungu
District Hospital of Kasungu, a rural district in central Malawi. The region is the
home to 843,000 of 17.5 million people in Malawi [7]. Previous mapping of ma-
laria transmission in Malawi has shown that the Kasungu region have been se-
verely affected, with evidence of increased prevalence in 2010 [8].

The aim of the audit was to examine treatment outcomes of all children pre-
senting with fever for whom a definitive diagnosis or presumptive diagnosis of
malaria was made at the six chosen clinics in Kasungu to facilitate public health

response to pediatric malaria.

2. Methods

In 2017, a team of students from Korea and USA obtained authority from the
District Health Officer of Kasungu District hospital to digitalize clinic registers
of six health centres under the hospital’s administration of Kasungu for the year
of 2016. Selection criteria were all pediatric patients (aged 18 or less) admitted to
the hospital in the year of 2016 were considered in this study. Clinics were cho-
sen by the number of annual patient visits to each clinic. The students were
given access to out-patient registers to extract data on all children presenting
with fever and on whom a definitive diagnosis or presumptive diagnosis of ma-
laria was made. The extracted data included region of residence, age, symptoms,
diagnosis, length of stay, and outcomes. Patients were divided between two age
groups: under 5 years and over 5 years.

The extracted data was analyzed for trends between age groups, months of
visit, and regions of residence. Ethics approval from the National Health Re-
search Committee was not requested as this was an audit from registers and did

not involve handling of human subjects or their stored samples.

3. Results

The number of pediatric patients with malaria ranged between 80 and 500 per
month (Figure 1(a)), amounting to 2390 diagnoses in the study year. The num-
ber of cases was steady at around 100 patients a month between August and De-
cember. Meanwhile, the monthly incidence rose from January to April, before
decreasing from May to July, in consistence with the pattern described in the
National Demographic and Health Surveys of Malawi. At peak times, 440 pa-
tients were admitted. Similar trend was observed for the number of deceased pa-
tients per month, with peak number of 32 deaths in April (Figure 1(b)). From
January to April, the number of children dying among those that were registered
rose from 10 to 35 per month. Mortality rate showed consistent rate of 5% from
January to August and December (Figure 1(c)). Mortality rate fluctuated with
increases in September and November, reaching 21% mortality rate in Novem-
ber.

Approximately 70% of the patients were aged under 5. Across both age

groups, the most common presented symptoms were fever, convulsion, pallor,
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Figure 1. 2016 monthly trend of Kasungu region hospitalization and deaths due to mala-
ria in children. (a) Number of pediatric patients admitted to hospital for overnight care
per month; (b) Number of pediatric deaths at the hospital per month; (c) Mortality rate of
pediatric patients admitted.

vomiting, cough, diarrhea, abdominal pain and headache in descending preva-
lence order (Figure 2(a)). Patients over 5 years of age did not present convul-
sions, coughs and diarrhea as often, but showed abdominal pain and headache
more commonly. Mortality rate amongst pediatric patients greater than 5 years
of age was higher, although statistical significance could not be inferred (Figure
2(b)). There were no significant differences in length of stay after admission
(Figure 2(c)).

To observe changes in pediatric malaria incidence and outcomes in more spa-
tial detail, the patient data were sorted by their authorities of residence. The Ka-
sungu region is divided into numerous traditional authorities, of which the six
authorities with largest pediatric malaria population were studied. The six au-
thorities accounted for 31.4% of all admitted patients (702 out of 2238). Largest
patient population came from Kaomba at 321 pediatric Malaria patients, fol-
lowed by Mwase at 123 patients (Figure 3(b)). In all six traditional authorities
analyzed, fever was the most common symptom followed by convulsion (Figure
3(a)). Mortality rate differed between traditional authorities. Pediatric patients
from Mwase traditional authority showed the lowest mortality rate at 4% while

patients from Chulu showed the highest mortality rate at 15% (Figure 3(c)).
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Figure 2. Age effects on inpatient malaria outcomes. (a) The ratio of occurrence of
common malaria symptoms in children under and over age of 5; (b) Mortality rate of
children admitted to hospital for malaria categorized by age; (c) Average duration of ad-
mission categorized by age groups. Error bars show standard deviation of duration of

admission amongst the age groups.
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Figure 3. Inpatient pediatric malaria outcomes in populous traditional authorities. (a) The ratio of patients’ symptom for the six
traditional authorities with the greatest number of patients admitted; (b) Number of pediatric patients admitted to the hospital for
each traditional authority; (c) Mortality rate for each traditional authority; (d) Admission duration of average pediatric malaria
patient for each traditional authority. Standard deviation of admission duration is piloted as the error bars.
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Admission duration averaged around 3 days for all traditional authorities, with
no significant difference between the districts (Figure 3(d)).

4. Discussion

Analysis of monthly diagnoses and admission trend has shown that malaria in-
cidence in Kasungu district of Malawi is concentrated on the months of January
to April. This picture is consistent with that described in Malawi Demographic
and Health Surveys which provides crude data for Malawi but not disaggregated
by district. Our study shows that in Kasungu district of Malawi malaria cases are
high among children in the period of January to April which coincides with
rainy season when mosquitoes breed in large numbers. Thus, it may be inferred
that the rise in number of mosquitoes cause the high malaria incidence rate
during those months. This shows that despite many efforts to educate the people
about prevention of mosquito bites more is required.

The number of pediatric deaths caused by malaria also rose during the same
months of January to April, although the mortality rate remained stable at 5%.
Multiple factors could cause this stable pattern in mortality rate. Parents may be
more cognizant of potential malaria cases during these months, shortening the
time between incidence and admission to hospital where the pediatric patients
can obtain professional medical care. An increased influx of medical supplies for
malaria during those months could lead to consistent quality of healthcare de-
spite increased number of patients. Good practices associated with this stability
need to be encouraged among medical staff and communities. Mortality peaked
in September and November reaching up to 20%. This unacceptably high mor-
tality rate may be due to lack of supplies and delay in recognition of malaria.
More health promotion against such high mortality is required.

Our data also shows that treating a child with fever that could be due to Mala-
ria in Kasungu is complex. Disease presentation was complicated amongst child-
ren with multiple symptoms like fever, convulsions, pallor, vomiting, cough, di-
arrhea, abdominal pain and headache. The complexity of additional diseases in
the patients treated for malaria which may be related to Malaria or not requires
advanced clinical and nursing skills as well as strong health worker skills for in-
tegrated disease management in children. Our study did not explore how many
clinic staff possess these advanced skills but the finding points to a strong need
to have skilled workers attending to sick children in the district.

Our audit also shows that malaria even in a small geographical area of Ka-
sungu with 7878 square kilometers in size mortality rate differs substantially
between traditional authorities. This finding may signify the inequalities in pre-
ventive healthcare and treatments provided in each region of the district. But
there are other contributing factors that need more studies to be understood.
What our study showed is that a large proportion of childhood patients with
malaria in Kasungu district come from the rural parts of the district. Unfortu-

nately, the discrepancy in preventive care for malaria found by other prior stu-
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dies [9] in Malawi cannot explain the same discrepancy in malaria incidence

between regions in Kasungu that we observed.

5. Conclusions and Limitations

Our study showed that malaria among children in Kasungu District of Malawi is
highly prevalent, seasonal, complicated with other diseases in the same patient
and associated with high mortality. This is consistent with the National Demo-
graphic and Health Surveys of Malawi that does not focus on Kasungu district
per se. Several limitations exist in this study. Firstly, this audit does not tell us
the proportion of malaria cases don’t make it to the selected clinics. So, the bur-
den of disease and mortality could be higher that our data shows. Secondly, han-
dling such a complex disease in a vulnerable population requires good supply of
drugs, equipment and skilled staff. Our study did not correlate the burden of
disease with available resources therefore we are unable to explain beyond ob-
servable difference by seasons and regions of the district. In addition, quantified
data for quality of life in each traditional authority of the district is not available,
leading to lack of detailed analysis on the effect of such factors in the differences
of malaria incidence and mortality rate observed in the district.

Still, we believe that this audit provides certain insights in terms of the trends
in malaria incidence and the high mortality rates in all seasons. The findings of
our audit show that pediatric malaria is highly prevalent and emphasizes the
need to integrate household practices for malaria prevention, good malaria case
management and linkage with community care of childhood illness (CCM) pro-
grams at the clinics in Kasungu. However, from this study we cannot ascertain
how well covered the district is with CCM which is very beneficial to Malaria

control.
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