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Background: Several efforts have been put in place to reduce the global burden of malaria especially in
children and in sub-Saharan Africa. The study aimed to evaluate the impact of malaria control activities on
the trend of childhood malarial diseases at a tertiary hospital in South-south Nigeria.

Methodology: A retrospective review of the case records of all malaria diagnoses including in-patient, out-
patient, and emergency room, seen in the Department of paediatrics at the University of Port Harcourt
Teaching Hospital from January 2006 to December 2018 was conducted.

Results: There were 41, 863 malaria cases diagnosed over the 12 years with a decline in yearly diagnosis
and admissions, from the year 2006 through 2018. Total malaria admissions were 578, (44.5/ year), giving a
severe malaria incidence of 1.26%, and there were 164 malaria death cases, with a yearly average of 12. The
causes of death in the children with malarial parasitaemia were severe anaemia in 75 (45.7%),
hypoglycaemia in 14 (8.5%), cerebral malaria in 17 (10.4%), and prostration with other co-morbidities, 22
(13.4%). Thirty-six children (22%) were convulsing and died soon after admission, with a compounding
diagnosis of aspiration and respiratory failure.

Conclusion: There is a gradual reduction in childhood malaria disease, admission, and death, though this is
slower than anticipated based on efforts and strategies put in place by the Nigerian government and various
organizations.
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Introduction
Malaria remains a significant public health problem despite global control/elimination efforts. It contributed
5% of the estimated 5.9 million under-five deaths globally in 2015 and 14% of 750,000 under-five deaths in
Nigeria. ! These related deaths are preventable with specific prevention and prompt and effective
management.* 1 For some time, malaria accounted for 60 % of outpatient visits to hospitals and led to
approximately 30% child mortality, especially among children less than 5 years in Nigeria. > % 13
However, over the past 5 years, pneumonia has become the leading cause of childhood mortalities, and this
may be possibly due to efforts in “rolling back malaria”. > '* Reduction of malaria morbidity/mortality was
central to the attainment of Millennium Development Goal 6 (MDG-6)*“ Combat HIV/AIDS, malaria and
other diseases”. This target and several other efforts were made to achieve this goal. These efforts include
the use of insecticide-treated mosquito nets by families, treatment of fever with appropriate antimalarial
medicines, seasonal malaria chemoprevention for at-risk groups, having prompt and effective diagnosis, and
use of artemisinin-based combination therapy to treat malaria. +7- 1517

Data from two Nigeria Malaria Indicator Surveys (NMIS) show ownership of at least one Insecticide
Treated Net (ITN) in a household increased substantially from 8 percent nationally in 2010 to 69 percent in
2015, and a doubling of the average number of ITNs per household from 0.8 to 1.6%, fig. 1. There was also
an increase in the total population that slept under ITNs from 23% to 37% within 5 years. > '8 Other
modalities that have been implemented to reduce the malaria burden are specific case management using
rapid diagnostic testing for malaria and administering artemisinin-based combination therapy medications.
Several manpower training and information dissemination programmes have also spread appropriate and
timely information and distribution of materials needed for the prevention and treatment of malaria,
especially to the rural communities in Nigeria and other African countries. Indeed, the 2013 and 2018
Demographic and Health Surveys in Nigeria showed an increase in the ownership of at least one long-lasting
insecticide-treated bed net from 48% to 61% with 65% of the de facto population in households with at least
one ITN reported to have slept under an ITN the night before the survey. There was also a decrease in the
prevalence of malaria among children since 2010, from 42% to 23%, and a high percentage (about 82% to
96%) of men and women surveyed in the 2018 DHS were reported to believe in the effectiveness of malaria
medicine (NDHS 2013 and 2018). >3 1%:20

Percentage who slept under an
insecticide-treated net (ITN)

v 16

2008 2010 2013 2015 2018
NDHS NMIS NDHS NMIS NDHS

MNote: The definition of an ITH in surveys conducted prior to 2015
included nets that had been soaked with insecticides within the
past 12 months.
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Figure 1: Trends in sleeping under ITN from 2008-2018. Note the increase in ITN use by women and
children from 2012 to 2018. Culled from: Nigeria Demographic and Health Survey 2018. Abuja, Nigeria,
and Rockville, Maryland, USA. NPC and ICF. 2019

The improved application of malaria prevention and care-seeking practices is expected to reduce malaria
mortalities in children, which are mainly due to severe anaemia, hypoglycaemia, cerebral malaria, and
prostration: 3 1621251 These complications are made worse when there are co-morbidities in the patients,
like under nutrition, immune suppression, sickle cell anaemia and cancers, making it pertinent for these
at-risk populations to take intermittent prophylactic therapies. Severe anaemia, defined by haemoglobin
concentration < 5g/dl (in children <12 years) is common in the under-five age group with malaria if
untreated, and many of these require blood transfusions. [¢ 7> 15161 The 2018 NDHS showed that 4.8% of
children aged 6-59 months in Rivers State had a haemoglobin level lower than 8g/dl compared to a
national level of 8%.

During the period covered by this study, the Federal Government of Nigeria adopted the use of intravenous
artesunate for severe malaria and the artemisinin-based combination therapy (ACT) for non-severe cases as
against quinine and chloroquine treatment for malaria. The artesunate was initially procured but later both
artesunate and ACT were provided free of charge with support from the Federal Government and the
Clinton Health Assess Initiative (CHAI). [* "lIn countries where access to free malarial testing and treatment
are available to the citizens, there is an apparent reduction in morbidity and mortality from malaria. [* "'The
aim of the study was to evaluate the impact of malaria control activities on the trend of childhood malarial
diseases at a tertiary hospital in South-south Nigeria

Methodology

The study was a retrospective review of case notes, mortality reviews and other laboratory records of
children aged 1 month to -16 years diagnosed with malaria and managed on outpatient or inpatient bases in
the Department of Paediatrics, University of Port Harcourt Teaching Hospital. Hospital records from the
children’s outpatient clinic, consultant paediatric clinic, children’s emergency wards, and in-patient wards
were retrieved and recorded. Those with a clinical diagnosis of malaria, and /or laboratory confirmation
from the paediatric side laboratory or the hospital main laboratory were included in the study. In the side
laboratory and the hospital’s main laboratory, thick and thin films were used, and in some cases, a
quantitative buffy coat was employed. In early 2014, a rapid diagnostic test was used in the children’s
emergency room in conjunction with the previously mentioned test tools.

The case records of children who met the case definition for severe malaria according to the World Health
Organisation, (WHO) were extracted and information was entered into the proforma. The case definitions
for severe malaria necessitating admissions were; impaired consciousness (defined as Blantyre coma score
(BCS) < 3) for children aged up to 4 years or Glasgow coma scale < 11 (for children aged 5 years and
above); prostration (inability to breastfeed if aged < 9 months, or inability to sit unsupported if aged > 9
months), severe anaemia, packed cell volume< 15%, and hypoglycaemia as capillary blood glucose < 2.5
mmol/l using the Accu-Chek™ Active (Roche®diagnostics, Sydney, Australia; the precision of 0.1 mmol/l).
Those who could be treated on an outpatient basis were given medications and reviewed within 2 days.

In the proforma, the data extracted from the records included the name, age, date of birth and date of
presentation to the hospital, clinical features, diagnosis, malaria test (positive or negative), treatment
received, duration of admission, additional diagnosis, and date of death. Other details were the weight and
height, and the weight for age and height for age standard deviation score (SDS) using the WHO chart.
Cases with incomplete data were excluded from the study.
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Data analysis
From the data extracted, we calculated the incidence of uncomplicated malaria as complicated malaria
subtracted from total malaria cases. The incidence of complicated malaria was calculated as complicated
malaria divided by the total malaria cases/per year. The case fatality rate was calculated as mortality divided
by the total malaria cases seen in the hospital. Proportions for categorical variables were compared using
Chi-square or Fisher's Exact tests where appropriate. For continuous variables, Student's t-test was used to
compare mean differences between groups where applicable. Significance was evaluated at p <0.05 and
analysis was done using Statistical Package for Social Sciences (SPSS) Version 20 (IBM, Texas, United
States

Results

During the period under review, there were 41, 863 childhood malaria cases diagnosed using clinical
features with blood film analyses in the department, giving a yearly average of 3, 220 (range 2, 534- 3, 893).
Severe complicated malaria diagnosis was 5,427, incidence was 1.26%/ year (range 0.6 — 1.9) but total
admissions were 529, with a yearly average of 40.7/ year, (range 28 — 58)., see figure 2 and table 1.

I TOTAL MALARIA CASES IN HOSPITAL (scaled to 100) M SEVERE MALARIA ADMISSIONS ™ YEARLY MALARIA DEATHS

400.0

200.0

100.0

0.0 ' :
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 2: Malaria cases, admissions, and deaths in the University of Port Harcourt Teaching Hospital-
2006-2018. Note that the total malaria cases are scaled to 100 from the absolute ‘thousand ‘counts to fit into
the graph.

Malaria morbidity and mortality
There were 164 malaria death cases, with yearly average of 12, and the highest number was recorded in
2006. The case-specific mortality rate for malaria was 0.39% or 3.9/ 1, 000 malaria diagnoses.
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Table 1: Showing yearly distribution of malaria cases and case fatality rate

Year Total Uncomplicated | Complicated Inpatient mortality Case fatality

malaria malaria Malaria rate/1,000 cases of
malaria

2006 3540 3145 395 58 18 5.1

2007 3489 2907 582 56 17 4.8

2008 3893 3521 372 19 13 33

2009 3472 3184 288 46 10 2.9

2010 3539 3082 457 40 15 4.2

2011 3100 2705 395 58 12 8.7

2012 3214 2632 582 56 12 3.7

2013 3321 2895 426 35 11 33

2014 2534 2372 169 0 10 3.9

2015 3008 2675 333 11 11 3.6

2016 2892 2427 465 13 13 4.4

2017 2982 2581 401 12 12 4.0

2018 2879 2310 569 10 10 3.5

Mortality from malaria peaked at 8.7/1,000 malaria diagnoses in the year 2011 and remained steady
thereafter at an average of 3.5/ 1, 000 malaria cases.

The age and sex distributions of children with severe malaria, i.e. those admitted and those who died are
shown in Table 2. The age range of children who were admitted for malaria was 6— 202 months (mean age
93.1 £ 55.0 months) and this was higher than the mean of those who died from malaria and its
complications which was 6 — 133.8 months with a mean of 47.4+26.3 months. The difference in mean ages
of those who died and those who were discharged from the hospital was significant, t = 19.25, p = < 0.001.
The proportion of children with malaria, who died in the various age groups were 6 - 59 months 120
(73.2%), 5-10 years 40 (24.4%) and 10-18 years 4 (2.4%).

Although there were more male deaths, 89 (54.3%) than females 75 (45.7%), this difference was not
significant (p = 0.310). The causes of death in the children with malaria parasitaemia were severe anaemia in
75 (45.7%), hypoglycaemia in 14 (8.5%), cerebral malaria in 17 (10.4%), and prostration 22 (13.4%).
Thirty-six children (22%) came in convulsing and died soon after admission, with a compounding diagnosis
of aspiration and respiratory failure, before any other laboratory tests could be performed.Of most deaths,
85% occurred within 24 hours of admission, with 4 (2.4%) children dying within 1 hour and without
receiving medications and this did not change over the years.

Anthropometry of malarial morbidity and mortality

The weight of children who died from malaria ranged from 6.0 - 57.0 kg (mean 18.0 £7.16 kg) and the mean
was significantly lower than for the children who were successfully managed for malaria (t = 12.49, p
<0.001). The mean height of children who died from malaria was also significantly lower than the mean
height for the survivors. Nineteen children (11.6%) who died had acute severe malnutrition (WAZ < -2
SDS) and the remaining 88.4% had WAZ >- 2SDS, while 11 (6.7%) were stunted.

Table 2: Demographic and anthropometric characteristics of children with acute severe malaria and
comparison between admitted cases and those that died.

Malarial admissions | Malarial deaths 164 | x2/t test | p value

578
Mean age (months) 93.1+£55.0 47.4+26.3 10.45 <0.001*
Sex (M/F) % 31.4/37.8 16.7/14.1 3.5 0.058
Mean weight (kg) 34.44+16.64 18.01+£7.16 12.49 <0.0001*
Weight for age Zscore | -0.21+6.64 0.36x1.54 1.79 0.1115
Mean height (cm) 132.47425.26 100.11+16.44 15.13 <0.001*
Height for age Z score | -0.15+1.53 -0.10+1.36 0.514 0.732
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Discussion

Efforts to reduce the malaria burden are yielding positive results as the total malaria diagnosis in this
hospital decreased between 2006 and 2018 with a lower decline between 2013 and 2018. This is similar to
reports from other countries in Africa, especially in West and East Africa. > % 1326~ 2Though this report is
later than that from the Gambia, %> 3* other recent reports show an even more steady decline in malaria
prevalence. The absolute average yearly malaria presentation was lower than that reported in Kenya®® and
the Gambia.*® The decline in malaria prevalence in this report is also lower than that reported in the WHO
World Malaria Report in 2016 which was 14%.3! It is also noteworthy that the decrease in that report was a
projection rather than actual numbers.

The decrease in malaria incidence in our hospital is possibly reflective of the increased availability and use
of insecticide-treated mosquito nets, availability of antimalarial medications in informal settings or patent
medicine stores and use of malarial prophylaxis by at-risk individuals in society. Sleeping under an
insecticide-treated net reduces the rate of malarial transmission and thus the rate of infestation. '>The
increased availability of diagnostic testing for malaria in many laboratories [usually informal] outside the
referral and tertiary hospitals also increased the treatment potentials and reduced hospital presentations. The
fallout from this type of management style is the risk of antimalarial resistance development. This has been
demonstrated in the study by Oyibo who reported that malaria parasite positivity was only present in about
18% of children who were treated for malaria according to IMCI protocol. 3> When rapid diagnostic testing
was made available in late 2011 in Nigeria, the uptake was low and the objective to help in reducing malaria
transmission and treatment were not immediately met. However, with time, the uptake gradually increased,
and its availability improved. '® 3! 33 This increased uptake may help reduce resistant strains of malarial
parasites while improving the treatment and management process for children. The availability of
antimalarial medications especially the artemisin in-based combination therapy has greatly reduced the
number of patients presenting to hospitals for malaria treatment or with complicated malaria. % 16 This
availability has been made possible by efforts of various donor organisations and commitments of the
Federal and State Governments, but their sustainability has been questioned.

Though the prevalence of severe forms of malaria has decreased as with overall malaria cases in our report
and others, mortality from the severe forms is still occurring. > % 3 3> The proportion of children aged less
than 5 years with severe forms of malaria has remained the same and higher than the other age groups. !>
12 This was reported in a previous review by Yarhere et al'*and in other studies carried out in Nigeria and
Africa.®> =3It is noteworthy that areas of high malarial transmissions have severe malaria predominating in
the infants and younger children as seen in our study. Although deaths due to malaria have remained high
despite efforts by stakeholders, there is evidence of their progressive decline in recent years. The deaths are
attributed to complications which include severe anaemia with attending heart failure, multiple convulsions,
hypoglycaemia, cerebral malaria, and acute renal failure. > ' 22 2% 3% A sityation where almost half the
mortality from malaria was due to anaemia is regrettable which means if severe anaemia is prevented or
promptly treated, up to half the mortality from malaria will be prevented. The prevalence of severe anaemia
in children hospitalized for malaria in this report is similar to the findings by Oladeinde, Edelu, and
Mutombo. 2> 23 2> 26 However, when compared to the number of children presenting to the hospital for
malaria treatment, this prevalence is low, reflecting an improvement in the anaemia indices in Nigeria.

Co-morbidities associated with malarial deaths included acute malnutrition, sickle cell anaemia, HIV/AIDS
and bacteraemia. > 37 Less than 15% of total malaria mortality had acute malnutritionand this was low and
comparable to many reports reviewing malaria and. > 7> ***3 The relative risk of dying from malaria in a
severely malnourished child was estimated to be 57.3%.*° However, the researchers used < -1SDS for WAZ
to define malnutrition, and this may have been lower if the WAZ <- 2 SDS was used. While acute
malnutrition significantly contributed to mortality due to malaria, stunting did not have that effect on
malaria.**** With acute malnutrition, there are many other co-morbidities including hypoglycaemia,
bacterial and viral infections, hypothermia, and complex metabolic derangements. Controlling for these
comorbidities may have reduced the mortality rates in these children with acute malnutrition that were
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attributed to malaria. The same goes for HIV/AIDS and sickle cell anaemia, where these conditions
independently have many comorbidities and increased susceptibility of patients to infections and metabolic
derangements that can cause death without attributing this to malaria.

Conclusion

From our 13-year review, malaria morbidity and mortality are reducing possibly based on efforts and
strategies put in place. The use of insecticide-treated bed nets, availability of antimalarial drugs, rapid
diagnostic testing and various awareness campaign programmes may be yielding results. Children with
under nutrition are more susceptible to malarial morbidity and mortality, so programmes aimed at improving
the nutritional status of children can go a long way in ameliorating the effect of malaria.
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