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Background: Malaria remains a serious health challenge; thus, the need for
continual improvements in treatment regimens and the adoption of new
treatment guidelines to enhance case management is vital. We report trends in
malaria case management over 15 years at the Jakiri Health Centre in Cameroon,
an area that has been plagued with civil unrest since 2016.

Methods: Data were collected retrospectively from consultation, laboratory,
antenatal care (ANC) and prescription registers, and double entered into Excel.
Analysis was conducted using SPSS statistics and Microsoft Excel.

Results: A total of 3,800 febrile patients visited the outpatient department (OPD),
and patients received 8,324 prescriptions. Of these, 11.6% (964/8324) were anti-
malarials, 3.5% (291/8324) were ferrous sulfate (FS), 40.8% (3,396/8324) were
antibiotics (AB), and 44.1% (3,673/8324) were analgesics. The antimalarials
prescribed were artemisinin-based combination therapies (ACTs) 83.2% (802/
964) and quinine (Q) 16.8% (162/964). No ACTs were prescribed between 2006
and 2011. The 5 to <15 years age group received the most proportion of ACTs
42.3% (189/447), followed by the 1 to <5 years age group 31.8% (127/399). Males
were more likely to be prescribed ACTs than females were (OR= 1.336, 95% Cl
1.141-1.564; p<0.0001). Between 2006 and 2013, the number of quinine
prescriptions increased from 17.2% (21/122) in 2006 to a peak of 26.1% (30/115)
in 2009. Antibiotic prescription rates were high across all age groups. The
prescription of antimalarials to malaria-negative patients was relatively low
over time. ACTs were prescribed to all participants attending the ANC who
were confirmed malaria-positive. 97.7% of SP was prescribed as intermittent
preventive treatment in pregnancy (IPTp) with highest prescription rates
observed among women in their third trimester 96.2% (76/79).
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Conclusion: This study demonstrated that recommended malaria treatment
guidelines have been adopted by the Jakiri Health Centre, which has
transitioned from quinine as a first-line treatment to ACTs. ACTs were not used
in the facility until 2012. Though anti-malaria prescription was largely
appropriate, antibiotics and analgesics were highly over prescribed. There is
great need for continuous monitoring and refresher training for health workers to
enforce adherence to the guidelines.
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Introduction

Malaria is still a significant public health challenge, especially in
sub-Saharan Africa, where the disease burden is highest (Ndo et al.,
2011; Ndong et al., 2015; Ssempiira et al., 2017). Cameroon is among
the endemic countries plagued by this deadly disease, as the entire
country is still at risk of transmission (Bowen, 2013; Kwenti et al.,
2017; Massoda Tonye et al., 2018). Effective case management remains
critical among possible approaches to reduce the malaria burden
(Kimbi et al., 2014a). Over the years, several interventions have been
implemented to reduce the burden of malaria (Ndo et al, 2011).
Vector control is a vital component of malaria prevention and control
and relies mainly on the use of long-lasting insecticidal nets (LLIN)
(Ndo et al.,, 2011; Antonio-Nkondjio et al., 2019), insecticide-treated
nets (Sumbele et al., 2014; Kwenti et al., 2017), and indoor residual
spraying (Apinjoh et al., 2015; Ndong et al., 2019). From 2009 to 2019,
over 20 million LLINs were distributed in Cameroon with the help of
international partners such as global funds (Antonio-Nkondjio et al.,
2019; Nlinwe et al., 2021), and between 2000 and 2015, the prevalence
of malaria decreased from 41% to 24.3% due to the increase in the
number of bed nets used across the country (MINSANTE, 2018).
However, there is a great disparity between the possession and actual
use of LLINs, which affects the efficiency of LLINs in vector control in
different epidemiological settings in Cameroon (Bowen, 2013; Kimbi
et al., 2014b; Fokam et al., 2016; Nlinwe et al., 2021). One approach to
reducing the malaria burden is effective case management. Attendance
and malaria case management in the Jakiri Health Centre have
significantly been affected since 2016 due to ongoing civil unrest in
the two English-speaking regions of the country.

In 2001, the WHO recommended using artemisinin-based
combination therapies (ACTs) for treating uncomplicated malaria
(WHO, 2001; Whegang Youdom et al., 2019). Cameroon adopted
the new treatment guidelines in 2004and changed its policy from

Abbreviations: ACT, Artemisinin-based combination therapy; IPTp,
Intermettent preventive treatment in pregnancy; SP, Sulfadoxine-
pyrimethamine; INTSs, Insecticide-treated nets; LLINs, Long-lasting insecticidal
nets; RDTs, Rapid diagnostic tests; ASAQ, Artesunate-amodiaquine; AL,

Artemether-lumefantrine; FS, Ferrous sulfate.
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monotherapy to artemisinin-based combination therapies (ACTs)
with artesunate-amodiaquine (ASAQ) as the first-line treatment for
uncomplicated malaria (Mangham-Jefferies et al,, 2015; Ndong
et al,, 2015). In 2006, artemether-lumefantrine (AL) was officially
adopted in Cameroon as an alternative ACT (NMCP, 2008; Ndong
et al, 2015; Whegang Youdom et al., 2019) due to increasing
resistance to monotherapies such as chloroquine in several parts
of Africa (Talisuna et al., 2004) and Cameroon in particular (Basco
et al,, 2006; Sayang et al., 2009a). Moreover, quinine (Q) and
sulfadoxine-pyrimethamine (SP) were reserved for the treatment
of severe malaria and intermittent preventive treatment during
pregnancy (IPTp), respectively (Sayang et al, 2009a; Mangham
et al,, 2012; Ndong et al,, 2015).

It has been reported that malaria is overtreated in Sub-Saharan
Africa (Reyburn et al., 2007; Rowe et al., 2009; Juma and Zurovac,
2011), including Cameroon (Mangham et al., 2012). This is due to
the presumptuous prescription of antimalarials and antibiotics to
patients not confirmed to be positive for the malaria parasite at
health facilities (Shillcutt et al., 2008; Mbonye et al., 2013). This is
believed to be partly due to poor adherence to microscopy results.
This led to adopting highly sensitive and specific rapid diagnostic
test (RDT) devices in the African region and resource-constrained
settings (Mangham et al., 2012). Furthermore, using RDTs reduces
the cost of unnecessary treatment with ACTs, especially among
those with nonmalarial febrile illness (Lubell et al., 2007; Shillcutt
et al., 2008). Thus, the WHO recommended parasitological
confirmation of all malaria cases before treatment (Shillcutt et al.,
2008; Mangham et al., 2012).

We retrospectively assessed malaria case management at the
Jakiri Health Centre over 15 years, starting with the official adoption
of the ACT. We hypothesize that malaria was overtreated in Jakiri
between 2006 and 2021 through the prescription and overuse of
antimalarials, analgesics and antibiotics. This is the first attempt to
assess malaria case management in Jakiri health Centre using the
2004 national malaria treatment guidelines in Cameroon. It is
hoped that the findings of this study will inform healthcare policy
in Cameroon, especially in areas affected by the civil unrest that
began in 2016 which let to displacement of people and interruption
to remote communities (Omam, 2021; Omam et al., 2021). This
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significantly affected the access to healthcare services as well as
interrupted the supply of health interventions to urban and rural
areas. The hard to reach areas were hardest hit with some health
facilities closing down (Tanue et al., 2024).

Materials and methods
Study site

This study was conducted at the Jakiri Health Centre, a public
health facility. Jakiri is situated in the Bui Division Northwest
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Region, Cameroon, with geocoordinates of 6° 6 0” North and 10°
39’ 0” East (Figure 1). Malaria transmission in Jakiri is perennial but
occurs at a low intensity. The primary vectors responsible for
spreading malaria are Anopheles gambiae (s.s) and Anopheles
funestus. With a high landscape, Jakiri has a population of
approximately 6,610 and experiences two main seasons: rainy and
dry. The dry and wet seasons run from November to February and
March to October respectively. The average annual rainfall ranges
from 1500 mm-2000 mm. The average temperature in Jakiri during
the warm season is above 24°C and lasts from February to March.
The hottest month of the year is March, with an average increase of
25°C and a decrease of 15°C. The cool season lasts for 4.5 months,
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FIGURE 1
Map of Cameroon showing the study site (Eric et al., 2018).
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from June 22 to November 8, with an average daily high
temperature below 22°C. The coldest month of the year in Jakiri
is August, with an average temperature of 14°C and a peak
temperature of 21°C (weatherspark.com, 2020). The main human
activity in this area is agriculture—cattle rearing and farming.

Data collection

The data were collected retrospectively through perusal of
consultation, laboratory, and prescription registers of the Jakiri
Health Centre. Information was gathered on demographic
characteristics, time (months and years), diagnosis and treatment
of malaria. The data were entered into Microsoft Excel 2016.
Participants were classified into six different age groups: <1 year
(0-11 months), 1 to <5 years, 5 to <15 years, 15 to <45 years, 45 to
<65 years and 265 years. Apart from the data from febrile patients,
data was also collected from the antenatal care registers in the Jakiri
Health Centre.

Ethical clearance

Ethical clearance for this study was obtained from the Catholic
University of Cameroon (CATUC) Bamenda Institutional Review
Board (003/BCH/CATUC-IRB/WFM). Administrative
authorization was obtained from the Regional Delegation of
Public Health, Bamenda Cameroon.

Data analysis

The data were analyzed using the IBM-Statistical Package for
Social Sciences (IBM-SPSS) version 26.0. Pearson’s chi-square test
was utilized to compare prescription patterns between variables,
specifically investigating the prescription of antimalarials and
antibiotics across sex and age groups. Additionally, odds ratios
were evaluated to determine the statistical and practical significance
at p<0.05. Graphical representation of the data was performed using
Microsoft Excel 2016.

Results
Malaria diagnoses

Before the year 2012, microscopy was the only tool used for
malaria diagnosis in Jakiri Health Centre. Between 2012 and 2016,
40% and 60% of all suspected malaria cases were diagnosed using
microscopy and rapid diagnostic tests (RDTs) respectively. Beyond
2016, RDT's were used to diagnose more than 95% of malaria cases
(Ndang et al., 2024).

From 2006 to 2021, 3,800 febrile patients were registered at the
Jakiri Health Center, out of which 26.6% (1,012/3,800) and 73.4%
(2,788/3,800) of whom were suspected to suffer from severe and
uncomplicated malaria, respectively. Laboratory analyses confirmed
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that 24.9% (945/3,800) of patients were infected with malaria of
which 902 cases had uncomplicated malaria and 43 had
severe malaria.

The proportion of confirmed malaria cases fluctuated over the
years, increasing from 19.7% (24/122) in 2006 to 23.3% (21/90) in
2008 and 26.1% (30/115) in 2009. Between 2009 and 2014, the
proportion decreased from 26.1% (30/115) to 16.0% (43/268),
followed by a steady rise to a peak of 39.8% (129/324) in 2019,
before declining to 24.8% (190/766) in 2021. Malaria prevalence was
highest in Children below 15 years old. Trends in malaria
prevalence in this area during the study period has been reported
by Ndang et al. (2024).

A total of 566 pregnant women attended the antenatal care
(ANC) at the Jakiri Health Centre between 2014 and 2021. Of these,
48.4% (274/566) aged 15-24 years, 45.1% (255/566) aged 25-35
years and 6.5% (37/566) were 36 to 45 years. The majority of the
participants were in the second trimester 70.1% (397/566) while
18.4% (104/566) were in the first trimester and 11.5% (65/566) were
in their third trimester. Of all pregnant women, 8.3%(47/566) were
confirmed positive for malaria parasite. Malaria prevalence among
pregnant women attending ANC seems to decrease with increase in
age from 9.9% (27/274) for those 15-24 years to 7.1% (18/255) for
the 25-35 years and 5.4% (2/37) for participants 36 to 46 years.
Prevalence was 10.6%(11/104), 8.3% (33/397) and 4.6% (3/65) in
the first, second and third trimesters respectively.

Malaria case management

Analysis revealed that 8,324 prescriptions were received by
patients who sought treatment at the Jakiri Health Centre
between 2006 and 2021. The prescribed drugs included
antimalarials 11.6% (964/8324), ferrous sulfate (FS) 3.5% (291/
8324), antibiotics 40.8% (3396/8324), and analgesics 44.1% (3673/
8324). The anti-malaria prescribed were ACTs 83.2% (802/964) and
quinine 16.8% (162/964). Patients received one of the following
combinations of drugs: ACT only (1.7%), ES alone (0.11%), ACT +
antibiotics (AB) (16.4%), quinine + AB (3.9%), FS + AB + ACT
(3.0%), FS + AB + quinine (0.3%), or FS + AB (4.2%). A proportion
of 61.5% (2,336) of the patients were prescribed only antibiotics,
8.6% were prescribed only analgesics, and 0.3% did not receive any
treatment. Analgesics were prescribed to all patients who received
either antibiotics or antimalarials. There were no combinations of
quinine + ACTs, and quinine + ACTs + antibiotics.

Prescription of ACT

Among the patients who were prescribed ACT, 92.8% (744/802)
were confirmed to be malaria positive, while 7.2% (58/802) had a
negative result for malaria. No ACTs were prescribed from 2006 to
2011. From 2012 to 2021, the number of ACT prescriptions
received by febrile patients fluctuated, with a general increase in
prescriptions over time The percentage of prescriptions for ACT's
was as follows: 5.1% in 2012, 2.9% in 2013, 15.7% in 2016, 44.7% in
2017, 30.0% in 2018, 39.2% in 2019, 36.8% in 2020, and 24.7% in
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2021. The odds of being prescribed an ACT were greater in malaria-
positive patients than in those with a negative result for malaria
(OR= 178.501, 95% CI 131.83-241.70, p<0.0001), which was
statistically significant and practically relevant. Males were more
likely to be prescribed an ACT than females were (OR= 1.336, 95%
CI 1.141-1.564, p<0.0001). 9.5% (96/1012) of patients diagnosed to
have severe malaria were prescribed ACT while 25.3% (706/2788) of
those diagnosed with uncomplicated malaria received
ACT (Figure 2).

Prescription of quinine

Quinine was prescribed to 162 patients, 97.5% (158/162) of
whom were confirmed to be malaria positive and 2.5% (4/162) of
whom were malaria negative. The odds of being prescribed quinine
were significantly greater in patients with a positive malaria result
than in those with a negative result (OR = 143.09, 95% CI 58.88-
387.20, p<0.0001). Quinine prescription increased from 2006 to
2009, but reduced from 2006 to 2013: it rose from 21 (17.2%) in
2006 to 15 (18.8%) in 2007 to 18 (20.0%) in 2008 and to a peak of 30
(26.1%) in 2009. The prescription of quinine decreased to 26
(21.7%) in 2010, 20 (16.8%) in 2011, 10 (6.4%) in 2012 and 19
(9.3%) in 2013 (Figure 2). Between 2014 and 2019, quinine was not
prescribed to patients. In 2020 and 2021, two quinine prescriptions
were recorded: 1 (0.2%) and 1 (0.1%), respectively. Prescription of
quinine in males was 3.6% (54/1482) and that in females was 4.7%
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(108/2318), but the difference was not statistically significant (x* =
2.284, p= 0.131) over the study period.

Prescription of FS

A total of 291 patients were prescribed FS, 41.6% (121/291) of
whom were confirmed to be malaria positive, while 58.4% (170/291)
were confirmed to be malaria negative. The odds of being
prescribed FS were greater in malaria-negative patients than in
those with a positive test for malaria (OR = 2.319, 95% CI 1.81-2.97,
p<0.0001). In terms of gender, there were significantly more female
patients (235 [80.8%]) than male patients (56 [19.2%]) who received
FS (X* = 51.701, p<0.0001). More FSs were prescribed to patients in
2019 14.2% (46/324), 2020 11.5% (59/495) and 2021 7.6% (58/766)
than in the other years. No FS was prescribed to patients in 2017.
Between 2006 and 2012, females were prescribed more FS than
males were. There was no recorded FS prescription in 2006, 2008, or
from 2010 to 2012 (Figure 2).

Prescription of antibiotics

Of the 3,396 patients who received antibiotics, 27.1% (921/
3396) were malaria positive, while 72.9% (2475/3396) were malaria
negative. The odds of being prescribed an antibiotic were
significantly greater for patients with a negative result than those

Antibiotic —— Analgesic

Graphical representation of trends in the prescription of treatment for the management of febrile illnesses (p-value<0.001). Each data point
represents the annual proportion of patients treated with a particular drug regimen for a given year.
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confirmed to be malaria positive (OR= 5.892, 95% CI 3.874-8.962,
p<0.0001). Among those treated, females 60.8% (2066/3396) were
prescribed more antibiotics than males 39.2% (1396/3396) [X° =
0.360, p = 0.549]. Between 2006 and 2012, antibiotics were
prescribed to all febrile patients. The annual prescription of
antibiotics from 2013 to 2021 generally exceeded 70.0% each year
except in 2015, when the proportions decreased to 45.0% (Figure 2).

Prescription patterns across different age
groups and gender

Across the various age groups, the prescription of ACTs
increased with age for patients <15 years: <1 yr 13.6% (12/88), 1
to <5 years 31.8% (127/399) and 5 to <15 years 42.3% (189/447). For
patients 15 years and older, ACT prescription was observed to
decrease: 15 to <45 years, 18.0% (363/2015); 45 to <65 years, 14.7%
(92/627); and >65 years, 8.5% (19/224). Quinine prescriptions
decreased as age increased, with prescriptions less than 6.0%
within each age group. Patients aged less than 45 years had
similar prescription patterns: 5.7% (5/88) for patients aged <1 yr,
5.0% (20/399) for patients aged 1 to <5 yrs, and 5.1% (23/447) for
patients aged 5 to <15 yrs. FS mainly was prescribed to patients in
the age groups 1 to <5 years 10.5% (42/399), 15 to <45 years 9.9%
(199/2015) and 5 to <15 years 8.5% (38/447). It was least prescribed
to patients aged 45 to <65 years 0.8% (5/627). The analysis revealed
a decrease in the prescription of antibiotics as age increased. The
prescription of antibiotics across all age groups exceeded 80.0%.
Like antibiotics, analgesic prescription remained high in all age
groups, exceeding 90.0% within each age group. For all confirmed

10.3389/fmala.2025.1518778

malaria patients, a significant difference was observed between
males and females across all the prescriptions received, except for
antibiotics, for which the difference was not significant (Table 1A).
The difference between prescriptions made for both male and
female malaria-negative patients was not significant except for FS
(p=0.002) (Table 1B).

The proportions of ACTs prescribed to confirmed malaria
patients were similar among the age groups: 1 to <5 years 84.4%
(124/147), 5 to <15 years 84.3% (183/217) and 45 to < 65 years
84.0% (84/100). Patients <1 yr and 45 to <65 years were not
prescribed FS. Antibiotic prescription was high across the age
groups, and analgesics were prescribed to all patients in all age
groups for malaria-positive patients. For confirmed malaria
patients, quinine was mostly prescribed to children younger than
1 year 29.4% (5/17), followed by those aged 15 to < 45 years 20.5%
(91/443) (Figure 3A). The prescription of antimalarials to malaria-
negative patients was relatively low, with ACTs being the most
commonly prescribed to patients aged 15 to <45 years 2.4% (37/
1572). The prescription of antibiotics and analgesics remained high
across all age groups (Figures 3A, B).

Intermittent preventive treatment and
malaria case management for women
attending antenatal care

Intermittent preventive treatment using single-dose
sulfadoxine-pyrimethamine (SP) to prevent malaria was
prescribed to 77.7% (440/566) pregnant women. Of these 2.3%
(10/440) were confirmed positive for malaria and 97.7% (430/440)

TABLE 1 Distribution of treatment prescribed within gender for febrile patients tested for malaria: A) confirmed positive malaria cases, B) confirmed

negative malaria cases.

A

Number of prescriptions received by patients with positive results within each gender n (%)

Female Male Total prescribed X2
ACT 408 (76.4) 336 (81.8) 744 (78.7) 3.966 0.046
Quinine 104 (19.5) 54 (13.1) 158 (16.7) 6.698 0.01
FS 84 (15.7) 37 (9.0) 121 (12.8) 9.416 0.002
Analgesics 534 (100) 411 (100) 945 (100) - -
Antibiotic 521 (97.6) 400 (97.3) 921 (97.5) 0.055 0.815

Number of prescriptions received by patients with negative results within each gender n (%)

B

Female Male Total prescribed X?
ACT 37 (2.1) 21 (2.0) 58 (2.0) 0.043 0.836
Quinine 4(02) 0 4(0.1) 2.405 0.121
ES 151 (8.5) 19 (1.8) 170 (6.0) 53.488 <0.001
Analgesics 1,706 (95.6) 1,022 (95.4) 2,855 (95.6) 0.065 0.799
Antibiotic 1,545 (86.6) 930 (86.8) 2,475 (86.7) 0.031 0.86
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FIGURE 3

Pattern of treatment prescribed to patients tested for malaria. (A) Confirmed malaria-positive patients. (B) Confirmed malaria-negative patients. Each
data point represents the proportion of prescriptions of a particular treatment given to a specific age group from 2006-2021.

were negative for malaria. Prescription of SP was 86.7% (221/255)
and 89.2% (33/37) among women 25-35 years old and 36-46 years
old respectively. Most of the pregnant women received SP in the
second 93.2% (370/397) and third trimesters95.4% (62/65). Over
time, SP was most prescribed in 2016 89.5% (34/38), 2015 85.2%
(75/88), and 2021 82.7%(67/81) (Table 2). All participants received
antibiotics and FS and no quinine was prescribed. All malaria
positive patients were prescribed ACTs and Analgesics. Pregnant
women in first trimester received the most ACT 10.6% (11/104).

Discussion

The findings of this study suggest that, at 66% of the prevalence
level, uncomplicated malaria was overdiagnosed in the Jakiri Health

Frontiers in Malaria

Centre from 2006 to 2021. This reflects what happens in Cameroon
as reported by Mangham et al. (2012), Sayang et al. (2009) and
Ndong et al. (2015). These acts of misdiagnosis led to unnecessary
treatments being prescribed to patients who did not carry the
parasite or who were not receiving beneficial treatment for other
illnesses and infections (Mwangi et al., 2005; Rakotonirina et al.,
2008; Parsel et al., 2017). The advent of RDTs and the need to
confirm all suspected cases before treatment where possible, as
recommended by the WHO, has led to a reduction in the level of
overtreatment in many settings (Masanja et al., 2012).

This study revealed that anti-malaria agents and antibiotics
were prescribed in different combinations, such as ACT+AB, Q
+AB, FS+AB+ACT, FS+AB+Q, and FS+AB. However, no
combinations of ACTs and quinine were recorded. The
prescription of ACTs and quinine for malaria case management
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TABLE 2 Prescription patterns for intermittent preventive treatment for
pregnant women (SP, ACTs and Analgesics) in the Jakiri Health District.

ACT SP Analgesic
Age group n/N (%)
<25yrs 27/274 (9.9) 186/274 (67.9) 27/274 (9.9)
25-35yrs 18/255 (7.1) 221/255 (86.7) 18/255 (7.1)
>35yrs 2/37 (5.4) 33/37 (89.2) 2/37 (5.4)
Total 47/566(8.3) 440/566 (77.7) 47/566 (8.3)
Trimester
First 11/104 (10.6) 8/104 (7.7) 11/104 (10.6)
Second 33/397 (8.3) 370/397 (93.2) 33/397 (8.3)
Third 3/65 (4.6) 62/65 (95.4) 3/65 (4.6)
Year
2014 7/81 (8.6) 63/81 (77.8) 7/81 (8.6)
2015 6/88 (6.8) 75/88 (85.2) 6/88 (6.8)
2016 0/38 (0.0) 34/38 (89.5) 0/38 (0.0)
2017 1/71 (1.4) 50/71 (70.4) 1/71 (1.4)
2018 7/70 (10.0) 56/70 (80.0) 7/70 (10.0)
2019 8/52 (15.4) 35/52 (67.3) 8/52 (15.4)
2020 12/85 (14.1) 60/85 (70.6) 12/85 (14.1)
2021 6/81 (7.4) 67/81 (82.7) 6/81 (7.4)

fluctuated over time. These results align with the reports of Ndong
and colleagues (Ndong et al., 2015), except that in the latter, in some
cases, both ACT and quinine were prescribed to some patients.
There has been no prescription of ACT for the treatment of
uncomplicated malaria during the period from 2006 to 2011, as
quinine was the only antimalarial agent prescribed along with
antibiotics to febrile patients confirmed to have malaria. This is in
contrast to the findings of Sayang et al. (2009), where 15% of febrile
patients were prescribed ACTs, and another 2012 report, where
ACTs were prescribed to 51% of febrile patients (Sayang et al.,
2009a; Sayang et al., 2009b; Mangham et al., 2012). This finding
might suggest that although the change in malaria treatment policy
from monotherapy to ACTs was adopted in Cameroon in 2004, the
implementation of the policy was much slower in some health
facilities than in others despite the efforts of the National Malaria
Control Programme. It is not clear whether this is because the
health workers in this facility were not up to date with the new
treatment guidelines and preferred to use quinine, which they were
comfortable with, or because the cost of treatment with ACTs posed
a challenge or because of patient preference (Sayang et al., 2009b). It
could also be that confirmed cases were being treated for severe
malaria. There is, however, no evidence that no ACTs were used in
malaria case management between 2006 and 2011. Instead, cases of
underuse and overuse of ACTs were recorded in various
epidemiological settings in Cameroon, which was attributed to
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either nonadherence to the treatment guidelines or the
presumptuous prescription of drugs to febrile patients,
respectively (Sayang et al., 2009a; Sayang et al., 2009b; Mangham
et al., 2012). There is a need for rigorous monitoring when
implementing a new treatment policy.

Until 2011, only quinine was prescribed to febrile patients. In
2012, when the first doses of ACTs were prescribed, quinine
prescriptions decreased drastically until 2013, after which no
prescription was recorded until 2020 and 2021, when 0.2% and
0.1% of quinine prescriptions were recorded, respectively. This
finding aligns with Ndong and colleagues, who reported that
quinine and ACT prescription fluctuated alternatively (Ndong
et al.,, 2015). These results suggest that after 2013, ten years after
its adoption in 2004, the first-line malaria treatment guidelines for
the use of ACTs for the treatment of uncomplicated malaria were
increasingly being adhered to at the Jakiri Health Centre. Under this
malaria treatment policy, quinine was reserved for severe cases.
Another possible explanation for the sharp decline in quinine
prescriptions over time could be the decrease in severe malaria
cases in the area. This is reflected in the fact that in 2019 and 2020, a
few cases of quinine use were recorded. Another possible
explanation could be linked to the cost. The period after 2013
coincided with the introduction in 2014 of artesunate or artemether
free of charge for under 5s and subsidized for older children
and adults.

Over 90% of ACTs were prescribed to patients who were
confirmed to be positive for malaria. Children between 5 and 15
years of age received the most ACT's (42.3%), followed by children
aged 1 to <5 years (31.6%). This percentage is lower than that
reported by Sayang and colleagues, who reported that 61% of
patients <5 years old were prescribed ACTs. This is in line with
findings from Zambia (50%) and Uganda (66%), where <5 children
have been reported to receive higher proportions of ACT
prescriptions (Zurovac et al., 2007). This, however, contrasts with
the findings of Ndong and colleagues, who reported that patients
aged <1 year received the most ACTs. These results show
improvements in malaria treatment in this health facility, as more
than three-quarters of anti-malaria prescriptions were received by
patients who were confirmed to have malaria. This shows a gradual
but steady shift from the earlier practice where prescribers do not
adhere to test results, as reported in Cameroon (Mangham et al.,
2012; Ndong et al., 2015), Ghana (Ansah et al., 2010) and Tanzania
(Reyburn et al., 2007).

Approximately two-thirds of antibiotics were prescribed to
patients with a negative result for malaria. This finding is
consistent with reports by Ndong et al. (2014) and Reyburn et al.
(2007). Between 2006 and 2012, all febrile patients who visited the
Jakiri Health Centre were prescribed an antibiotic except in 2015
and 2017, when the proportions of antibiotics prescribed were 45%
and 73%, respectively. The proportions of patients who were
prescribed antibiotics ranged from 86 to 99%. The proportion of
patients with confirmed malaria diagnosis who received antibiotics
was lower than those who were negative for malaria. This suggests
that antibiotics were highly overprescribed, especially for malaria
patients, at the Jakiri Health Centre. However, it is not clear whether
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these confirmed malaria cases were coinfections of the malaria
parasite and the bacteria.

The findings further suggest that there was excessive
overprescription of analgesics (100%) to confirmed malaria-
positive patients and more than 95% to patients confirmed to be
negative for malaria. This results in inappropriate treatment and
places a tremendous financial burden on patients and the
health system.

ACTs were prescribed to all malaria patients attending
antenatal care and quinine was not used in this health facility
between 2014 and 2021 for the treatment of malaria in pregnancy.
This contradicts the guidelines for malaria treatment in Cameroon
for pregnant women. Malaria in pregnancy is considered and
treated as severe malaria. According to the guidelines, pregnant
women in their first trimesters confirmed to have malaria are
prescribed quinine while ACTs are prescribed to patients as from
the second trimester (Medicines for Malaria Venture, 2014). Over
93% of patients in the second and third trimesters received SP while
7.7% of patients in the first trimester were received SP. This is in line
with the prescription guidelines for intermittent preventive
treatment in pregnancy, as SP is to be administered only to
pregnant women as from the second trimester (Medicines for
Malaria Venture, 2014). The fact that highest proportion of
pregnant women with a positive malaria test were observed in the
first trimester points to the urgency to conduct malaria test for
pregnant women early in their pregnancy to promptly clear
the parasites.

The results presented in this study show malaria case
management at the Jakiri Health Centre. The data used were
collected retrospectively over a 15 years period and were not
randomly selected; hence, the data may not represent the entire
population. Additionally, these data were collected from one public
health center, including data from confessional and private health
facilities, which could further improve the findings. We did not
assess bacterial or viral infections over the study period, which
would have enhanced the findings. Another factor that could have
affected the malaria prevalence and case management in this area is
the instability observed since 2016 which led to displacement of the
population and disruption of health system functioning, making
access to health case very difficult (Folefac, 2022). However, it is not
clear what the extend of the instability on the health of the
population is as it was not assessed in the current report.

Conclusion

The study demonstrated that malaria treatment guidelines have
been adopted in the Jakiri Health Centre with the transition from
quinine as a first-line treatment to ACTs. ACT's were not used in the
facility until 2012. Though prescription anti-malaria was largely
appropriate, antibiotics and analgesics were highly over prescribed.
There is a great need for continuous monitoring as well as refresher
training for health workers to enforce adherence to the guidelines
and health workers’ education and training on antimicrobial
resistance to promote antimicrobial stewardship. This could lower
the drug pressure and cost burden on the population.
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