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Abstract

The objective of this study was to determine the positivity rates of malaria
screening tests for suspected patients and their impact on the supply of man-
agement inputs. It was a cross-sectional descriptive study on the structures of
care supported by the Global Fund in the city-province of Kinshasa based on
a sample which was constituted of 520 patients. The results showed that out
of 520 presumed patients, 36.3% were male and 63.7% female. Regarding age
group, 179 children aged 0 to 5 years or 34.4% divided into 3 layers according to
the prevalence of the disease in the city of Kinshasa. Five hundred and twenty
thick drops (TD) were performed including 139 positive (26.7%) and 381 nega-
tive ones (73.3%). In children, 54 thick drops (TD) out of 179 (30.1%) were pos-
itive. The highest positivity rate was observed in stratum 3 (30.2%). From
these results, it should be said that excessively high positivity rates lead to an
oversupply of input structures resulting in excess stocks and peremptions.
The exact positivity rate should be known throughout the Democratic Repub-
lic of Congo (DRC) to better plan and monitor malaria control activities.
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1. Introduction

Malaria is one of the most common parasitic diseases in the world. It is caused
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by plasmodium-like parasites transmitted to humans by bites of infected female
Anopheles mosquitoes [1]. Four main species are involved: Plasmodium falci-
parum, P. ovale, P. vivax and P. malariae [2]. Globally, it is a public health prior-
ity as it is one of the leading infectious causes of mortality in endemic areas.
Outside these areas, we are talking about import malaria. It is a diagnostic and
therapeutic emergency especially when it comes to its severe form [3].

The disease continues to have devastating consequences on health, which
weighs heavily on the health of the world. That is why it was one of the objec-
tives of MDG 6, to “Reduce the burden of malaria by 2015”. In 2015, 214 million
cases of malaria and 438,000 deaths were reported. More than two-thirds or 70%
of these deaths occurred in children under 5 years of age and 95 countries and
territories experienced continued transmission of the disease [4].

Malaria remains a major public health problem in the Democratic Republic of
Congo. It still remains at the top of the causes of consultation, hospitalization
and death. In the analysis of the situation contained in the National Health De-
velopment Plan (NHDP) 2011-2015, malaria is responsible, with acute respira-
tory infections, diarrhea and neonatal diseases, for 77% of deaths in children
under the age of 5 years in the DRC. However, remarkable progress has been
made between 2010 and 2014 in reducing malaria morbidity (10%) and infant
mortality has decreased by 37%, from 92% in 2010 to 58% in 2014, of which 33%
relate to the prevention of malaria [5].

To combat this endemic in the DRC, the Ministry of Public Health, under the
National Malaria Control Program (NMCP), has officially adopted the Roll Back
Malaria initiative since 2001.

With regard to diagnosis, since the beginning of 2010, the WHO recom-
mends, before treatment, a rapid biological confirmation by microscopic thick
blood drop examination (TD) or Rapid diagnostic test (RDT) to all malaria sus-
pected patients [5].

In tropical Africa, the diagnosis of malaria is based on clinical evidence, in-
cluding fever in the absence of biological confirmation (RDT or TD). An appro-
priate treatment is unfairly put in place. This situation is the same in the DRC in
the majority of cases.

However, some studies have shown that the presumption of access to malaria
was only confirmed in less than 50% of cases. This rate can be even lower if the
diagnosis is made by paramedical personnel.

Parasitological examination is the only way to diagnose malaria in a febrile
patient safely. Treating a patient on the basis of such an examination offers
many advantages related to the presumptive treatment of all febrile attacks. This
argument is also reinforced by the fact that the positivity rate of malaria screen-
ing tests in febrile patients is far less than 100%, the latter being different from
one country to another. According to the WHO, the positivity rate of RDTs for
sub-Saharan Africa was 44% in 2014 and 52% in 2015 [6]. On the other hand,
health facilities in the DRC report higher rates than the WHO average of 67%
for 2013 according to the NMCP [4].
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The objective of this study is to determine the positivity rates of malaria tests
in suspected cases in health care structures of health districts benefiting from the
intervention of the Global Fund in the city of Kinshasa and assess the impact on
the quality of malaria supply structures in these facilities.

2. Materials and Methods
2.1. Site Description and Period of Study

This study was conducted from December 1, 2016 to February 20, 2017 in
health care facilities in five health districts (HD) in Kinshasa as part of a Glob-
al Fund intervention. These health structures are in the 3 layers of the geo-
graphical distribution of malaria discovered by Ferrari et al. [7], as shown in

Figure 1.
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Figure 1. Geographic distribution by Health Square (HS) of Falciprum Plasmodium (FP)
malaria in children aged 6 to 59 months in the city of Kinshasa (Source: Ferrari et al,
Malaria Map Risk/DRC).

2.2, Study Population and Statistical Units

The study concerned all malaria suspected patients who were consulted in the
selected health facilities of the 7 HDs of the city-Kinshasa Province. Therefore,
are concerned the patients who were consulted for fever or fever history 48
hours before the consultation in the various health structures selected during the
period from December 1, 2016 to February 20, 2017 which were considered as
the main statistical units of our study.

2.3. Samples Choice

2.3.1. Determination of the Patient Sample Size
The calculation of the sample size of patients was based on the following formula:

n>(g)*(z/d) *p*(1-p)

In which the different symbols represent respectively:
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& Factor that accounts for cluster effect (g = 2), HDs and health structures.

Z: Coefficient of Confidence (for a 95% confidence level, Z= 1.96)

d: Risk of error (for a margin of error of 5.0%, d= 0.05)

p: The prevalence of malaria confirmed by the TD for the city of Kinshasa,
reported in the DHS 2013-2014, is 18.1%.
, p*(1-p)

dZ

0.18)%(1-0.18)

or n:2*(1.96)2( (005 — 454

n=g*7Z

To account for possible non-responses, 15% of the minimum sample size cal-

culated (68 suspect cases) was added. This brings this size up to 522 patients. 520
patients were selected.

2.3.2. Sources and Techniques of Data Collection

The data were collected from the cards of patients admitted for fever or fever
history 48 hours before the consultation during the period of our study or in any
patient whose diagnosis of malaria was made by the clinician, the blood sample
was done by a laboratory technician, the slides were colored and read in the la-
boratory of the Kinshasa School of Public Health by an experienced technician,

the reason why no quality control was required.

2.3.3. Sampling Technique
We used probabilistic two-stage sampling: Health Districts and Health Facilities.

2.3.4. Selection of Health Districts
Referring to the stratification of Giovanfrancesco et al. (2016) on the mapping of
the risk of malaria in Kinshasa [7], the HDs of Kinshasa were grouped into 3
strata:

1) Low-risk HDs with a prevalence of malaria less than 5%;

2) Intermediate risk HDs with a prevalence of malaria between 5 and 30%;

3) High risk HDs with malaria prevalence greater than 30%.

Taking into account the weight of each stratum, the following distribution was
selected: 2 out of 6 HDs of stratum 1.4 out of 36 HDs of stratum 2.

The Biyela HD being the only one constituting the stratum 3, was automati-
cally selected.

For the first 2 strata, the HD were selected in a simple random manner. The
different selected HDs are presented in Table 1.

This table gives us the selected HDs for our study according to the geographi-
cal distribution of malaria in the city-province of Kinshasa concerning the pre-

valence of the disease.
3. Results and Discussion

3.1. Characteristics and Distribution of Respondents

In that study, 520 malaria suspects were selected from 8 facilities in the Biyela,
Gombe, Kingabwa, Lingwala, Lemba, N’djili and Police Health Districts. Table 2

summarizes the distribution of respondents by age, sex, HD, and stratum
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Table 1. Health districts selected by Strata.

STRATE 1 STRATE 2 STRATE 3
GOMBE
Kingabwa LEMBA BIYELA
N’DJILI
Lingwala POLICE

Table 2. Sociodemographic characteristics and distribution of respondents.

Characteristics Division n =520 %
Health District Gombe 26 5.0
Biyela 173 33.3
Kingabwa 148 28.5
Lingwala 86 16.5
Lemba 86 16.5

Police 32 6.2
Stratum Strate 1 173 333
Strate 2 174 334
Strate 3 173 33.3
Sex Male 189 36.3
Female 331 63.7
Age in slices 0 - 5 years 179 344
6 to 10 years 138 26.5
11 - 16 years 101 19.4
Over 16 years old 102 19.6

of belonging. Female patients were the majority (63.7%) compared to men
(36.3%) and the age group from 0 to 5 years were 34.4% of respondents and 20%
of these were aged just over 16 years; the median age was 23, the youngest pa-
tient was less than a year old and the oldest was 91 and the proportion of res-
pondents per stratum was 33.3; 33.4 and 33.3% for strata 1, 2 and 3. Of all the
Health Districts, it is Biyela who had a large proportion of patients because they
belong alone to the 3rd stratum (33.3%).

3.2. The Different Biological Tests Carried Out

As for the various biological tests carried out as well as their rate of implementa-
tion, it is to be demonstrated in this study that 100.0% of the patients have made
the biological test of the thick drop. With regard to RDT, 70.4% of patients un-
derwent this test because there was a problem of availability in some structures
with an achievement rate of 78.2% in stratum 2 (174 patients) compared to other
strata. This SD Bioline Malaria AG pf/Pan RDT test was made available in the
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structures by the SANRU/FM Project, but many of the cases of stock-outs were
encountered in some health facilities, which did not allow us to do so to examine

all the patients.

3.3. The Results of the Biological Tests Carried Out

3.3.1. Comparison between TD and RDT

Although carried out at different proportions, it was important during this study
to compare the results of these 2 diagnostic biological tests submitted to the sus-
pect patient. Table 3 shows that in all of the 520 patients examined, 26.7% with a
confidence interval of [22.9 - 31.0] was diagnosed positive for TD compared
with positive RDT results is 18.9% with a confidence interval: CI [5.3 - 23.0].

3.3.2. Thick Drop (TD) Results by Sex

The results of this study inform us that out of a total of 520 patients, we counted
189 men and 331 women. To show trends by sex, Figure 2 shows that there is
not a significant difference between the results of the thick positive blood test

found in male patients (28.6%) than found in female patients (25.7%).

3.3.3. TD Results by Age Group

The prevalence and severity of malaria are not the same in children and adults,
which led us to release the results by age group. The figure above shows that it is
in the 0 to 5 age group that the positivity rate (30.2%) is high compared to other
age groups (Figure 3).

3.3.4. Results of TD in Different Strata
To compare this study with those carried out on the prevalence of malaria in the
city of Kinshasa and the risk mapping of this disease, it is necessary to group the
results by stratum.

As a result, Table 4 shows that it is Stratum 3 that a large number of patients

were diagnosed with the thick positive drop (30.1%).

3.3.5. Result of the RDT in Relation to Age

Although performed at different proportions, it is imperative in this study to
compare the results of these two diagnostic tests submitted to the patients. Fig-
ure 4 gives the results of RDT performed in different structures. It is the age

group of 6 to 10 years that the positivity rate is the highest (23.9%).

Table 3. Results of the biological tests carried out.

Thick drop n=>520 % (CI)
Positive 139 26.7 (229, 31.0)
Negative 381 73.3 (69.0, 77.1)
Rapid diagnostic test (RDT) n = 366
Positive 69 18.9 (15.3; 23.0)
Negative 297 81.1(77.0, 84.7)
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Figure 2. TD results by sex.
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Figure 3. TD score by age group.
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Figure 4. RDT score by age group.

3.3.6. The Validity of the RDT
Since the positivity rate of RDT was much lower than that of TD, we calculated

743 %

71.4%

H Male
M Female
Négative
81.4%
M Positive
W Negative
11-15 years 16 years old and
over
86.7% 88.0 %
M Positive
M Negative

11-15 years 16 years old and
over

from the data in Table 5 the sensitivity, specificity and positive and negative

predictive values to evaluate the validity of this test. The results found showed
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Table 4. Results of TD by stratum.

Stratum Effective Positive Negative
Strate 1 173 41 (23.7%) 132 (76.5%)
Strate 2 174 46 (26.4%) 128 (73.6%)
Strate 3 173 52 (30.1%) 121 (69.9%)
Total 520 139 (26.7%) 381 (73.3%)

Table 5. RDT validity with respect to TD.

RDT
TOTAL
POSITIVE NEGATIVE
POSITIVE 49 66 115
TD NEGATIVE 20 231 251
TOTAL 69 297 366

that the sensitivity of the RDT is 71.0%, the specificity of 77.8%, the positive
predictive value of 42.6% and the negative predictive value of 92.0%.

4. Discussion

The objective of this study was to determine the positivity rates of the malaria
tests in 103 structures of the city-province of Kinshasa. Blood samples were col-
lected from laboratories in these different facilities and patient information was
collected through interrogation and through medical charts. The slides were
read at the laboratory of the School of Public Health in Kinshasa.

4.1. The Different Biological Tests Carried Out

Thick drop was performed on all suspected patients in the targeted health facili-
ties, whereas RDT was only 70.4% achieved due to lack of availability of this in-
put in some health facilities. This result is higher than that reported in the
2013-2014 DHS (19%) [1] and that reported by the NMCP in its 2013 annual
report (53.6%) [4]. The 2016 WHO World Malaria Report mentions a 76% rate
of achievement of TDR in sub-Saharan African countries [6]. This means that

almost 30% of malaria diagnoses in health facilities are presumably posed.

4.2. The Results of Biological Tests Carried Out to Diagnose
Patients

This part concerns the discussion of the results of TD and RDT according to the
age, gender and strata of belonging of the patients. For RDT, its validity was as-
sessed against the heavy drop.

4.2.1. The Positivity Rate of TD
The positivity rate of TD of 26.7% found in this study is lower than those re-

ported in most studies and some reports in sub-Saharan Africa and the DRC,
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these include SANRU which reported 71% in 2015 [8], WHO/Burundi in its
2014 annual report mentioned a TD positivity rate of 53.6% [9], the
NMCP/DRC in its 2013 annual activity report (63.2%) [4], and in Mozambique
by Mabunda et al. who found 37.8% [10].

This result is higher than that found by SA Haidaro et al. In Mali, this found
12.8% among suspected patients hospitalized in internal medicine at Point G
Hospital in Bamako [11].

In children, the positivity rate of 30.2% found in this study is higher than that
reported by DRC/DHS 2013-2014, 23% [1] and those reported by A. Munier et
al. In Senegal and F, Tietche et al in Cameroon respectively 54.4% and 43.25%
[12] [13]. With regard to the results of TD by stratum, our study confirms the
stratification of Ferrari G ef al with regard to the result of strata 2 and 3 which

come first in terms of positivity (26.4% and 30%).

4.2.2. The Positivity Rate and the Validity of the RDT

The positivity rate of RDT found in our study was 18.9%. This result is lower
than that found in most studies conducted in the world and DRC. DRC/DHS
2013-2014, found in children a rate of 31% [1] and yet WHO in its report on
malaria in the world for the years 2014 and 2015 had reported rates of 44% and
52% respectively [6].

In its annual report on activities in 2013, the NMCP reported that 41,037,745
out of 6,096,993 completed RDTs were positive, a positivity rate of 67.3% [12].
Regarding the validity of this test with respect to TD, we noted low values of
sensitivity, specificity and positive predictive value (respectively 71%, 77.8% and
42.6%) with a positivity rate of RDT. of 31% in children, this positive predictive

value reflects a low extrinsic validity of this test.

5. Conclusions

The evaluation of the positivity rate of malaria tests in suspected cases in health
zones supported by the Global Fund in the city-province of Kinshasa showed
that the thick-blood drop (TD) was performed only in patients making severe
malaria even in settings where RDT was not available. The low validity of the
RDT, with a 71% of sensitivity, 77.8 % of specitivity and a predictive value of
42.6%, suggests the poor quality of this test especially when the diagnosis is neg-
ative in the case where the patient has high fevers.

In the DRC, the NMCP changed its malaria management policy by adopting
artemisinin-based combination therapy as a first-line treatment and RDT as a
malaria confirmatory test in health centers. This action should play a key role in
improving the quality of malaria diagnosis and in providing reliable data on
malaria morbidity essential for better planning and evaluation of control meas-
ures. In addition, the more specific identification of incorrect practices related to
malaria diagnosis should enable health authorities and health system partners

working to improve patient management to better target their interventions.
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