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Summary

this risk by 7 (OR = 6.9, 95% CI: 1.69-70.19, p = 0.009).

In order to determine the frequency and determinant of the CKD in an onchocercal hyper-endemic area, this work
was conducted in the health zone of Kalunguta. This is a case-control study of 443 subjects, or 111 cases of
onchocerciasis and 332 controls, in January 2015 and February 2016. The mean age of the patients is 45 years
(range 18 years and 85 years old) 39+8.9 years, with a sex ratio women/man of 2.1. Proteinuria was more common
in onchocerciasis carriers than controls (29.7% Versus 10.5%) and higher creatinine levels in cases than controls
(p =0.032). the strength of association observed in univariate analysis persisted for the status of onchocerciasis
and parasite density as major major determinants of proteinuria (p<0.005) and compared with non-carriers of
onchocerciasis, onchocerciasis carriers increased the risk of CKD by 3 (OR = 2.8, 95% Cl: 1.46-6.19, p = 0.007). The
age >65 years multiplied this risk by 5 (OR = 5.2, 95% Cl: 2.1-12.99, p = 0.000). The personal antecedent of HBP
increased this risk by 4 (OR = 4.1, 95% Cl: 1.57-10.65, p = 0.004). Personal diabetes mellitus antecedent multiplied

In view of these results, the search for renal involvement in a hyperendemic zone of onchocerciasis must be
systematic and the prescription of the molecules must take into account the presence or absence of the CKD.

Key words : Onchocerciasis, Risk factor, Chronic Kidney Disease, High endemicity.

Introduction

Chronic Kidney Disease (CKD) is a major public health
problem in terms of increased incidence and prevalence,
morbidity and high cost of care [1-3]. Glomerulopathy
remains predominant in sub-Saharan Africa as a cause of
Chronic Kidney Disease (CKD), but the burden of kidney
damage associated with filariasis remains paradoxically

little known. The preponderance of glomerulopathy is
not yet very well understood but may be due to the
persistence or re-emergence of tropical diseases [4-9]. In
Africa, the CKD is attributed in decreasing order of
importance to glomerular disease, hypertension and
diabetes [10-14]. In this regard, the work of Sumaili et al
have described the epidemiological peculiarities of the
CKD in Democratic Republic of Congo (DRC) and have
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shown a high prevalence of proteinuria in subjects
without traditional risk factors that may be secondary to
glomerulonephritis related to tropical diseases such as
malaria, filariasis, schistosomiasis and onchocerciasis
[2,15-17]. These parasites are considered to be the source
of the majority of antigens involved in the formation of
immune complexes, which under appropriate conditions
lead to the destruction of renal tissue [18-26]. Loa loa is
responsible for minimal glomerular lesions. Membrano-
proliferative Glomerulonephritis (GMP) and Extrame-
mbranous Glomerulonephritis (GEM) are more likely to
occur with Onchocerca Volvulus [5,7,21,27]. However, the
incidence and prevalence of renal damage during
filariasis is not very well known specifically for
Onchocerca Volvulus disease [5,8].

The objective of this study is to investigate the impact of
onchocerciasis in chronic kidney disease (CKD) in
endemic areas.

Methods

It is a case-control study, 443 subjects (111 onchocer-
ciasis cases versus 332 controls) living in the health zone
of KALUNGUTA / North Kivu in the East of the Democratic
Republic of Congo, were examined between January
2015 and February 2016. Each case was matched to three
controls, based on age, sex, size, level of education and
location. We did a multi-stage draw before reaching the
volunteers. In order to ensure the representativeness of
the target population (adult of the selected health areas)
and to have external validity of our analyzes, we verified
that the volunteers who responded to this study and the
non-respondents had the same socio-demographic
characteristics and that they were exposed to the same
risk factors studied. To be eligible, participants should
meet the following inclusion criteria: Cases: be 18 years
old, have a diagnosis of onchocerciasis after Skin-test,
Have lived at least 6 months in the community. Study.
And the witnesses: be 18 years old, be free from
onchocerciasis after the skin test, no oncocerciasis
antecedent and / or treatment of onchocerciasis, freely
give consent to participate in the study.

To determine the onchocercal status, we performed a
sampling in 4 cutaneous zones (with 2 iliac crests,
scapula, and calf). The participant was declared non-
carrier of onchocerciasis, in the absence of microfilariae.
It was positive in the presence of at least one
microfilariae, in a fragment of skin removed. Semi-
quantitative proteinuria was investigated in fresh
morning urine in the test strip and plasma creatinine was
assayed by enzymatic method wusing a COBAS
automaton. GFR was estimated using the MDRD and
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CKD-EPI formulas. The CKD has been defined and
classified according to KDIGO 2012.

Operational Definitions

Onchocerciasis was defined by the presence of at least
>1 microfilariae in a skin fragment removed. In this study,
any subject with a negative skin test was considered
negative. Pathological proteinuria was defined as
testicular proteinuria > 1+ corresponding to at least 30
mg / dl after the second control 3 months later. CKD was
defined as GFR <60 ml / min / 1.73m 2 and / or
proteinuria> 30mg / dl [28,29]. HTA: SBP >140mmHg
and / or DBP 290 mmHg (HTA unknown) or
antihypertensive drug use (known hypertension) [30-33].
Diabetes (DS) was defined as fasting plasma glucose
>126 mg / dL or case-by-case 200 mg / dL or concept of
antidiabetic therapy [32,34-36]. Overweight and obesity
were defined, respectively, by a BMI of 25-29.9 Kg / m?
and > 30 Kg / m% abdominal obesity, by waist size> 80
cm and> 90 cm, respectively, in women and men
[32,34,35]. Was considered a smoker, anyone who had
smoked at least 1 cigarette / day for more than 5 years
or more, or who had quit for less than 5 years [36,37].
Was considered to be a risky drinker, anyone who
consumed > 2 glasses of beer/day or equivalent for at
least one year [36]. Use of herbal medicinal products at
risk was defined by any insecure plant intake reported by
the patient for the purpose of curing or preventing a
disease.

The data were encoded using Excel 2010 software, after
cleaning and checking its consistency and quality, they
were exported to SPSS 21.0 for analysis. The independent
determinants of the CKD were sought by the logistic
regression method. For all the tests used the value of p
<0.05 was the threshold of statistical significance. The
protocol of the study was approved by the ethics
committee of the school of public health of the University
of Kinshasa.

Results

Table 1 summarizes the main characteristics of the study
population. There is a predominance of female patients:
302 women against 67 men, a sex ratio F / H of 2.1. Their
average age was 45 (median age 45 years, range 18 to 85
years). Except for age and religion; the proportions of
occupation (p = 0.025), marital status (p = 0.004) and
education level (p = 0.005) differed significantly in both
case and control groups.

The clinical characteristics of the patients studied are
shown in Table 2. Compared with the controls,
participants with onchocerciasis drank more alcohol (p =
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0.019) and had a lower mean pulse pressure value (p =
0.034). a lower average waist circumference (p = 0.034)
and a lower average hip circumference (p = 0.002). Of the
443 participants in the study, 167 had an High Blood
Pressure with a frequency of 37.7%; 29 had diabetes
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mellitus with a frequency of 6.5%. The majority of
participants had fasting blood glucose levels in the
normal range, such as a mean blood glucose level of 140
mg / dl; but this blood glucose was significantly higher
on average in controls compared to cases (p <0.05).

Table 1. Sociodemographic characteristics of the study population

Variables Total Cases Control p
n=443 n=111 n=332
Age (years) 45,4+15,7 43,6+14,4 46,0+16,1 0,164
Gender(%) 0,519
Male 141(31,8) 35(31,5) 106(31,9)
Female 302(68,2) 76(68,5) 126(68,1)
Occupation(%) 0,025
Cultivator 367(82,8) 99(89,2) 268(80,7)
Others 76(17,2) 12(10,8) 64(19,3)
Civil Status(%) 0,004
Maried 279(63,0) 82(73,9) 197(59,3)
Others 164(37,0) 29(26,1) 135(40,7)
Religion(%) 0,657
Catholic 335(75,6) 89(80,2) 246(74,1)
Protestanting 59(13,3) 11(9,9) 48(14,5)
Revival Church 15(3,4) 0(0,0) 15(4,5)
Others 34(7,7) 11(9,9) 23(6,9)
Level of study(%) 0,005
No study 177(40,0) 33(29,7) 144(43,4)
Primary 199(44,9) 66(59,5) 133(40,1)
Secondary 59(13,3) 11(9,9) 48(14,5)
Universty 8(1,8) 1(0,9) 7(2,1)

Data are expressed in absolute numbers or relative frequencies or mean plus standard deviation (SD) as appropriate. * p <0.05.

The frequency of proteinuria in the study population is
shown in Figure 1. Semi-quantitative proteinuria in the
urine dipstick was positive in 15.3% for all participants,
but this frequency was more significantly cases as
witnesses (p <0.0001).

The table 3 describes the glomerular filtration
parameters, which shows that the controls had a high
mean creatinine level compared to the cases significantly
(p = 0.032). Compared with eGFR, the two groups did not
show any significant difference.

In univariate analysis, the status of onchocerciasis, marital
status, pulse, height and parasite density had emerged as
the main determinants of proteinuria. Compared with
non-carriers of onchocerciasis, onchocerciasis carriers
increased the risk of proteinuria by 4 (OR = 3.59, 95% Cl:
2.098-6.142, p <0.0001). Married status multiplied this

risk by 2; compared with subjects with parasite density
between 1 and 25 microfilariae/mg skin, those with a
parasite  density  between  26-50 and> 50
microfilariae/mg skin increased the risk of proteinuria by
3 and 4, respectively. Height increased the risk of
proteinuria by 1.035. On the other hand, the pulse, the
low case-specific glucose, decreased this risk by 1.03 and
1.02 respectively. After adjusting for multivariate analysis,
the strength of association observed in univariate
analysis persisted for the status of onchocerciasis and
parasite density as major major determinants of
proteinuria and increased the risk of proteinuria by 5 for
carrier subjects. onchocerciasis, by 3 for subjects with a
parasite density between 26-50 microfilariae / mg of skin
and by 6 for those with a parasite density>
50microfilariae / mg of skin (table 4).
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Table 2. Clinical and Biological Characteristics of the Study Population by Onchocerciasis Status

Variables Total Case Control p
n=443(%) n=111(%) n=332(%)

HBP HF, n(%) 92(20,8) 28(25,2) 68(19,3) 0,223
DM HF, n(%) 50(11,3) 17(15,3) 33(9,9) 0,087
CKD HF, n(%) 2(0,5) 0(0,0) 2(0,6) 0,561
Known HBP, n(%) 53(12,0) 10(9,0) 43(13,0) 0,174
Known DM, n(%) 4(0,9) 0(0,0) 4(1,2) 0,314
Known CKD, n(%) 3(0,7) 2(1,8) 1(0,3) 0,154
Taken tabaco, n(%) 45(10,2) 16(14,5) 29(8,7) 0,062
Alcohol intake, n(%) 80(18,1) 28(25,2) 52(15,7) 0,019
Medicinals Plants, n(%) 81(18,3) 19(17,1) 62(18,7) 0,416
HBP, n(%) 167(37,7) 46(41,4) 121(36,4) 0,204
DM, n(%) 29(6,5) 4(3,6) 25(7,5) 0,106
Obésity, n(%) 15(3,4) 3(2,7) 12(3,6) 0,457
Overweight, n(%) 74(16,7) 16(14,4) 58(17,5) 0,278
SBP (mmHg) 131,8+23,7 130,1+20,5 132,4+24,7 0,376
DBP (mmHg) 84,3+12,6 86,3+11,2 83,5+12,9 0,102
MPP (mmHg) 100,1+15,4 100,9+13,2 99,9+16,1 0,053
PP, (mmHg) 47,5+15,9 43,8+15,0 48,8+16,1 0,034
Pulse (Bpm) 83,0+14,7 82,6+14,5 83,2+14,8 0,641
BMI (kg/m?) 22,4+3,7 22,1+3,6 22,5+3,7 0,563
Waist circumference (cm) 75,7+8,8 73,5+8,3 76,5+8,8 0,002
Hip circumference (cm) 86,8+8,8 84,8+8,0 87,5+89 0,004
WHP ratio 0,87+0,05 0,87+0,05 0,87+0,05 0,276
Fasting Blood glucose (mg/dl) 78,5+32,3 59,9+13,9 83,7+34,1 0,002
Casual Blood Glucose (mg/dl) 140,3+65,1 119,9+77,6 147,5+58,6 <0,0001

HBP = high blood pressure, HF = family history, DM = diabetes mellitus, BMI/ = body mass index; SBP = systolic blood pressure; DBP=
diastolic blood pressure; PP = pulsed pressure; CKD = chronic Kidney disease,

100 1% 0<0,0001 89,5 847

80 703
60
40
20
0

case control all group

Figure 1. Frequency of proteinuria in the study population
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Table 3. Kidney function of respondents according to the status of onchocerciasis

Al Group Case Control
n=443 n=111 n=332 P
Créatinine (mg/dl) 0,86+0,41 0,85+0,16 0,86+0,46 0,032
eGFR (ml/min/1,73m?)
MDRD 91,9+29,1 91,6+30,2 92,0+28,7 0,895
CKD-EPI 91,6+£20,9 91,5+£20,9 91,6+21,0 0,966
CG (ml/min) 58,6+37,4 58,8+39,6 58,6+36,7 0,223
Table 4. Determinants of proteinuria in univariate and multivariate analysis (logistic regression)
Univariate Multivariate
Variables B P OR IC 95% B P OR IC 95%
Onchoceriasis
No 1 1
Yes 1,278 0,000 3590 2,098-6,142 1,506 0,000 4,509  2,289-8,883
Civil status
Others 1 1
Maried 0,572 0,002 1,771 1,994-3,155 0,980 0,109 2664  0,803-8,847
Pulse* -0,023 0,021 0977  0,959-0,997 0 (;22 0220 0978  0,944-1,013
Height* 0,035 0,033 1,035 1,003-1,069 0 (;17 0,573 0,983 0,926-1,044
Casual Blood 0015 0,003 0985 0976-0995 0350 0995  0984-1006
glucose* 0,005
Parasit Density
1-25 1 1
26-50 1,052 0,010 2865 1,801-10,242 0987 0,015 2,684 1,684-10,5
>50 1,356 0,028 3,879 1,159-12,987 1,752 0,009 5,768 1,538-21,6
2,466 0,641 11,774

In univariate analysis, the status of onchocerciasis, age,
personal antecedent of HBP and diabetes mellitus, the
presence of HBP marital status, parasite density had
emerged as key determinants of CKD. Compared with
non-carriers of onchocerciasis, onchocerciasis carriers
increased the risk of CKD by 3 (OR = 2.8, 95% Cl: 1.46-
6.19, p = 0.007). The age 265 years multiplied this risk by
5 (OR = 5.2, 95% Cl: 95% Cl 2.1-12.99, p = 0.000). The
personal history of HBP increased this risk by 4 (OR = 4.1,
95% Cl, 1.57-10.65, p = 0.004). Personal diabetes mellitus
antecedent multiplied this risk by 7 (OR = 6.9, 95% (],

1.69-70.19, p = 0.009) Compared to subjects with parasite
density between 1 and 25 microfilariae/mg skin those
with a parasite density between 26-50 and> 50
microfilariae/mg of skin increased the risk of proteinuria
by 3 and 4 respectively. However, a normal SBP and DBP
decreased the risk by 1.03 and 1.04, respectively. After
adjusting for multivariate analysis, the strength of
association observed in univariate analysis persisted only
for onchocerciasis status, age, history of HBP, history of
diabetes mellitus, and parasite density. as major
determinants of CKD.
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Table 5. Determinants of CKD in Univariate and Multivariate Analysis (Logistic Regression)
Univariate Multivariate

Variable B P OR 1IC 95% B P OR 1C95%
Onchocerciasis

No 1 1

Yes 0,189 0,007 2,8 1,46-6,19 0,164 0036 479 1,748-7,86
Age

<65years 1

>65years 1,653 0,000 5.2 2,1-12,99 0643 0,033 3,902 1,06-8,43
History HBP

No 1 1

Yes 1,408 0,004 41 1,57-10,65 1,19 0,001 3,288 1,615-6,69
History diabéte

No 1 1

yes 1,944 0,009 6,9 1,69-70,19 1,110 0,016 2,541 1,362-7,78
Tabaco

No 1

Yes 0,078 0,919 11 0,24-4,79
Alcohol

No 1

Yes 0,292 0,646 13 0,39-4,66
Medicinal Plant

No 1

Yes 0,616 0,218 1,851 0,69-4,93
SBP* -0,025 0,000 0,975 0,96-0,99
DBP* -0,038 0,011 0,962 0,94-0,99
HBP

No 1 1

Yes 1,040 0,024 2,8 1,15-6,98 0440 0,147 1,552 0,86-2,81
BMI* 0,039 0,543 1,04 0,92-1,18
DM

No 1

Yes 0,432 0,575 1,540 0,34-6,96
Parasit Density

1-25 1

26-50 0,647 0,005 2,9 1,19-9,28

>50 0,118 0,009 41 1,18-7,12
Constant 1,276 0,000 0,999

Discussion

In this study, the proportion of farmers and low
education levels was significantly higher in
onchocerciasis patients compared to healthy subjects.
This observation is in agreement with data from the
literature which indicate that the low level of education
would be related to school absenteeism and agriculture
is, with fishing, breeding and hunting, the main activities
exposing to contact of the Similium.

In contrast to the prevalence rate of arterial hypertension
in adults in sub-Saharan Africa estimated at between 8
and 14% in the past [38], this study found an overall
prevalence rate of hypertension in rural areas of 37.7%.

Another observation made in the study population, the
frequency of hypertension was high in the 41.4% group
of carriers of onchocerciasis than controls 36.4%. This
observation is explained by the fact that the microfilariae
will cause a production of inflammatory cytokines via
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activation of the complement system, coagulation, fibrin
derivatives known to induce endothelial dysfunction with
oxidative stress and subsequent inflammation. The basis
of atherosclerosis and elevation of blood pressure.

The proportion of subjects screened with semi-
quantitative proteinuria (15.3%) was lower than that
found by Asongayi T. et al 44.4% [23] Tanyigna K.B. et al.
who found a frequency of 60% [39] by considering semi-
guantitative screening of their studies. When considering
both groups of participants (cases versus controls),
onchocerciasis appeared to be the main determinant of
proteinuria. This observation is consistent with the results
of Ngu JL's work. et al who have found an association
between proteinuria and onchocerciasis [40].

The frequency of CKD defined by a eGFR <60ml / min /
1.73m? is most noticeable in participants already known
hypertensive and diabetic also in those who took
traditional plants. Moreover, CKD was more found in
participants with high SBP, DBP, MAP, and PP and
participants with a high parasite density. In the present
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