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ABSTRACT

Introduction: Mannose-Binding Lectin (MBL) is a key complement lectin protein that binds to the surface of pathogens and results
in activation of the complement lectin cascade. Its deficiency compromises host defense mechanisms and predisposes humans to
infectious diseases. Therefore, the purpose of this study was to evaluate MBL protein expression among individuals co-infected with
HIV/HHV-8 in the Republic of Congo.

Material and Methods: A case-control study was conducted between September 2023 and June 2024, including 170 plasma samples
divided into two groups: 53 individuals co-infected with HIV/HHV-8 and 117 infected with HIV without evidence of HHV-8, HBYV,
and HCV infections. MBL plasma level was analyzed by ELISA. Statistical analyses were performed by R version 4.5.1, with p< 0.05
considered significant.

Results: The median age was 50 years in cases and 47 years in controls. A majority of participants were females, with 75.47% (40/53)
and 70% (83/117) in the cases and controls, respectively. The median HIV viral load was at 1.77 logl0 copies/ml in cases and 1.69
log10 copies/ml in controls. Most participants were receiving the first-line antiretroviral therapy (TDF +3TC+DTG), comprising
98.11% of cases and 94.02% of controls, while 1.89% of cases and 5.98% of controls were receiving the second-line antiretroviral
therapy (AZT+ 3TC +ATV/r). MBL levels were significantly lower in cases compared with controls (8.36 ug/L, IOR: 5.46-11.28 ug/L,
versus 23.83 ug/L, IOR: 16.38 =36.6 ug/L) with p < 0.001. Then, an inverse correlation was observed between HIV viral load and
MBL plasma levels.

Conclusion: Overall, MBL plasma levels were deficient, but significantly lower in individuals co-infected with HIV/HHV-8 compared
with HIV-infected individuals without evidence of HHV-8, HBV, and HCYV infections.

Microbiol Infect Dis, 2026 Volume 10 [ Issue 21 of 6



Keywords
Mannose-binding lectin, Level, Co-infection HIV/HHVS and
Repuiblic of Congo.

Introduction

Human herpesvirus 8§ (HHV-8), also known as Kaposi’s sarcoma-
associated herpesvirus (KSHV), was first identified in 1994 by
Chang and Moore [1]. It is a causative agent of Kaposi’s sarcoma
(KS), primary effusion lymphoma (PEL), and multicentric
Castleman’s disease (MCD) [2-4]. HHV-8 infection is ubiquitous
in African regions, and an increase in the incidence of KS has
been observed due to HIV infection in Africa [S]. HIV-infected
population remains at approximately 800-fold high risk of KS
compared with the general population, making it the most common
cancer in people living with HIV (PLWH) in Africa, persists even
in individuals receiving antiretroviral therapy (ART) who have an
undetectable HIV load [6-9]. HHV-8 infection is required for the
development of KS, MCD, and PEL, but is insufficient to induce
tumorigenesis [10,11]. Precipitating factors such as immune
status, environmental, and hormonal influences are involved in the
pathogenesis of these diseases [11].

The host’s innate response has a crucial role in controlling HHV-8
infection [12]. The first defense of the organism against pathogens
such as viruses is the innate immune response [13]. It is known
that viruses cross physicochemical barriers and activate pattern-
recognition molecules independently of the production of specific
antibodies. These molecules facilitate the phagocytosis and lysis
processes of the invading pathogens, effectively interconnecting

with adaptive immunity [13]. Mannose-binding lectin (MBL)
is one of the innate pattern-recognition molecules and the first
component of the complement lectin pathway [14]. It captures a
great variety of bacteria, fungi, viruses, and parasites via recognition
of the repeated patterns of sugars, present on the surface and in
the capsules of these pathogens [7,15]. Some genetic alterations of
the MBL-2 gene, which affect individuals, cause low serum MBL
levels, resulting in defects in opsonization [13]. The expression
of MBL has been associated with increased susceptibility to viral
infectious diseases [14,16,17].

In the context of HIV/HHV-8 co-infection, low MBL level may
further compromise host defense mechanisms, facilitating viral
persistence and contributing to the progression of HHV-8—
associated disease. However, data on MBL protein expression
in individuals co-infected with HIV /HHV-8 remain limited,
particularly in Central Africa. Therefore, this study aimed to
evaluate the expression of mannose-binding lectin protein among
individuals co-infected with HIV/HHV-8 in the Republic of Congo.

Methods

Study design and population

A case-control study was conducted from September 2023 to
June 2024. The study population was derived from a previously
described study [8]. Participants were categorized into groups:
individuals co-infected with HIV/HHV-8 and infected with HIV
without evidence of HHV-8, HBV and HCV infections. Cases were
defined as HIV-positive individuals whose HHV-8 infection was
detected by enzyme-linked immunosorbent assay (ELISA) (anti-
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Figure 1: Flow diagram showing selected samples.
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HHV-8 IgG ELISA kit, Cat No. SL2685Hu; Sunlong Biotech Co.,
Ltd, Hangzhou, China). Controls were defined as HIV-positive
individuals who tested negative for HHV-8 infection. Inclusion
criteria for cases and controls were: age >18 years and HIV-positive
individuals under Highly Active Antiretroviral Therapy (HAART).
Additional inclusion criteria for cases included confirmed HHV-
8 positivity, whereas controls were required to have no evidence
of HHV-8 infection. HIV-positive individuals co-infected with
hepatitis B virus (HBV) and hepatitis C virus (HCV), as well as
those with undetectable HIV viral load, were excluded from this
study. Among them, a subset was randomly selected for the control
group (Figure 1).

Data and sample collection

A structured questionnaire was administrated to all participants to
collect information on sociodemographic data and HIV viral load
results provided by collection sites. For each participant, whole
blood samples were collected in two tubes containing ethylene
diamine tetraacetic acid (EDTA). One tube was used for HIV viral
load testing, which was performed on-site at the collection sites
using the GeneXpert system. The second was transported to the
molecular biology and virology laboratory of Marie Madeleine
Gombes, where all immunological analyses were performed.
Plasma was obtained after centrifugation and stored at -20°C until
further analysis.

Serology of HBV and HCV

HBV and HCV infections were screened using a rapid
chromatographic immunoassay (Accu-Tell® HbsAg/HCV/HIV/
Syphilis Combo Test Cassette, Cat No. ABT-IDT-B78, China)
according to manufacturer’s instructions. This rapid test is for
the qualitative detection of Hepatitis B surface antigen (HBsAg),
antibodies to HCV, antibodies to HIV type 1, type 2 and syphilis
antibodies (IgG and IgM) to Treponema Pallidum (TP) in serum
or plasma. For HBsAg, the relative sensitivity was >99.9% (97.5%
CI: 98.2-100%) and the relative specificity was 99.0% (95% CI:
97.2-99.8%). For anti-HCV antibodies, the sensitivity was 99.1%
(95% CI: 94.9-100%) and the specificity was 99.5% (95% CI:
98.6-99.9%). For anti-HIV antibodies, the relative sensitivity
of >99.99% (97.5% CI: 97.20-100%) and a relative specificity
of 99.88% (95% CI: 99.57-99.99%). For syphilis, the relative

Table 1: Basic characteristics of the study participants

sensitivity was >99.9% (95% CI: 97.7-100%) and the relative
specificity was 99.7% (95% CI: 98.2—-100%).

MBL plasma quantification

MBL protein levels were quantified in plasma samples using an
enzyme-linked immunosorbent assay(ELISA) with a commercial
ELISA kit (Human MBL Elisa kit, Cat No. SL2911Hu;
Sunlong Biotech Co., Ltd, Hangzhou, China), according to the
manufacturer’s instructions. Briefly, 50 uL of diluted standards and
plasma samples (1:5 dilution) were added to microplate wells pre-
coated with an antibody specific for human MBL and incubated
for 30 min at 37°C after sealing the plate. The well contents were
removed, and the plates were washed five times with wash buffer.
Subsequently, 50 uL of horseradish peroxidase (HRP)-conjugated
reagent was added to each well, except the blank control well,
and the plate was incubated for 30 min at room temperature. After
washing the plate five times, 50 pL of chromogen solutions A
and B were added to each well and incubated for 15 min at room
temperature in the dark. The enzymatic reaction was stopped by
adding 50 uL of stop solution to each well, which changed the color
from blue to yellow. Absorbance was measured at 450 nm using
a microplate reader (SinoThinker, Technology Co., China). MBL
plasma levels were determined by reference to a standard curve
generated from serial dilutions of MBL standards. The detection
limit of the assay was 1 pg/L. MBL plasma level is categorized
into normal (> 500 pg/L), intermediate (100 pg/L—-500 pg/L) and
deficient (< 100 pg/L) [18].

Statistical analysis

Data were entered into Microsoft Excel 2016 and analyzed using
R version 4.5.1. Continuous variables were assessed for normality
using the Shapiro-Wilk test. They were expressed as mean =+
standard deviation (SD) for normal distribution, and as median with
interquartile ranges (IQR) for non-normal distribution. Categorical
variables were presented as frequencies with percentages. HIV
viral load values were transformed to log10 copies/ml. Differences
in MBL plasma levels between HIV/HHV-8 co-infected and HIV-
positive individuals were assessed using the Mann—Whitney U
test. Correlation between MBL plasma levels and viral load HIV
was assessed using Spearman’s rank correlation coefficient, with
p< 0.05 considered significant.

Characteristics n:CSz;s(e‘;) ) nC:(;rllt7r(():/s0 ) P-value
Age (years)
Median (IQR) 50 (44 -60) 47 (39 -55) 0.09
Sex
Female 40 (75.47) 83 (70.94) 0.66
Male 13(24.53) 34 (29.06) )
Viral load HIV (log10 copies/ml)
Median (IQR) 1.77 (1.6 -5.34) 1.69 (1.6 -6.62) 0.59
HIV treatment
I*' line (TDF+3TC+DTG) 52 (98.11) 110 (94.02) 0.72
2 line (AZT +3TC+ATV/r) 1(1.89) 7(5.98) 1

Age and HIV viral load are represented as median (IQR).
Sex and HIV treatment are expressed as numbers and percentages
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Ethical approval

The study protocol was approved by the Health Sciences Research
Ethics Committee (reference number: 089/MERSIT/DGRST/
CERSSA/-25), and written informed consent was obtained from
each participant before enrollment.

Results

Basic characteristics of the study participants

In total, 170 samples were selected, including 53 cases with a
median age of 50 years (IQR: 44-60 years) and 117 controls
with a median age of 47 years (IQR: 39-55 years). A majority of
participants were females, with 75.47% (40/53) and 70% (83/117)
in the cases and controls, respectively. The median HIV viral load
wasat 1.77 log10 copies/ml (IQR: 1.6 -5.34) in cases and 1.69 log10
copies/ml (IQR: 1.6 - 6.62) in controls. Most participants were
receiving the first-line antiretroviral therapy (TDF+3TC+DTQ),
comprising 98.11% of cases and 94.02% of controls, while 1.89%
of cases and 5.98% of controls were receiving the second-line
antiretroviral therapy (AZT+3TC+ATV/r) (Table 1).

Distribution of MBL plasma levels

MBL plasma levels were tested in individuals co-infected with
HIV/HHV-8 and infected with HIV without evidence of HHV-
8, HBV, and HCV infections (Figure 2). MBL levels were
significantly lower in cases compared with controls (8.36 ng/L,
IQR: 5.46-11.28 ng/L, versus 23.83 pg/L, IQR: 16.38 —36.6 pg/L,
p<0.001).
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Figure 2: Distribution of MBL plasma levels among the group.
Significance was assessed using the Mann—Whitney U test (p < 0.001).
Bar plots represent median relative MBL plasma levels with bars
indicating the range.

Correlation between MBL plasma levels and HIV viral load
We investigated the correlation between MBL plasma levels and
HIV viral load. Overall, an inverse relationship was observed
between HIV viral load and MBL plasma levels. In cases, the
negative correlation was stronger (R = —0.24, p = 0.089), but
not statistically significant, whereas in controls, a slight negative
correlation was shown between HIV viral load and MBL plasma
levels (R =-0.19, p =0.041) (Figure 3).
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Figure 3: Correlation between MBL plasma levels and HIV viral load.
The MBL plasma levels and HIV viral load correlated negatively and
significantly (Spearman’s rank correlation) in controls (n = 117) compared
to cases (n = 53).

Discussion

The development of HHV-8-associated diseases is modulated by
several factors such as host genetics, environment factors and
immune status [11]. In individuals co-infected with HIV/HHV-§,
HIV induces the reactivation of HHV-8 through the activation of
the RTA protein [12,19]. The immune system plays a central role
in controlling HHV-8 infection and limiting progression of HHV-
8-associated diseases [12]. In particular, the host’s innate immune
response is the first line of defense against invading pathogens and
is vital for the activation of the adaptive immune response [20].
In addition, MBL protein plays an important role in the innate
immune response by activating the complement system during the
acute phase of infection [7,21,22].

The present study is first to evaluate the expression of MBL protein
among individuals co-infected with HIV/HH V-8 in the Republic of
Congo. The median age was higher in cases (50 years, IQR: 44—60)
than in controls (47 years, IQR: 39-55), but this difference was not
statistically significant (p = 0.09). Similarly, the sex distribution
did not differ significantly between groups (female: 75.5% vs
70.9%, p = 0.66). HIV viral load was also comparable between
groups (median 1.77 logl0O copies/mL in cases vs 1.69 logl0
copies/mL in controls, p = 0.59). Most participants were receiving
first-line antiretroviral therapy (TDF+3TC+DTG), with 98.1% of
cases and 94.0% of controls, and no significant difference between
groups (p = 0.72). This result differ with previous studies in similar
populations, with a predominance of males in each group and HIV
viral load detectable (median 2.752 logl0 copies/mL in cases vs
2.949 logl0 copies/mL in controls, p = 0.001) [7]. The observed
difference might be due to sample sizes, population characteristics,
and HIV treatment.

Overall, the MBL plasma levels observed in our study were
deficient (< 100 pg/L) [18]. However, it was significantly lower
in individuals co-infected with HIV/HHV-8 compared with HIV-
infected individuals without evidence of HHV-8, HBV, and HCV
infections (median 8.36 pg/L, IQR: 5.46-11.28 vs 23.83 ng/L,
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IQR: 16.38-36.6; p < 0.001). Furthermore, an inverse correlation
was observed between MBL plasma levels and HIV viral load. In
cases, the negative correlation was stronger (R =-0.24, p=0.089),
whereas in controls, a weak negative correlation was observed (R
=—0.19, p = 0.041). Our findings suggest a potential association
between low MBL levels and HIV/HHV-8 co-infection. The lower
MBL plasma levels in individuals co-infected with HIV/HHV-
8 may be attributable to the consumption and reduction of this
protein, involving the opsonization of HIV and HHV-8, leading
to the reduction of plasma MBL levels [7]. Our results are in
concordance with previous studies reporting that low MBL levels
are associated with increased susceptibility to viral infections
and disease progression [7,23-25]. In contrast, some studies have
reported no association between MBL levels and susceptibility to
viral infections [27]. MBL levels are elevated in HIV-1-infected
patients and are associated with a good response to highly active
antiretroviral therapy [21]. The absence of a group composed
exclusively of individuals infected with HHV-8 limited our ability
to assess the independent effect of HHV-8 infection on MBL
protein expression, as well as the absence of CD4* T-cell count
data, which restricted our capacity to comprehensively evaluate
the relationship between MBL levels and immune status.

Conclusion

In conclusion, the MBL plasma levels were deficient and
significantly lower in individuals co-infected with HIV/HHV-
8 compared with HIV-infected individuals without evidence of
HHV-8, HBV and HCV infections. Our findings support the role
played by MBL in susceptibility to viral infection. They contribute
to the understanding of host immune factors involved in the
susceptibility of viral infection in the context of HIV infection.
Further studies, we will investigate MBL gene polymorphisms and
include a larger study population.
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