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Introduction: This study aims to determine the baseline seroprevalence of leptospirosis, a zoonotic and neglected disease, in people
living with HIV (PWH) in Maputo, Mozambique, and to evaluate the relationship between selected HIV-related factors that might
influence risk of coinfection with leptospirosis, such as degree of immunosuppression, as assessed by CD4 cell count, World Health
Organization (WHO) HIV/AIDS clinical stage and antiretroviral therapy (ART) intake.

Methods: This was a descriptive cross-sectional analysis of 157 PWH, aged over 18 years old, admitted to the Maputo Central
Hospital, in Maputo, Mozambique, between March 2020 and October 2021. The study participants were recruited as a convenience
sample regardless of the reasons for their admission. We collected sociodemographic and clinical data, including ART and WHO HIV/
AIDS clinical stage, and blood for CD4 cell count and detection of Leptospira 1gG antibodies using a commercial Kit ab247199
Leptospira 1gG ELISA (www.abcam.com/ab247199) with sensitivity and specificity of 100% and 97.3%, respectively. Laboratory

testing was performed at the Faculty of Medicine, Eduardo Mondlane University and Laboratory of Clinical Analysis, in Maputo.
Results: Participants were aged 18 to 72 years (median age 39 years; SD + 10.5), the majority were female 100 (63.7%), from urban
areas 138 (87.9%), with secondary-level education 80 (51%). The overall seroprevalence of Leptospira 1gG antibodies was 40.1%. The
median CD4 cell count was 385 cells/ul (02 to 2297; SD + 378.47). Higher seroprevalence of Leptospira antibodies was found among
participants with CD4 cell counts <250 cells/ul (54.8%), WHO HIV/AIDS stage IV (70.2%) and those on ART (92%), though there
were no statistically significant differences between groups with and without Leptospira antibodies.

Conclusion: Our study confirmed that Leptospira antibodies are highly prevalent in PWH in Maputo; however, Leptospira infection
was not associated with the degree of immunosuppression, WHO HIV/AIDS clinical stage, or the use of ART. Our data support the
need for routine screening for leptospirosis in PWH in Mozambique. Future studies are warranted to characterize the incidence and
outcomes of symptomatic leptospirosis in this patient population and to identify circulating serovars and species in the country and
region, as well as the implicated reservoirs.
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Introduction

Leptospirosis is a re-emerging zoonotic and neglected disease caused by the spirochetal bacteria of the genus
Leptospira."* Though the disease is widely distributed around the world, higher incidence is found in low-income
countries where poor sanitation, heavy rainfall, floods, and close contact with infected animals prevail, all associated with
limited infrastructure for diagnosis and lack of awareness of the disease among health professionals.””’

Globally there are approximately, 1.03 million cases and 60,000 deaths per year®” due to leptospirosis, with highest
incidence reported in Oceania (150.68 cases per 100,000, 95% CI 40.32-272.29), South-East Asia (55.54, 95% CI 20.32—
99.53), Caribbean (50.68, 95% CI 14.93-87.58), and East sub-Saharan Africa (25.65, 95% CI 9.29-43.31).'% Studies
conducted from sub-Saharan African countries including Nigeria, Senegal, Gabon, Democratic Republic of Congo,
Kenya, and Ethiopia found a seroprevalence of leptospirosis ranging from 7.7% to as high as 47.5%.'"" A recent
systematic review of the prevalence of leptospirosis in the Southern African Development Community (SADC) which
comprises 16 countries, including Mozambique, reported a pooled prevalence of 19%, with most of the studies conducted
in Tanzania.’

Human infections are due to direct contact of skin lesions or mucosal membranes with infected urine or contaminated
water or soil; those at high risk of infection include veterinarians, health-care professionals, agricultural workers, farmers,
and swimmers."'> Although rats are the main reservoirs for the bacteria in urban slum areas'*'? livestock, pigs, and stray
dogs can also play an important role in transmission.''*!>

Multiple diagnostic tools for Leptospira infection have been developed over the years. Among them are the direct
visualization of spirochetes in urine or blood under dark-field microscopy, serology for IgM and IgG antibody detection,
Microscopic Agglutination Test (MAT) which is the gold standard, Cross Agglutination Absorption Test (CAAT), and the
Polymerase Chain Reaction (PCR) for species differentiation.'® The sensitivity and specificity of these assays vary
according to the onset of symptoms and disease stage (acute or chronic).'”

Symptoms and signs of the disease may vary widely from symptomatic to subclinical (asymptomatic in 80% to 90%
of cases) or self-limited anicteric febrile illness, leading to overlap with other febrile illnesses common in the region such
as malaria, brucellosis, dengue, typhoid fever, babesiosis, and rickettsiosis.”"'®! The acute stage of the disease may be
accompanied by headache, myalgia, arthralgia, chills, nausea, abdominal pain, diarrhea, cough, conjunctivitis, and skin
rashes, which may appear 2 to 20 days after exposure.'? Sub-acute and chronic complications as well as long-term
sequelae may also occur.” In about 10% of patients infected with pathogenic serovars, the symptoms may progress to
fulminant leptospirosis, known as Weil’s disease, characterized by multiorgan dysfunction with pulmonary hemorrhage,
renal and liver impairment.'®*° In children the disease is also associated with meningitis®' and case fatality rates for
severe disease range from 10% to 30%.' ">

Studies of bidirectional interactions between Lepfospira infection and HIV are scarce worldwide, especially from sub-
Saharan Africa.”> Mozambique, along with many other Southern African Development Countries (SADC) such as South
Africa (13.3%), Eswatini (27.9%), Zimbabwe (21.4%), Zambia (12.1%), and Tanzania (5.1%),”° ranks among the top 10
countries most affected by HIV; the general prevalence of HIV among adults is 12.1% with annual deaths of 51,000 in
2019.27% 1t is well known that people living with HIV (PWH) infection are more likely to contract some infectious
diseases or have others worsened, presumably by HIV-associated immunosuppression or immune activation; these
include tuberculosis, malaria, schistosomiasis, and toxoplasmosis.”*' However, it is not yet clear if HIV-related
factors may impact the acquisition or severity of leptospirosis.’

This study is the first to be conducted in Mozambique with the aim to determine the baseline seroprevalence of
Leptospira 1gG antibodies in PWH hospitalized in the Maputo Central Hospital, in Maputo, Mozambique, and to evaluate
the bidirectional action between the two pathogens in relationship to the possible association of the disease with the
degree of HIV-related immunosuppression, WHO HIV/AIDS clinical stage, and anti-retroviral treatment (ART) intake.
Results obtained with this study will aid in filling the gaps in knowledge about this disease in PWH and provide valuable
information about the dynamics of coinfection in this population. The ultimate goal of such studies is to support
recommendations to health authorities and health-care providers regarding clinical diagnosis, treatment decisions, and

preventive strategies for immunocompromised PWH in Mozambique.
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Materials and Methods
Study Setting, Design, and Methods

Mozambique is a low-income country located in the Southeastern region of sub-Saharan Africa with an estimated
population of 31.6 million and an adult literacy rate of 60.7%.>" Its geographical location predisposes the country to
extreme weather events such as heavy floods, cyclones, storms, floods, and drought, which in turn exacerbate the burden
of climate-sensitive diseases due to contamination of water and food.'” Maputo City, the country’s capital, has
approximately 1.12 million inhabitants with half of the population residing in unplanned settlements, leading to high
population density and poor access to basic safe drinking water and sewage drainage.’”

We conducted a cross-sectional study between March 2020 and October 2021 in Maputo Central Hospital, the largest
referral hospital in the country, which also serves as a teaching hospital for undergraduate students at Eduardo Mondlane
University, Faculty of Medicine and for training of specialists and other health professionals such as nurses and physician
technicians. ™

Study Population, Sample Size

We recruited a convenience sample of 157 PWH hospitalized in the Department of Medicine at the Maputo Central
Hospital. The sample size was calculated using the following formula of Thrusfield,*® using a 95% of confidence level
and 5% of precision.

Z*+P(1 —P
he %
Where 7 is the sample size; z is the standard deviation (1.96); P is the estimated prevalence and d the significance level.

A value of 11.5% was applied as a reference prevalence found in febrile patients in Mozambique.>”

Recruitment and Data Collection

We recruited the study participants as a random convenience sample following their admission to the Maputo Central
Hospital, Department of Medicine wards. Because the study took place during the highest period of SARS-COV-19
pandemic, the enrollment of participants was slowed due to restrictions imposed to circulate within the wards.® The
study participants were aged over 18 years, with documented HIV-1 infection regardless of their sex/gender or reasons
for admission. Prior to enrollment, the principal investigators (IRC and LM), a nurse, or a research doctor explained the
aims of the study to potential volunteers and obtained their written informed consent.

Further, demographic, and clinical data including age, sex, education, employment, contact with domestic animals,
associated co-morbidities, WHO HIV/AIDS clinical stage, and antiretroviral treatment intake data were collected from
clinical records by the research doctor and the principal investigators, using a questionnaire specifically designed for the
purpose of study. All personal information of research subjects was treated with confidentiality, and principles of the
Declaration of Helsinki were taken into consideration.

We use the WHO HIV/AIDS clinical stage to assess disease status, as this has generally been used in persons with
confirmed HIV infection in resource limited settings where sophisticated laboratory testing is scarce and allows some
prognostication about relative morbidity and mortality in PWH.?’

Blood Collection and Laboratory Analysis

For each patient, we collected a total of 8 mL of blood sampled by venipuncture for serological testing of Leptospira 1gG
antibodies: 4mL into a gel + clot activator tube (Biota, Istanbul-Turkey) and 4 mL into a K3 EDTA vacutainer tube
(Biota, Istanbul-Turkey) for CD4 cell count (performed at the laboratory of Parasitology, Faculty of Medicine, Eduardo
Mondlane University, and at the Laboratory of Clinical Analyses (LAC) a private facility located in Maputo

(Mozambique), respectively). The samples were transported to these laboratories in cooled boxes with ice.
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Serological Testing for Leptospira IgG and CD4 Cell Counting
Blood samples for Leptospira 1gG detection were centrifuged at 3000 rpm for 10 min, and the sera kept at —80°C until
analyzed using a commercial Kit (ab247199 Leptospira 1gG ELISA-www.abcam.com/ab247199) according to manu-

facturer’s instructions; samples were considered positive if values > 11 Units were obtained. This assay has sensitivity
and specificity of 100% and 97.3%, respectively, and can cross react with Epstein—Barr virus (EBV) or Rheumatoid
Factor antibodies. Blood samples were processed for CD4 T-cell count within 24 hr after collection using a standard flow
cytometry, BD Bioscience FACSCount (BD FACSCount System) in the previously described Laboratory of Clinical
Analyses (LAC).

Data Analysis

Sociodemographic and clinical data were entered into a Microsoft Excel spreadsheet and exported to the Statistical
Package for the Social Sciences (SPSS) for analysis using the STATA software. Study participants were stratified by age
group (18-28, 29-38, 39-49, and >50), CD4 cell count (<250, 250-500, >500 cell/ul) and WHO HIV/AIDS clinical
stage (I, II, III, and IV). Descriptive analyses were performed using frequencies and percentages for categorical variable,
and multivariate logistic regression analysis was performed to assess associations between Leptospira 1gG infections,
demographic and selected clinical variables, using Chi-square or Fisher’s exact test. A p-value of <0.05, 95% confidence
interval was considered significant.

Results

Sociodemographic Characteristics and HIV Associated Factors of the Study Population
The median age among the 157 study participants was 39 years (SD+10.5; range 18—72 years). The sociodemographic
and clinical data of the study participants are summarized in Table 1. Most of the participants were female (100; 63.7%),
from urban areas (138; 87.9%), with secondary-level education (80; 51%), unemployed (84; 53.5%), with no access to
treated water (118; 75.2%) and 87 (55.4%) owned domestic animals. Further, among those owning domestic animals, 61
(38.9%) owned dogs, 43 (27.4%) cats, 40 (25.5%) chickens, 6 (3.8%) pigs, and 1 (0.6%) cattle. CD4 T-cell counts were
available for 95.5% of participants and the median CD4 cell count was 363.1 cells/ul (02 to 2297; SD =+ 353.8); almost
half (93; 45.5%) had CD4 cell counts of <250 cells/ul. The majority of study participants (114; 72.6%) were in WHO
HIV/AIDS clinical stage IV, 146 (93%) were on ART and 101 (64.3%) were on prophylaxis with Trimethoprim-
Sulfamethoxazole (TMP-SMX). Among those study participants on ART (146; 93.0%), more than half (77; 52.7%)
had been on ART for more than 5 years.

Leptospira Seroprevalence According to Sociodemographic and HIV-Related

Characteristics

Table 2 summarizes the Leptospira seroprevalence according to demographic and HIV-related characteristics of study
participants. Overall, of the 157 samples tested, 63 (40.1%) were found to be positive for Leptospira IgG antibodies.
Higher seroprevalence was observed in females (61; 64.9%), in the age group of 29-38 years old (37; 39.4%), in patients
from urban areas (82; 87.2%), with secondary school educational levels (48; 51.1%), unemployed (52; 55.3%), with
domestic animals (56; 59.6%), and with no access to safe drinking water (61; 64.9%). However, there were no
statistically significant differences reported between groups.

With regard to clinical factors associated with HIV, we found that IgG seroprevalence was higher among patients with
CD4 cell counts <250/ul (34 of 62; 54.8%), WHO HIV/AIDS clinical stage IV (48 of 63; 76.2%), and those on ART (58
of 63; 92.1%); however, there were no statistically significant differences between groups. Furthermore, those patients
who were on ART for more than 5 years had the highest seroprevalence of Leptospira antibodies (38 of 58; 60.3%) as
compared to those who were on ART for less than 5 years (19 of 58; 32.8%). However, again this difference was not
statistically significant. Our results also demonstrated that patients with CD4 cell counts <250/ul were two times more
likely to be seropositive for Leptospira, but none of the clinical factors previously described was associated with
seropositivity as shown on Supplementary Table 1.
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Table | Sociodemographic and HIV-Related Factors of Study Participants
Variables N=157 Percentage (%)
Gender Male 57 36.3
Female 100 63.7
Age 18-28 22 14.0
29-38 67 42.7
3949 44 28.0
>50 24 15.3
Residence Urban 138 87.9
Rural 19 12.1
Education llliterate 11 7.0
Primary 57 36.3
Secondary 80 51
High school 9 57
Employment status Unemployed 84 53.5
Employed 73 46.5
Domestic Pets Yes 87 554
No 70 44.6
Drinking water Treated 50 31.9
Untreated 107 68.1
CD4 cells/ul @ <250 71 46.4
250-500 39 25
>500 43 28.1
ART intake Yes 146 93
No I 7.0
Time on ART (years) ® | >5 77 52.7
<5 40 274
Do not remember 29 19.9
WHO HIV/AIDS stage Stage | 8.0 5.1
Stage Il 22 14
Stage Il 13 83
Stage IV 114 72.6
Notes: N: study population (157), @N=153, ON=146.
Table 2 Leptospira Serology in Relation to Socio Demographic and HIV-Related Factors
Variables N(%) Leptospira 1IgG* Np(%) P value
Gender Male 57(36.3) 24(38.1) 0.70
Female 100(63.7) 39(61.9)
Age 18-28 22(14.0) 8(12.7) 0.37%
29-38 67(42.7) 30(47.6)
3949 44(28.0) 19(30.2)
>50 24(15.3) 6.0(9.5)
Residence Urban 138(87.9) 56(88.9) 0.80
Rural 19(12.1) 7.0(11.1)
Education llliterate 11(7.0) 4.0(6.4) 1.00%*
Primary 57(36.3) 23(36.5)
Secondary 80(51) 32(50.8)
High school 9(5.7) 4.0(6.4)
Employment status Unemployed 84(53.5) 32(50.8) 0.58
Employed 73(46.5) 31(49.2
Domestic animals Yes 87(55.4) 32(50.8) 0.20
No 70(44.6) 31(49.2)
(Continued)
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Table 2 (Continued).

Variables N(%) Leptospira 1IgG* Np(%) P value

Drinking water Treated 50(31.9) 17(27) 0.28
Untreated 107(68.1) 46(73)

CD4 cell/ ul @ <250 71(46.4) 34(54.8) 0.17
250-500 39(25.5) 15(24.2)
>500 43(28.1) 13(20.9)

WHO HIV/AIDS stage Stage | 8.0(5.1) 2.03.2) 0.47*
Stage Il 22(14.0) 10(15.9)
Stage Il 13(8.3) 3.0(4.8)
Stage IV 114(72.6) 48(76.2)

ART intake Yes 146(93) 58(92.1) 0.71*
No 11(7.0) 5.0(7.9)

Notes: *Fisher exact test; N: study population (157), Np: Number of positives. @N=153.

Discussion

Our results demonstrated that Leptospira 1gG antibodies were present in 40.1% of our study participants. Moreover, it
was found that seroprevalence of Leptospira I1gG was higher in PWH within the CD4 cell count group less than 250 cells/
ul (54.8%), WHO HIV/AIDS clinical stage IV (70.2%) and on ART (93.6%), although these differences were not
statistically significant. However, this finding suggests that leptospirosis is highly prevalent and may be an important
cause of morbidity and mortality in our study participants. As far as we are aware, this is the first pilot exploratory study
conducted in Mozambique with the aim to explore bidirectional interactions between Lepfospira and HIV infection in
PWH from Maputo. Our study revealed several important findings as follows.

Serology

We found that leptospirosis is highly prevalent in Mozambique but our seroprevalence may be an underestimate
potentially due to lack of awareness of the disease, lack of diagnostic tools or resources to access them, and the burden
of other febrile conditions prevalent in the country, with an emphasis on malaria. These draw more attention to health-
care providers and other policymakers and stakeholders than leptospirosis, suggesting that undiagnosed leptospirosis may
be an important but unrecognized cause of morbidity in our population.’

The seroprevalence of Leptospira found in our study is higher than that reported from other studies done in
Mozambique among febrile patients.'”>> In these studies, the seroprevalence of Leptospira varied from 1.3% using
the MAT assay to between 11.5% and 34.1% using ELISA IgM. We did not test for [gM antibodies due to financial
limitations. However, these data raise the concern that if we had tested for IgM antibodies we might have found an even
higher seroprevalence.

We also found that seroprevalence is higher when compared to seroprevalence reported in studies in PWH done in
other sub-Saharan countries such as Tanzania and Zambia, where surveillance notifications are lacking and laboratory
diagnosis is not established.'' Seroprevalence rates in those countries varied between 4.4% and 33% using the MAT
test.*® Although IgG antibodies may indicate past infection, the high seroprevalence that we found suggests that the
disease is spread more commonly in our setting. However, given this picture and the possibility of cross reactivity of the
assay we used with Leptospira 1gG antibodies and Epstein—Barr virus (EBV) or Rheumatoid Factor antibodies, it is
important to discriminate active from past infections by testing IgM antibodies in immunocompromised patients.

Factors such as poor hygiene, environmental water contamination with faecal coliforms and other bacteria due to poor
sanitary conditions, and the growing population density in urban areas without improvement in sanitary conditions®” may
also play a very important role in the transmission of Leptospira and they must be taken into consideration in bacteria
control.** Furthermore, the increased spread of uncontrolled informal markets without appropriate hygienic conditions in
food handling combined with the presence of rodents provides propitious conditions for establishment, and spread of this
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highly contagious disease. Exacerbating these scenarios is the regularly occurring flooding in Maputo, especially in
suburban areas, and in the country in general, thought to be associated with climate change. The frequent flooding leads
to contamination of drinking water sources and food, especially fresh vegetables sold at informal markets for displaced
populations.'*3#334142 Eor instance, a study done with the aim to assess the profile and frequency of parasites
contaminating lettuce and cabbages sold in some selected markets in Maputo city found that 84% of samples were
contaminated with parasites.’

Serology, Demographics and Selected HIV Related Factors

In general, there are few studies worldwide evaluating re-emerging infectious diseases like leptospirosis in PWH. In
Mozambique, studies on leptospirosis are scarce. To date, there are only three studies published from febrile patients in
which it was found that the seroprevalence of leptospirosis varied between 1.3% and 34.1% in febrile patients.'®>*
However, neither study assessed the HIV serostatus of the study participants. Globally, some studies argue that PWH
with greater degrees of immunosuppression do not have different outcomes with bacterial infections than those without
HIV,*** although whether this is true of leptospirosis has not been addressed. A limited number of case reports have not
been conclusive with regard to PWH presenting with severe or even mild symptomatology.*®*°

Higher seroprevalence of Leptospira antibodies was found in PWH with CD4 cell counts <250 cells/ul (54.8%) in our
study, though no significant differences were observed when compared to those with higher CD4 cell counts. This
suggests that Leptospira infections may not be correlated with degree of immunosuppression among people with HIV.
A study conducted in Tanzania also found no difference in immunosuppression status between patients infected by
Leptospira and those not infected. Nevertheless, Leptospira 1gG antibody itself does not indicate the presence of active
disease, which was not the focus of our study.*’

The majority of our study participants (72.6%) were categorized as WHO HIV/AIDS clinical stage I'V. Of those who tested
positive for Leptospira 1gG, 46.8% had CD4 cell counts <250 cells/ul. Similar results were reported in a study done in the
Kingdom of Saudi Arabia®® in 86% of their study participants had CD4 cell counts <200 cells/ul within the WHO clinical
staging IV, and they concluded that the WHO clinical staging and classification of HIV/AIDS correlates well with CD4"
T-lymphocyte counts. Our results were not conclusive about the association between the degree of immunosuppression or
WHO HIV/AIDS clinical stage and increased risk of infection with leptospirosis. This could be attributed to our small sample
size and to reported co-infections with other opportunistic diseases such as tuberculosis (22.2%) and oral candidiasis (17.5%).

Interestingly, patients on ART for more than 5 years were more likely to test positive for Leptospira (93.3%) as
compared to those who had been on ART for less than 5 years (53.4%), though the difference did not reach statistical
significance when compared to other groups. A study from Zambia by Nombwende et al, found that PWH on ART had
a higher risk of contracting leptospirosis than people without HIV.*® This may reflect better ascertainment as these
patients have more contact with health units and may be more likely to be screened for co-infections and co-morbidities.
It may also be that effective ART improves immune function and antibody production, which might increase detection of
antibodies in general for various pathogens and reduce the risk of disease progression,”' although a study from Tanzania
concluded that Leptospira infections were not associated with HIV-associated immunosuppression.*

Associated Risk Factors
In our study, a higher seroprevalence of Leptospira 1gG was observed more frequently in females (61; 64.9%) and in the
age group of 29-38 years old (37; 39.4%), though symptomatic Leptospira infections were not reported. In a study in
Brazil that similarly evaluated Leptospira serology and risk factors for infection found lower seroprevalence (0.9%) in
the age group 30-60 years old in PWH.>

Most of the seropositive PWH in our study owned dogs (38; 23%) or cats (19%), though the differences were not
statistically significant when compared to those who did not own any animals. Studies conducted in the SADC region
reported that cats are significant drivers of leptospirosis in households™ and exposure to cattle was identified as a risk
factor for the transmission of the bacteria,”* although in this study only 1% of patients owned cattle. While the role of
rats as the main reservoir globally and in Mozambique has been well described,> the role of other animal species in the
transmission of Leptospira needs further evaluation as part of the framework for developing better control measures.
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Strengthens and Limitations

The strengths of our study reside in the fact that as far as we are aware, this is the first assessment done in
Mozambique to define the seroprevalence of Leptospira IgG in PWH and to examine the effect of immunosuppression,
the WHO HIV/AIDS clinical stage, ART therapy intake, and associations with some comorbid medical conditions in
our cohort.

Key limitations of our work are as follows. First, we were unable to perform IgM testing nor PCR or MAT that could
indicate active infection and the species of Lepfospira implicated or the circulating serovars, due in part to disruption in
supply chain and staff related to the COVID-19 pandemic.>® We also could not perform MAT assays, which are the gold
standard for the diagnosis and identification of serovars. Second, we used an ELISA IgG assay, which has lower
sensitivity compared with the MAT assay. Therefore, it is possible that the seroprevalence we detected among our study
participants is underestimated. However, our results indicate that this neglected zoonotic disease constitutes a public
health problem among the study participants. Third, since our study was done only in PWH and in a small population
size, it is not possible to draw conclusions about the seroprevalence of Lepfospira in HIV-uninfected patients in the
general population. However, given the known environmental exposure risks and that we did not identify statistically
significant HIV-related factors that contributed to higher seroprevalence, we can surmise that the background prevalence
of infection in other populations in Mozambique might be similar to those we report based on their exposure to the same
environment.

Conclusion

Our study confirmed that Leptospira infection is highly prevalent among people with HIV in Mozambique and that those
with CD4 cell counts below 250 cells/ul, WHO HIV/AIDS clinical stage IV had higher seroprevalence of 1gG Leptospira
antibodies compared to other groups. The same trend was identified in PWH on ART for more than 5 years and on
prophylaxis with TMP-SMX.

Although Leptospira 1gG indicates past infection, our data provide valuable information on the circulation of these
bacteria in Mozambique and a glimpse of animal exposure and environmental contamination that might result in
higher leptospirosis infection rates. Due to the high seroprevalence identified in our study participants and possible
implications that Leptospira infection can have in the severity of disease and outcomes in PWH, we recommend that
PWH should be screened for this zoonotic neglected disease in our setting, particularly in the setting of undiagnosed
febrile illness. Future studies of Leptospira 1gM to detect active infections in both people with and without HIV
infection, inclusion of higher numbers of participants and a follow-up of infected patients together with evaluation of
soil and water contamination should be conducted in order to better clarify the bidirectional interactions of these two
pathogens and the bacterial transmission dynamics using a One Health approach. Additional testing should also
include appropriate diagnostic tools to identify circulating serovars and species in both humans and reservoirs. There
is also a need for 1) sanitation improvement and implementation of preventive measures using a One Health
approach, which involves both health and veterinary professionals; 2) limitation of environmental contamination of
soil and water ponds by animal urine to reduce human exposure; and 3) raising awareness of the disecase among
health-care providers and other stakeholders and policymakers so that diagnostic tools are made available for routine
screening of the disease in health units, particularly for immunocompromised patients to anticipate the correct
treatment.
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