
 

Veille scientifique 

Maladies tropicales négligées 

Semaine 18 

02 mai 2022 – 09 mai 2022 

 

 

Dengue, chikungunya et maladie à virus Zika .......................................................................................................... 2 

Rage ........................................................................................................................................................................................ 15 

Trachome ............................................................................................................................................................................. 18 

Ulcère de Buruli ................................................................................................................................................................. 19 

Pian ......................................................................................................................................................................................... 19 

Lèpre ...................................................................................................................................................................................... 19 

Trypanosomes (trypanosomiase et maladie de Chagas) ................................................................................. 20 

Leishmaniose ...................................................................................................................................................................... 24 

Cysticercose ........................................................................................................................................................................ 28 

Dracunculose ...................................................................................................................................................................... 29 

Echinococcose .................................................................................................................................................................... 29 

Trématodoses d’origine alimentaire (clonorchiase, opisthorchiase, fasciolase et paragonimose) 31 

Filariose lymphatique ..................................................................................................................................................... 31 

Mycétome ............................................................................................................................................................................. 32 

Onchocercose ..................................................................................................................................................................... 33 

Schistosomiase ................................................................................................................................................................... 33 

Helminthiases transmises par le sol (ascaridiose, trichuriase, ankylostomiase) .................................. 37 

Gale ......................................................................................................................................................................................... 37 

Morsures de serpent ........................................................................................................................................................ 37 

 



 
Dengue, chikungunya et maladie à virus Zika 

 

Veille scientifique MTN – Semaine 18 (02/05/2022 – 09/05/2022) 2 

DENGUE, CHIKUNGUNYA ET 

MALADIE A VIRUS ZIKA 

Dengue Early Warning System as Outbreak 
Prediction Tool: A Systematic Review.        

Revue de littérature 
Baharom, M., Ahmad, N., Hod, R., Abdul Manaf, M. 
03-05-2022 
Risk Manag Healthc Policy 
https://doi.org/10.2147/RMHP.S361106 

Early warning system (EWS) for vector-borne diseases is 
incredibly complex due to numerous factors originating from 
human, environmental, vector and the disease itself. Dengue 
EWS aims to collect data that leads to prompt decision-making 
processes that trigger disease intervention strategies to 
minimize the impact on a specific population. Dengue EWS 
may have a similar structural design, functions, and analytical 
approaches but different performance and ability to predict 
outbreaks. Hence, this review aims to summarise and discuss 
the evidence of different EWSs, their performance, and their 
ability to predict dengue outbreaks. A systematic literature 
search was performed of four primary databases: Scopus, 
Web of Science, Ovid MEDLINE, and EBSCOhost. Eligible 
articles were evaluated using a checklist for assessing the 
quality of the studies. A total of 17 studies were included in 
this systematic review. All EWS models demonstrated 
reasonably good predictive abilities to predict dengue 
outbreaks. However, the accuracy of their predictions varied 
greatly depending on the model used and the data quality. 
The reported sensitivity ranged from 50 to 100%, while 
specificity was 74 to 94.7%. A range between 70 to 96.3% was 
reported for prediction model accuracy and 43 to 86% for 
PPV. Overall, meteorological alarm indicators (temperatures 
and rainfall) were the most frequently used and displayed the 
best performing indicator. Other potential alarm indicators are 
entomology (female mosquito infection rate), epidemiology, 
population and socioeconomic factors. EWS is an essential 
tool to support district health managers and national health 
planners to mitigate or prevent disease outbreaks. This 
systematic review highlights the benefits of integrating several 
epidemiological tools focusing on incorporating climatic, 
environmental, epidemiological and socioeconomic factors to 
create an early warning system. The early warning system 
relies heavily on the country surveillance system. The lack of 
timely and high-quality data is critical for developing an 
effective EWS. 

Sulfated β-glucan from Agaricus subrufescens 
inhibits flavivirus infection and nonstructural 
protein 1-mediated pathogenesis. 
Gomes de Sousa, F., Biering, S., Patel, T., Blanc, S., Camelini, C., 
Venzke, D., Nunes, R., Romano, C., Beatty, P., Sabino, E., Harris, 
E. 
06-05-2022 
Antiviral Res 

https://pubmed.ncbi.nlm.nih.gov/35533778 

Despite substantial morbidity and mortality, no therapeutic 
agents exist for treatment of dengue or Zika, and the currently 
available dengue vaccine is only recommended for dengue 
virus (DENV)-immune individuals. Thus, development of 
therapeutic and/or preventive drugs is urgently needed. DENV 
and Zika virus (ZIKV) nonstructural protein 1 (NS1) can directly 
trigger endothelial barrier dysfunction and induce 
inflammatory responses, contributing to vascular leak in vivo. 
Here we evaluated the efficacy of the (1-6,1-3)-β-D-glucan 
isolated from Agaricus subrufescens fruiting bodies (FR) and 
its sulfated derivative (FR-S) against DENV-2 and ZIKV infection 
and NS1-mediated pathogenesis. FR-S, but not FR, significantly 
inhibited DENV-2 and ZIKV replication in human monocytic 
cells (EC50 = 36.5 and 188.7 μg/mL, respectively) when added 
simultaneously with viral infection. No inhibitory effect was 
observed when FR or FR-S were added post-infection, 
suggesting inhibition of viral entry as a mechanism of action. 
In an in vitro model of endothelial permeability using human 
pulmonary microvascular endothelial cells (HPMECs), FR and 
FR-S (0.12 μg/mL) inhibited DENV-2 NS1- and ZIKV NS1-
induced hyperpermeability by 50% and 100%, respectively, as 
measured by Trans-Endothelial Electrical Resistance. 
Treatment with 0.25 μg/mL of FR and FR-S inhibited DENV-2 
NS1 binding to HPMECs. Further, FR-S significantly reduced 
intradermal hyperpermeability induced by DENV-2 NS1 in 
C57BL/6 mice and protected against DENV-induced morbidity 
and mortality in a murine model of dengue vascular leak 
syndrome. Thus, we demonstrate efficacy of FR-S against 
DENV and ZIKV infection and NS1-induced endothelial 
permeability in vitro and in vivo. These findings encourage 
further exploration of FR-S and other glycan candidates for 
flavivirus treatment alone or in combination with compounds 
with different mechanisms of action. 

Assessing the role of multiple mechanisms 
increasing the age of dengue cases in Thailand. 
Huang, A., Takahashi, S., Salje, H., Wang, L., Garcia-Carreras, B., 
Anderson, K., Endy, T., Thomas, S., Rothman, A., Klungthong, C., 
Jones, A., Fernandez, S., Iamsirithaworn, S., Doung-Ngern, P., 
Rodriguez-Barraquer, I., Cummings, D. 
09-05-2022 
Proc Natl Acad Sci U S A 
https://doi.org/10.1073/pnas.2115790119 

SignificanceThe age of reported dengue hemorrhagic fever 
(DHF) cases, the severe form of dengue infections, has been 
increasing in Thailand for four decades. Factors underlying this 
shift remain poorly understood, challenging public health 
planning. Here, we found aging of the population and its effect 
on the hazard of transmission to be the dominant 
contributors, with temporal changes in surveillance practices 
playing a lesser role. With ongoing population aging, we 
expect a continuing shift of DHF toward older individuals, 
heightening the chance of clinical complications with 
comorbidities. With most other highly endemic countries 
facing similar shifts in age structure, the pattern is expected to 
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appear elsewhere. Awareness is needed to improve diagnosis 
and treatment. 

Re-Cellularised Kidney Scaffold for Chikungunya 
Virus Propagation: A Novel Approach. 
Walawalkar, S., Almelkar, S. 
09-05-2022 
Tissue Eng Regen Med 
https://doi.org/10.1007/s13770-022-00449-1 

Background: Re-emerging viral attacks are catastrophic for 
health and economy. It is crucial to grasp the viral life cycle, 
replication and mutation policies and attack strategies. It is 
also absolute to fathom the cost-efficient antiviral remedies 
earliest possible. Methods: We propose to use a lab-grown 
organ (re-cellularized scaffold of sheep kidney) for viral culture 
and understand its interaction with extra-cellular matrices of 
the host tissue. Results: Our findings showed that the 
chikungunya virus (CHIKV) could be better replicated in tissue-
engineered bio models than cell culture. A decrease in ds-DNA 
levels emphasized that CHIKV propagates within the re-
cellularized and cell culture models. There was an increase in 
the viral titres (pfu/ml) in re-cellularized scaffolds and control 
groups. The lipid peroxidation levels were increased as the 
infection was progressed in cell culture as well as re-
cellularized and control groups. The onset and progress of the 
CHIKV attacks (cellular infection) lead to transmembrane 
domain fatty acid peroxidation and DNA breakdown, landing 
in cellular apoptosis. Simultaneously cell viability was inversely 
proportional to non-viability, and it decreased as the infection 
progressed in all infected groups. Histological findings and 
extracellular matrix evaluation showed the impairment in 
medullary, cortex regions due to propagation of CHIKV and 
plaques generations. Conclusion: This method will be a 
breakthrough for future virus culture, drug interaction and to 
study its effect on extracellular matrix alterations. This study 
will also allow us to investigate the correct role of any vaccine 
or antiviral drugs and their effects on re-engineered organ 
matrices before moving towards the animal models. 

Development of HEK-293 Cell Lines Constitutively 
Expressing Flaviviral Antigens for Use in 
Diagnostics.        
Powers, J., Skinner, B., Davis, B., Biggerstaff, B., Robb, L., 
Gordon, E., Calvert, A., Chang, G. 
09-05-2022 
Microbiol Spectr 
https://doi.org/10.1128/spectrum.00592-22 

Flaviviruses are important human pathogens worldwide. 
Diagnostic testing for these viruses is difficult because many of 
the pathogens require specialized biocontainment. To address 
this issue, we generated 39 virus-like particle (VLP)- and 
nonstructural protein 1 (NS1)-secreting stable cell lines in HEK-
293 cells of 13 different flaviviruses, including dengue, yellow 
fever, Japanese encephalitis, West Nile, St. Louis encephalitis, 
Zika, Rocio, Ilheus, Usutu, and Powassan viruses. Antigen 

secretion was stable for at least 10 cell passages, as measured 
by enzyme-linked immunosorbent assays and 
immunofluorescence assays. Thirty-five cell lines (90%) had 
stable antigen expression over 10 passages, with three of 
these cell lines (7%) increasing in antigen expression and one 
cell line (3%) decreasing in antigen expression. Antigen 
secretion in the HEK-293 cell lines was higher than in 
previously developed COS-1 cell line counterparts. These 
antigens can replace current antigens derived from live or 
inactivated virus for safer use in diagnostic testing. 
IMPORTANCE Serological diagnostic testing for flaviviral 
infections is hindered by the need for specialized 
biocontainment for preparation of reagents and assay 
implementation. The use of previously developed COS-1 cell 
lines secreting noninfectious recombinant viral antigen is 
limited due to diminished antigen secretion over time. Here, 
we describe the generation of 39 flaviviral virus-like particle 
(VLP)- and nonstructural protein 1 (NS1)-secreting stable cell 
lines in HEK-293 cells representing 13 medically important 
flaviviruses. Antigen production was more stable and 
statistically higher in these newly developed cell lines than in 
their COS-1 cell line counterparts. The use of these cell lines 
for production of flaviviral antigens will expand serological 
diagnostic testing of flaviviruses worldwide. 

The current dengue outbreak amidst COVID-19 
pandemic in Pakistan; a major threat to Pakistan's 
healthcare system.        
Ahmad, S., Yasin, F., Pustake, M., Khan, H., Correia, I. 
02-05-2022 
Ann Med Surg (Lond) 
https://doi.org/10.1016/j.amsu.2022.103670 
 

Yearly variations of the genetic structure of Aedes 
aegypti (Linnaeus) (Diptera: Culicidae) in the 
Philippines (2017-2019).        
Edillo, F., Ymbong, R., Cabahug, M., Labiros, D., Suycano, M., 
Lambrechts, L., Sakuntabhai, A. 
05-05-2022 
Infect Genet Evol 
https://pubmed.ncbi.nlm.nih.gov/35526823 

Dengue is the fastest emerging arboviral disease in the world, 
imposing a substantial health and economic burden in the 
tropics and subtropics. The mosquito, Aedes aegypti, is the 
primary vector of dengue in the Philippines. We examined the 
genetic structure of Ae. aegypti populations collected from 
the Philippine major islands (Luzon, Visayas and Mindanao), 
each with highland (Baguio city, Cebu city mountains and 
Maramag, Bukidnon, respectively) and lowland sites (Quezon 
city; Liloan, Cebu and Cagayan de Oro [CDO] city, respectively) 
during the wet (2017-2018 and 2018-2019) and dry seasons 
(2018 and 2019). Mosquitoes (n = 1800) were reared from 
field-collected eggs and immatures, and were analyzed using 
12 microsatellite loci. Generalized linear model analyses 
revealed yearly variations between highlands and lowlands in 
the major islands as supported by Bayesian clustering analyses 
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on: 1) stronger selection (inbreeding coefficient, FIS = 0.52) in 
2017-2018 than in 2018-2019 (FIS = 0.32) as influenced by 
rainfall, 2) the number of non-neutral loci indicating selection, 
and 3) differences of effective population size although at 
p = 0.05. Across sites except Baguio and CDO cities: 1) FIS 
varied seasonally as influenced by relative humidity (RH), and 
2) the number of non-neutral loci varied as influenced by RH 
and rainfall indicating selection. Human-mediated activities 
and not isolation by distance influenced genetic 
differentiations of mosquito populations within (FST = 0.04) the 
major islands and across sites (global FST = 0.16). Gene flow 
(Nm) and potential first generation migrants among 
populations were observed between lowlands and highlands 
within and across major islands. Our results suggest that 
dengue control strategies in the epidemic wet season are to 
be changed into whole year-round approach, and water 
pipelines are to be installed in rural mountains to prevent the 
potential breeding sites of mosquitoes. 

Nonparametric estimation of the causal effect of a 
stochastic threshold-based intervention. 
van der Laan, L., Zhang, W., Gilbert, P. 
08-05-2022 
Biometrics 
https://doi.org/10.1111/biom.13690 

Identifying a biomarker or treatment-dose threshold that 
marks a specified level of risk is an important problem, 
especially in clinical trials. In view of this goal, we consider a 
covariate-adjusted threshold-based interventional estimand, 
which happens to equal the binary treatment-specific mean 
estimand from the causal inference literature obtained by 
dichotomizing the continuous biomarker or treatment as 
above or below a threshold. The unadjusted version of this 
estimand was considered in Donovan et al. (2019). Expanding 
upon Stitelmen et al. (2010), we show that this estimand, 
under conditions, identifies the expected outcome of a 
stochastic intervention that sets the treatment dose of all 
participants above the threshold. We propose a novel 
nonparametric efficient estimator for the covariate-adjusted 
threshold-response function for the case of informative 
outcome missingness, which utilizes machine learning and 
Targeted Minimum-Loss Estimation (TMLE). We prove the 
estimator is efficient and characterize its asymptotic 
distribution and robustness properties. Construction of 
simultaneous 95% confidence bands for the threshold-specific 
estimand across a set of thresholds is discussed. In the 
supplementary information, we discuss how to adjust our 
estimator when the biomarker is missing-at-random, as occurs 
in clinical trials with biased sampling designs, using inverse-
probability-weighting. Efficiency and bias-reduction of the 
proposed estimator are assessed in simulations. The methods 
are employed to estimate neutralizing antibody thresholds for 
virologically confirmed dengue risk in the CYD14 and CYD15 
dengue vaccine trials. This article is protected by copyright. All 
rights reserved. 

Stem-cell-derived trophoblast organoids model 
human placental development and susceptibility to 
emerging pathogens. 
Karvas, R., Khan, S., Verma, S., Yin, Y., Kulkarni, D., Dong, C., 
Park, K., Chew, B., Sane, E., Fischer, L., Kumar, D., Ma, L., Boon, 
A., Dietmann, S., Mysorekar, I., Theunissen, T. 
-- 
Cell Stem Cell 
https://pubmed.ncbi.nlm.nih.gov/35523141 

Trophoblast organoids derived from placental villi provide a 
3D model system of human placental development, but access 
to first-trimester tissues is limited. Here, we report that 
trophoblast stem cells isolated from naive human pluripotent 
stem cells (hPSCs) can efficiently self-organize into 3D stem-
cell-derived trophoblast organoids (SC-TOs) with a villous 
architecture similar to primary trophoblast organoids. Single-
cell transcriptome analysis reveals the presence of distinct 
cytotrophoblast and syncytiotrophoblast clusters and a small 
cluster of extravillous trophoblasts, which closely correspond 
to trophoblast identities in the post-implantation embryo. 
These organoid cultures display clonal X chromosome 
inactivation patterns previously described in the human 
placenta. We further demonstrate that SC-TOs exhibit 
selective vulnerability to emerging pathogens (SARS-CoV-2 
and Zika virus), which correlates with expression levels of their 
respective entry factors. The generation of trophoblast 
organoids from naive hPSCs provides an accessible 3D model 
system of the developing placenta and its susceptibility to 
emerging pathogens. 

Short communication: Feasibility of dengue vaccine 
to infect different human cell lines: An alternative 
potency test using HEK293T cells.        
Faria de Carvalho, R., de Siqueira Penna Quintaes, L., de Cássia 
de Souza Su, T., Mitiko Kobayashi, L., Martins de Almeida 
Nogueira, A. 
06-05-2022 
PLoS One 
https://doi.org/10.1371/journal.pone.0267653 

Dengue is caused by an arbovirus that belongs to the 
Flaviviridae family and there are four distinct, but close 
related, circulating serotypes. Dengue disease is of great 
importance for global public health, with vaccination being its 
main prophylactic measure. However, there is a paucity of 
biological models for evaluating tetravalent dengue vaccines. 
The aim of this study was to evaluate the susceptibility of 
human cell lines HEK293T and THP-1 to a commercial dengue 
vaccine and test the feasibility of this approach in the 
development of a potency assay with human cell lines, as a 
methodological alternative to the golden standard potency 
assay with VERO cells. In this context, we used a batch of the 
commercial vaccine Dengvaxia® (CYD-TDV) for the infection 
tests. We evaluated the presence of the vaccine virus in THP-1 
cells, differentiated into macrophages (dTHP-1), and in 
HEK293T by confocal microscopy, using 4G2 pan-flavivirus 
antibody. Vaccine infectivity and potency were determined by 
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immunocolorimetric assay using monoclonal antibodies 
specific for each serotype. The results indicated that the 
human strain HEK293T was responsive to the tetravalent 
vaccine, as shown by the presence of virus particles in the cell 
cytoplasm in a pattern similar to the one observed with VERO 
cells. Moreover, it was possible to determine the infectivity 
and potency values of each vaccine virus serotype in the 
HEK293T, with serotype 4 prevailing over the others. Thus, the 
human cell line HEK293T provides a potential candidate to be 
used in assays to determine potency and identity of 
tetravalent dengue vaccines. 

Intrinsic features of Zika Virus non-structural 
proteins NS2A and NS4A in the regulation of viral 
replication.        
Yu, Y., Gao, C., Wen, C., Zou, P., Qi, X., Cardona, C., Xing, Z. 
06-05-2022 
PLoS Negl Trop Dis 
https://doi.org/10.1371/journal.pntd.0010366 

Zika virus (ZIKV) is a mosquito-borne flavivirus and can cause 
neurodevelopmental disorders in fetus. As a neurotropic virus, 
ZIKV persistently infects neural tissues during pregnancy but 
the viral pathogenesis remains largely unknown. ZIKV has a 
positive-sense and single-stranded RNA genome, which 
encodes 7 non-structural (NS) proteins, participating in viral 
replication and dysregulation of host immunity. Like those in 
many other viruses, NS proteins are considered to be products 
evolutionarily beneficiary to viruses and some are virulence 
factors. However, we found that some NS proteins encoded 
by ZIKV genome appeared to function against the viral 
replication. In this report we showed that exogenously 
expressed ZIKV NS2A and NS4A inhibited ZIKV infection by 
inhibiting viral RNA replication in microglial cells and 
astrocytes. To understand how viral NS proteins suppressed 
viral replication, we analyzed the transcriptome of the 
microglial cells and astrocytes and found that expression of 
NS4A induced the upregulation of ISGs, including MX1/2, 
OAS1/2/3, IFITM1, IFIT1, IFI6, IFI27, ISG15 or BST2 through 
activating the ISGF3 signaling pathway. Upregulation of these 
ISGs seemed to be related to the inhibition of ZIKV replication, 
since the anti-ZIKV function of NS4A was partially attenuated 
when the cells were treated with Abrocitinib, an inhibitor of 
the ISGF3 signaling pathway, or were knocked down with 
STAT2. Aborting the protein expression of NS4A, but not its 
nucleic acid, eliminated the antiviral activity of NS4A 
effectively. Dynamic expression of viral NS proteins was 
examined in ZIKV-infected microglial cells and astrocytes, 
which showed comparatively NS4A occurred later than other 
NS proteins during the infection. We hypothesize that NS4A 
may possess intrinsic features to serve as a unique type of 
pathogen associated molecular pattern (PAMP), detectable by 
the cells to induce an innate immune response, or function 
with other mechanisms, to restrict the viral replication to a 
certain level as a negative feedback, which may help ZIKV 
maintain its persistent infection in fetal neural tissues. 

The relationship between chikungunya virus and 
the kidneys: A scoping review.        

Revue de littérature 
Costa, D., Gouveia, P., Silva, G., Neves, P., Vajgel, G., 
Cavalcante, M., Oliveira, C., Valente, L., Silveira, V. 
06-05-2022 
Rev Med Virol 
https://doi.org/10.1002/rmv.2357 

Several atypical forms of chikungunya fever (CHIK) have been 
described, including neurological, cardiac and renal 
involvement. These forms may be related to high morbidity 
and mortality rates. This scoping review based on the 
PubMed, Scopus, and WOS databases aims to identify and 
summarise all the available evidence regarding the clinical and 
histopathological presentations and risk factors associated 
with kidney injury related to CHIK, as well as the clinical 
impact. Thus, a total of 54 papers were selected from 1606 
initial references after applying the defined inclusion criteria. 
Data on the association between kidney injury and CHIK are 
scarce, with studies only conducted in the acute phase of the 
disease, lacking further characterisation. Kidney injury 
incidence in hospitalised patients using the Kidney Disease 
Improving Global Outcomes criteria varies from 21% to 45%, 
being higher among patients with atypical and severe 
manifestations. Although acute kidney injury does not seem to 
be related to viraemia, it may be related to higher mortality. 
Few studies have described the renal histopathological 
changes in the acute phase of CHIK, with prevalent findings of 
acute interstitial nephritis with mononuclear infiltrate, 
glomerular congestion and nephrosclerosis. Only one study 
assessed the kidney function of patients in the subacute and 
chronic phases of CHIK. Additionally, individuals with 
comorbidities, including chronic kidney disease, may be 
among those with a greater risk of presenting worse outcomes 
when affected by CHIK. The results described herein may 
contribute to better understand the relationship between the 
kidneys and chikungunya virus. 

Computational design of immunogenic peptide 
constructs comprising multiple HLA restricted 
Dengue virus envelope epitopes. 
Kaushal, N., Jain, S., Baranwal, M. 
06-05-2022 
J Mol Recognit 
https://doi.org/10.1002/jmr.2961 

Dengue virus (DENV) is endemic in 100 countries with ability 
to impact nearly 50% of world population. DENV envelope (E) 
protein is responsible for viral attachment to host cells and 
has been target of various countermeasure development 
efforts. The current study focuses on a consensus 
computational approach to identify cross-reactive, 
immunogenic DENV-2 E peptides displaying promiscuity with a 
wide array of HLA molecules. Four conserved peptides (FP-1, 
FP-2, FP-3 and FP-4) containing multiple CD8+ and CD4+ T cell 
epitopes were identified by employment of various 
immunoinformatics tools. FP-1, FP-2, FP-3 and FP-4 were 
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estimated to bind with 227, 1787, 1008 and 834 HLA alleles 
respectively. RMSD values obtained by Molecular docking 
(CABS-Dock) with 20 HLA alleles (10 each of HLA class I and II) 
resulted into comparable RMSD values of identified epitopes 
with native peptides which represents the natural 
presentation of epitopes to HLA molecules. These peptides 
were also found to be part of previous experimentally 
validated immunogenic peptides. Further, a dengue 
immunogenic peptide construct was generated by linking the 
four peptides, an adjuvant and a 6x histidine tag. The 
construct showed strong binding and stability with Toll-like 
receptor (TLR4). Collectively, these results provide strong 
evidence in the support of the immunogenic potential of the 
dengue immunogenic peptide construct. This article is 
protected by copyright. All rights reserved. 

Zika virus impacts extracellular vesicle 
composition and cellular gene expression in 
macaque early gestation trophoblasts.        
Block, L., Schmidt, J., Keuler, N., McKeon, M., Bowman, B., 
Wiepz, G., Golos, T. 
05-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-11275-9 

Zika virus (ZIKV) infection at the maternal-placental interface is 
associated with adverse pregnancy outcomes including fetal 
demise and pregnancy loss. To determine how infection 
impacts placental trophoblasts, we utilized rhesus macaque 
trophoblast stem cells (TSC) that can be differentiated into 
early gestation syncytiotrophoblasts (ST) and extravillous 
trophoblasts (EVT). TSCs and STs, but not EVTs, were highly 
permissive to productive infection with ZIKV strain DAK AR 
41524. The impact of ZIKV on the cellular transcriptome 
showed that infection of TSCs and STs increased expression of 
immune related genes, including those involved in type I and 
type III interferon responses. ZIKV exposure altered 
extracellular vesicle (EV) mRNA, miRNA and protein cargo, 
including ZIKV proteins, regardless of productive infection. 
These findings suggest that early gestation macaque TSCs and 
STs are permissive to ZIKV infection, and that EV analysis may 
provide a foundation for identifying non-invasive biomarkers 
of placental infection in a highly translational model. 

Urban Scaling of Health Outcomes: a Scoping 
Review.        

Revue de littérature 
McCulley, E., Mullachery, P., Ortigoza, A., Rodríguez, D., Diez 
Roux, A., Bilal, U. 
05-05-2022 
J Urban Health 
https://doi.org/10.1007/s11524-021-00577-4 

Urban scaling is a framework that describes how city-level 
characteristics scale with variations in city size. This scoping 
review mapped the existing evidence on the urban scaling of 
health outcomes to identify gaps and inform future research. 

Using a structured search strategy, we identified and reviewed 
a total of 102 studies, a majority set in high-income countries 
using diverse city definitions. We found several historical 
studies that examined the dynamic relationships between city 
size and mortality occurring during the nineteenth and early 
twentieth centuries. In more recent years, we documented 
heterogeneity in the relation between city size and health. 
Measles and influenza are influenced by city size in 
conjunction with other factors like geographic proximity, while 
STIs, HIV, and dengue tend to occur more frequently in larger 
cities. NCDs showed a heterogeneous pattern that depends on 
the specific outcome and context. Homicides and other crimes 
are more common in larger cities, suicides are more common 
in smaller cities, and traffic-related injuries show a less clear 
pattern that differs by context and type of injury. Future 
research should aim to understand the consequences of urban 
growth on health outcomes in low- and middle-income 
countries, capitalize on longitudinal designs, systematically 
adjust for covariates, and examine the implications of using 
different city definitions. 

Discrimination of secondary hypsarrhythmias to 
Zika virus congenital syndrome and west syndrome 
based on joint moments and entropy 
measurements.        
Rocha, P., Silva, W., da Silva Sousa, P., da Silva, A., Barros, A. 
05-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-11395-2 

Hypsarrhythmia is a specific chaotic morphology, present in 
the interictal period of the electroencephalogram (EEG) signal 
in patients with West Syndrome (WS), a severe form of 
childhood epilepsy and that, recently, was also identified in 
the examinations of patients with Zika Virus Congenital 
Syndrome (ZVCS). This innovative work proposes the 
development of a computational methodology for analysis 
and differentiation, based on the time-frequency domain, 
between the chaotic pattern of WS and ZVCS hypsarrhythmia. 
The EEG signal time-frequency analysis is carried out from the 
Continuous Wavelet Transform (CWT). Four joint moments-
joint mean-[Formula: see text], joint variance-[Formula: see 
text], joint skewness-[Formula: see text], and joint kurtosis-
[Formula: see text]-and four entropy measurements-Shannon, 
Log Energy, Norm, and Sure-are obtained from the CWT to 
compose the representative feature vector of the EEG 
hypsarrhythmic signals under analysis. The performance of 
eight classical types of machine learning algorithms are 
verified in classification using the k-fold cross validation and 
leave-one-patient-out cross validation methods. 
Discrimination results provided 78.08% accuracy, 85.55% 
sensitivity, 73.21% specificity, and AUC = 0.89 for the ANN 
classifier. 

Intra-genomic heterogeneity in CpG dinucleotide 
composition in dengue virus. 
Jaglan, A., Satija, S., Singh, D., Phartyal, R., Verma, M. 



 
Dengue, chikungunya et maladie à virus Zika 

 

Veille scientifique MTN – Semaine 18 (02/05/2022 – 09/05/2022) 7 

02-05-2022 
Acta Trop 
https://pubmed.ncbi.nlm.nih.gov/35513073 

Purpose: Dengue virus is a life-threatening virus and cases of 
dengue infection have been increasing steadily in the past 
decades causing millions of deaths every year. So far, there is 
no vaccine that works effectively on all serotypes. Recently, 
CpG-recoded vaccines have proved to be effective against few 
viruses. Methods: In this study, evaluation and interpretation 
of more than 4547 Dengue virus genome sequences were 
included for analyzing novel CpG dinucleotides rich regions 
which are shared amid all serotypes. Genomic regions of 
DENV were synonymously CpG recoded using in silico 
methods and analyzed for adaptation in both human and 
Aedes spp. hosts based on CAI scores. Results: The analysis 
mirrored that serotypes 1, 3, and 4 shared CpG islands present 
in common regions. DENV-2 CpG islands showed no similarity 
with any of the CpG islands present in other serotypes. While 
DENV-3 sequences were found to possess the maximum 
number of conserved CpG islands stretches; DENV-2 was 
found to possess the lowest number. We found that all 
serotypes (with an exception of serotype 2) have CpG island in 
their 3' UTR. In silico CpG recoding of DENV genomic regions 
resulted in ∼ 3 fold increase of CpG dinucleotide frequency 
and comparative analysis based on CAI scores showed 
decreased adaptive fitness of CpG recoded DENV inside 
human host. Conclusion: These CG-dinucleotide-enriched RNA 
sequences can be targeted by ZAP (zinc-finger antiviral 
protein) which can differentiate between host mRNA and viral 
mRNA. Our in silico findings can further be exploited for CpG-
recoding of DENV genomes which can evoke cellular and 
humoral immune responses by recruiting ZAP-induced RNA 
degradation machinery and hence providing a promising 
approach for vaccine development. 

An Extracorporeal Plasma Filtration Column with 
Specific Binding to Dengue Virions. 
Thonghong, S., Sinananpat, P., Chatsuwan, T., Srisawat, N., 
Insin, N., Salakij, S., Boonyasuppayakorn, S. 
05-05-2022 
Blood Purif 
https://doi.org/10.1159/000524387 

Introduction: Dengue infection is a significant public health 
concern that no specific treatment is available. Extracorporeal 
plasmapheresis or plasma filtration is a treatment option for 
severe cases with complications. However, the commercial 
adsorption devices mainly contained size-exclusive porous 
beads to adsorb the plasma proteins nonselectively. Methods: 
We developed a 1:50 simulated circuit for dengue virus-
specific adsorption using a flavivirus-specific (4G2) antibody 
entrapped into the alginate bead. Results: The reduction ratios 
of the viral titer after 3 h of continuous run were 63.00 ± 
1.21%, and 93.97 ± 1.27% measured by reverse transcription 
qPCR, and plaque titration, respectively. No specific 
adsorption was observed with Enterovirus A71 or Escherichia 
coli bacteria. Conclusion: This study is a proof-of-concept for 

the potential use of a dengue virus-specific adsorption column 
in the 1:50 simulated circuit. The system could be applied to 
various clinical platforms by substituting target-specific 
antibodies. 

Vitamin D-induced LL-37 modulates innate immune 
responses of human primary macrophages during 
DENV-2 infection. 
Castillo, J., Giraldo, D., Smit, J., Rodenhuis-Zybert, I., Urcuqui-
Inchima, S. 
05-05-2022 
Pathog Dis 
https://pubmed.ncbi.nlm.nih.gov/35512569 

Epidemics of dengue, an acute and potentially severe disease 
caused by mosquito-borne dengue virus (DENV), pose a major 
challenge to clinicians and health care services across the 
sub(tropics). Severe disease onset is associated with a 
dysregulated inflammatory response to the virus and there 
are currently no drugs to alleviate disease symptoms. LL-37 is 
a potent antimicrobial peptide with a wide range of 
immunoregulatory properties. In this study, we assessed the 
effect of LL-37 on DENV-2-induced responses in human 
monocyte-derived macrophages (MDMs). We show that 
simultaneous exposure of exogenous LL-37 and DENV-2 
resulted in reduced replication of the virus in MDMs, while the 
addition of LL-37 post-exposure to DENV-2 did not. 
Interestingly, the latter condition reduced the production of 
IL-6 and increased the expression of genes involved in virus 
sensing and antiviral response. Finally, we demonstrate that 
low endogenous levels and limited production of LL-37 in 
MDMs in response to DENV-2 infection can be increased by 
differentiating MDMs in the presence of Vitamin D (VitD3). 
Taken together, this study demonstrates that in addition to its 
antimicrobial properties, LL-37 has immunomodulatory 
properties in the curse of DENV infection and its production 
can be increased by VitD3. 

Individual, household and community drivers of 
dengue virus infection risk in Kamphaeng Phet 
province, Thailand. 
Ribeiro Dos Santos, G., Buddhari, D., Iamsirithaworn, S., 
Khampaen, D., Ponlawat, A., Fansiri, T., Farmer, A., Fernandez, 
S., Thomas, S., Barraquer, I., Srikiatkhachorn, A., Huang, A., 
Cummings, D., Endy, T., Rothman, A., Salje, H., Anderson, K. 
04-05-2022 
J Infect Dis 
https://pubmed.ncbi.nlm.nih.gov/35512137 

Dengue virus (DENV) often circulates endemically. In such 
settings with high levels of transmission, it remains unclear 
whether there are risk factors that alter individual infection 
risk. We tested blood taken from individuals living in 
multigenerational households in Kamphaeng Phet province, 
Thailand for DENV antibodies (N = 2364, mean age 31y). 
Seropositivity ranged from 45.4% among those 1-5y to 99.5% 
for those >30y. Using spatially explicit catalytic models, we 
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estimated 11.8% of the susceptible population gets infected 
annually. We found 37.5% of the variance in seropositivity was 
explained by unmeasured household-level effects with only 
4.2% explained by spatial differences between households. 
The serostatus of individuals from the same household 
remained significantly correlated even when separated by up 
to 15 years in age. These findings show that despite highly 
endemic transmission, persistent differences in infection risk 
exist across households, the reasons for which remain unclear. 

The innate immune response following multivalent 
dengue vaccination and implications for protection 
against dengue challenge.        
Hou, R., Tomalin, L., Silva, J., Kim-Schulze, S., Whitehead, S., 
Fernandez-Sesma, A., Durbin, A., Suárez-Fariñas, M. 
05-05-2022 
JCI Insight 
https://doi.org/10.1172/jci.insight.157811 

Understanding the immune response to dengue virus (DENV) 
is essential for developing a dengue vaccine that is protective 
against all four DENV serotypes. We evaluated the immune 
response post-vaccination (live attenuated tetravalent dengue 
vaccine TV005 or trivalent admixture) and post-challenge with 
DEN2Δ30 (Tonga/74) to better understand the importance of 
homotypic immunity in vaccine protection. Significant 
increases in IP-10 expression were observed following receipt 
of either the trivalent or tetravalent vaccine. After challenge, a 
large increase in IP-10 expression was observed in the placebo 
(FCH = 4.5) and trivalent admixture groups (FCH = 2.3) but not 
in the tetravalent vaccine group (FCH = 1.1). MCP-1, IL-1RA, 
and MIP-1β exhibit a similar pattern as IP-10. These results 
demonstrate protective effects of trivalent and tetravalent 
vaccines against DENV, but suggest a better protective effect 
with the tetravalent vaccine compared to the trivalent 
admixture. We also explored the post-vaccination and post-
challenge immune response differences between black 
participants and white participants. White participants 
respond to vaccine differently from black participants, with 
black participants receiving trivalent and tetravalent vaccines 
respond strongly and white participants only transiently in 
trivalent group. In response to challenge, white participants 
elicit a stronger response than black participants. These 
results may explain why white participants may have a more 
vigorous DENV immune response than black participants 
reported in literature. 

Comparison of Multisystem Inflammatory 
Syndrome (MIS-C) and Dengue in Hospitalized 
Children.        
Randhawa, M., Angurana, S., Nallasamy, K., Kumar, M., 
Ravikumar, N., Awasthi, P., Ghosh, A., Ratho, R., Minz, R., 
Kumar, R., Bansal, A., Jayashree, M. 
05-05-2022 
Indian J Pediatr 
https://doi.org/10.1007/s12098-022-04184-2 

Objective: Multisystem inflammatory syndrome (MIS-C) in 
children is a febrile illness that has overlapping presentation 
with other locally prevalent illnesses. Clinicolaboratory profile 
of children admitted with MIS-C and dengue were compared 
to understand their presentation at the outset. Methods: This 
was a retrospective study of children ≤ 12 y admitted with MIS-
C (WHO definition) or laboratory-confirmed dengue between 
August 2020 and January 2021 at a tertiary center in North 
India. Results: A total of 84 children (MIS-C - 40; dengue - 44) 
were included. The mean (SD) age [83.5 (39) vs. 91.6 (35) mo] 
was comparable. Rash (72.5% vs. 22.7%), conjunctival 
injection (60% vs. 2.3%), oral mucocutaneous changes (27.5% 
vs. 0) and gallop rhythm (15% vs. 0) were seen more 
frequently with MIS-C, while petechiae [29.5% vs. 7.5%], 
myalgia (38.6% vs. 10%), headache (22.7% vs. 2.5%), and 
hepatomegaly (68.2% vs. 27.5%) were more common with 
dengue. Children with MIS-C had significantly higher C-
reactive protein (124 vs. 3.2 mg/L) and interleukin 6 (95.3 vs. 
20.7 ng/mL), while those with dengue had higher hemoglobin 
(12 vs. 10.2 g/dL) lower mean platelet count (26 vs. 
140 × 109/L), and greater elevation in aspartate (607 vs. 
44 IU/L) and alanine (235.5 vs. 56 IU/L) aminotransferases. 
The hospital stay was longer with MIS-C; however, PICU stay 
and mortality were comparable. Conclusion: In hospitalized 
children with acute febrile illness, the presence of 
mucocutaneous features and highly elevated CRP could 
distinguish MIS-C from dengue. The presence of petechiae, 
hepatomegaly, and hemoconcentration may favor a diagnosis 
of dengue. 

Combined study of docking and molecular 
dynamics against DNV-3 SN1 protein by bixinoids. 
da Fonseca, A., Soares, N., Meirú, M., Colares, R., Neto, M., 
Sobrinho, A., Dos Santos, H., Marinho, E. 
05-05-2022 
J Biomol Struct Dyn 
https://doi.org/10.1080/07391102.2022.2070282 
Dengue (DENV), Zica virus (ZIKV), and Chikungunya fever 
(CHIK) are tropical diseases that have caused a lot of problems 
in general worldwide. Transmitted by mosquitoes of the 
species Aedes aegypti and albopictus, they have not been 
completely eradicated in the country, and their proliferation 
has only increased in the Northeast region. Within the 
structure of the virus, it is possible to verify the presence of 
glycoprotein SN1, which is responsible for its replication. If this 
macromolecule is inhibited using a specific or complex linker, 
it can interrupt its replication activity. An alternative to this 
problem has been using structures derived from natural 
products that have pharmacological properties. A dynamic 
and molecular docking combined study used computational 
simulation in the four isomeric forms of bixin against the SN1 
protein. The Z,E-bixin and E,E-bixin isomers, both with affinity 
energy -6.7 and -6.5 Kcal/mol, presented the best results. 
Thus, bixin and its isomers, found in annatto seeds, maybe an 
initial proposal in the search for prototype compounds to 
study to fight this lethal virus in the future.Communicated by 
Ramaswamy H. Sarma. 
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Secondary cross infection with dengue virus 
serotype 2/3 aggravates vascular leakage in 
BALB/c mice. 
Qiu, L., Huang, X., Luo, J., Zhao, Y., Hong, S., Wang, X., Feng, K., 
Pan, Y., Sun, Q. 
05-05-2022 
J Med Virol 
https://doi.org/10.1002/jmv.27826 

Dengue virus (DV) has occasionally emerged at epidemic levels 
in Yunnan, China. Vaccine development is limited by antibody 
dependent enhancement (ADE) and a lack of good animal 
models. Thus study investigated cross infection based on 
maternal immunity in BALB/c mice and assessed the risk of 
cross infection by DV2-D13113 and DV3-YNWS2 epidemic 
virus strains. DV replicated within the organs of the BALB/c 
infant mice, even causing death. Particularly, DV3-infected 
infant mice were at higher risk of severe disease if their 
mothers were infected with DV2. Although BALB/c adults and 
pups survived DV2/DV3 infection and produced anti-DV 
antibodies after 5-8 days, extensive subcutaneous vascular 
leakage was observed after secondary DV infection. Further, 
vascular permeability in the lung and kidney significantly 
increased in offspring born to heterotypic virus-infected 
mothers. Thus, vascular leakage indicates severe DV infection. 
The results indicate that maternal immunity increases the 
severity of subsequent heterotypic infection. Additionally, 
secondary cross infection by D13113 and YNWS2 represents a 
risk of serious disease. This study has implications for studies 
of DV cross infection and vaccine development. This article is 
protected by copyright. All rights reserved. 

Host and viral non-coding RNAs in dengue 
pathogenesis. 

Revue de littérature 
Krishnamoorthy, P., Raj, A., Kumar, P., Das, N., Kumar, H. 
05-05-2022 
Rev Med Virol 
https://doi.org/10.1002/rmv.2360 

Dengue virus (DENV) is a mosquito-borne flavivirus that 
causes frequent outbreaks in tropical countries. Due to the 
four different serotypes and ever-mutating RNA genome, it is 
challenging to develop efficient therapeutics. Early diagnosis is 
crucial to prevent the severe form of dengue, leading to 
mortality. In the past decade, rapid advancement in the high 
throughput sequencing technologies has shed light on the 
crucial regulating role of non-coding RNAs (ncRNAs), also 
known as the "dark matter" of the genome, in various 
pathological processes. In addition to the human host ncRNAs 
like microRNAs and circular RNAs, DENV also produces ncRNAs 
such as subgenomic flaviviral RNAs that can modulate the 
virus life cycle and regulate disease outcomes. This review 
outlines the advances in understanding the interplay between 
the human host and DENV ncRNAs, their regulation of the 
innate immune system of the host, and the prospects of the 
ncRNAs in clinical applications such as dengue diagnosis and 
promising therapeutics. 

[Travel vaccines: what is in the pipeline?] 
Miauton, A., De Vallière, S., Genton, B. 
-- 
Rev Med Suisse 
https://doi.org/10.53738/REVMED.2022.18.780.890 

While no vaccine is on the horizon to prevent traveler's 
diarrhea, progress has been made in the field of malaria and 
dengue fever. In both cases, the objective is not primarily the 
prevention among travelers but rather the reduction of 
morbidity and mortality in populations living in endemic areas. 
The immune mechanisms protecting against parasitosis are 
not well understood, which further complicates vaccine 
development. The fact that veterinary vaccines against the 
parasites causing cysticercosis and echinococcosis are 
available for animals, justifies a certain optimism that vaccines 
against parasitosis will also be available for humans in the 
future. We report on recent developments in dengue, malaria, 
schistosomiasis, and hookworm vaccines. 

Oroxylin A shows limited antiviral activity towards 
dengue virus.        
Ratanakomol, T., Roytrakul, S., Wikan, N., Smith, D. 
04-05-2022 
BMC Res Notes 
https://doi.org/10.1186/s13104-022-06040-0 

Objective: The mosquito transmitted dengue virus (DENV) the 
causative agent of dengue fever (DF) remains a significant 
public health burden in many countries. Thailand, along with 
many countries in Asia and elsewhere, has a long history of 
using traditional medicines to combat febrile diseases such as 
DF. Screening bioactive compounds from traditional medicines 
reported to have antipyretic or anti-inflammatory activity may 
lead to the development of potent antivirals. In this study 
oroxylin A (OA), a flavonoid derivative found in Oroxylum 
indicum (commonly called the Indian trumpet flower or tree 
of Damocles), was screened for antiviral activity towards 
DENV. Results: Cytotoxicity analysis in BHK-21 cells showed a 
50% cytotoxic concentration (CC50) of 534.17 µM. The 
compound showed no direct virucidal activity towards DENV, 
and pre-treatment of cells had no effect on virus production. 
A deficit was seen in virus production when cells were post-
infection treated with oroxylin A. Under conditions of post-
infection treatment, the EC50 value was 201.1 µM, giving a 
selectivity index (SI) value of 2.66. Accumulation of DENV E 
protein inside the cell was seen under conditions of post-
infection treatment, suggesting that oroxylin A may exert 
some effects at the virus assembly/egress stages of the 
replication cycle. 

Analysis of the number of deaths in Brazil between 
2003 and 2020 and possible inferences about the 
COVID-19 pandemic and history of other diseases.        
Sosman, L., Papa, A. 
02-05-2022 
An Acad Bras Cienc 
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The historical number of yearly deaths in Brazil has a growing 
tendency since always. In recent years were observed 
increases in this number beyond the tendency, probably 
associated to epidemics. In this work it was implemented an 
analysis on public data, using the total number of deaths from 
violence, respiratory diseases, and deaths in hospitals. The 
historical series of deaths in Brazil from 2003 to 2019 was 
used to estimate the number of deaths in 2020 by a statistical 
projection, and this estimate value was compared with the 
number of deaths recorded as "Deaths with suspicion or 
confirmation of COVID-19". It was verified that deaths 
attributed to COVID-19 far exceed the statistical projections 
but this result was interpreted together with the numbers of 
deaths by respiratory diseases. Increasing of deaths between 
2019 and 2020 can be partially explained by a lowering in the 
deaths of violence in 2019. In this paper it was verified that 
despite de pandemic the difference between number of 
deaths between 2020 and 2019 remained in the same order 
of magnitude as the difference in the past, in periods which 
can be associated to other infectious diseases as H1N1 and 
dengue, for example. 

Combining rapid diagnostic tests to estimate 
primary and post-primary dengue immune status at 
the point of care.        
Biggs, J., Sy, A., Ashall, J., Santoso, M., Brady, O., Reyes, M., 
Quinones, M., Jones-Warner, W., Tandoc, A., Sucaldito, N., Mai, 
H., Lien, L., Thai, H., Nguyen, H., Anh, D., Iwasaki, C., Kitamura, 
N., Van Loock, M., Herrera-Taracena, G., Menten, J., Rasschaert, 
F., Van Wesenbeeck, L., Masyeni, S., Haryanto, S., Yohan, B., 
Cutiongco-de la Paz, E., Yoshida, L., Hue, S., Rosario Z Capeding, 
M., Padilla, C., Sasmono, R., Hafalla, J., Hibberd, M. 
04-05-2022 
PLoS Negl Trop Dis 
https://doi.org/10.1371/journal.pntd.0010365 

Background: Characterising dengue virus (DENV) infection 
history at the point of care is challenging as it relies on 
intensive laboratory techniques. We investigated how 
combining different rapid diagnostic tests (RDTs) can be used 
to accurately determine the primary and post-primary DENV 
immune status of reporting patients during diagnosis. 
Methods and findings: Serum from cross-sectional surveys of 
acute suspected dengue patients in Indonesia (N:200) and 
Vietnam (N: 1,217) were assayed using dengue laboratory 
assays and RDTs. Using logistic regression modelling, we 
determined the probability of being DENV NS1, IgM and IgG 
RDT positive according to corresponding laboratory viremia, 
IgM and IgG ELISA metrics. Laboratory test thresholds for RDT 
positivity/negativity were calculated using Youden's J index 
and were utilized to estimate the RDT outcomes in patients 
from the Philippines, where only data for viremia, IgM and IgG 
were available (N:28,326). Lastly, the probabilities of being 
primary or post-primary according to every outcome using all 
RDTs, by day of fever, were calculated. Combining NS1, IgM 
and IgG RDTs captured 94.6% (52/55) and 95.4% (104/109) of 
laboratory-confirmed primary and post-primary DENV cases, 

respectively, during the first 5 days of fever. Laboratory test 
predicted, and actual, RDT outcomes had high agreement 
(79.5% (159/200)). Among patients from the Philippines, 
different combinations of estimated RDT outcomes were 
indicative of post-primary and primary immune status. Overall, 
IgG RDT positive results were confirmatory of post-primary 
infections. In contrast, IgG RDT negative results were 
suggestive of both primary and post-primary infections on 
days 1-2 of fever, yet were confirmatory of primary infections 
on days 3-5 of fever. Conclusion: We demonstrate how the 
primary and post-primary DENV immune status of reporting 
patients can be estimated at the point of care by combining 
NS1, IgM and IgG RDTs and considering the days since 
symptoms onset. This framework has the potential to 
strengthen surveillance operations and dengue prognosis, 
particularly in low resource settings. 

Simple clinical and laboratory predictors to 
improve empirical treatment strategies in areas of 
high scrub typhus and dengue endemicity, central 
Vietnam.        
Tran, H., Schindler, C., Pham, T., Vien, M., Do, H., Ngo, Q., 
Nguyen, T., Hoang, H., Vu, L., Schelling, E., Paris, D. 
04-05-2022 
PLoS Negl Trop Dis 
https://doi.org/10.1371/journal.pntd.0010281 

Background: Dengue fever is highly endemic in Vietnam, but 
scrub typhus-although recognized as an endemic disease-
remains underappreciated. These diseases together are likely 
to account for more than half of the acute undifferentiated 
fever burden in Vietnam. Scrub typhus (ST) is a bacterial 
disease requiring antimicrobial treatment, while dengue fever 
(DF) is of viral etiology and does not. The access to adequate 
diagnostics and the current understanding of empirical 
treatment strategies for both illnesses remain limited. In this 
study we aimed to contribute to the clinical decision process 
in the management of these two important etiologies of 
febrile illness in Vietnam. Methods: Using retrospective data 
from 221 PCR-confirmed scrub typhus cases and 387 NS1 
protein positive dengue fever patients admitted to five 
hospitals in Khanh Hoa province (central Vietnam), we defined 
predictive characteristics for both diseases that support 
simple clinical decision making with potential to inform 
decision algorithms in future. We developed models to 
discriminate scrub typhus from dengue fever using 
multivariable logistic regression (M-LR) and classification and 
regression trees (CART). Regression trees were developed for 
the entire data set initially and pruned, based on cross-
validation. Regression models were developed in a training 
data set involving 60% of the total sample and validated in the 
complementary subsample. Probability cut points for the 
distinction between scrub typhus and dengue fever were 
chosen to maximise the sum of sensitivity and specificity. 
Results: Using M-LR, following seven predictors were 
identified, that reliably differentiate ST from DF; eschar, 
regional lymphadenopathy, an occupation in nature, increased 
days of fever on admission, increased neutrophil count, 
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decreased ratio of neutrophils/lymphocytes, and age over 40. 
Sensitivity and specificity of predictions based on these seven 
factors reached 93.7% and 99.5%, respectively. When 
excluding the "eschar" variable, the values dropped to 76.3% 
and 92.3%, respectively. The CART model generated one 
further variable; increased days of fever on admission, when 
eschar was included, the sensitivity and specificity was 95% 
and 96.9%, respectively. The model without eschar involved 
the following six variables; regional lymphadenopathy, 
increased days of fever on admission, increased neutrophil 
count, increased lymphocyte count, platelet count ≥ 47 G/L 
and age over 28 years as predictors of ST and provided a 
sensitivity of 77.4% and a specificity of 90.7%. Conclusions: 
The generated algorithms contribute to differentiating scrub 
typhus from dengue fever using basic clinical and laboratory 
parameters, supporting clinical decision making in areas 
where dengue and scrub typhus are co-endemic in Vietnam. 

Possible Routes for Zika Virus Vertical 
Transmission in Human Placenta: A Comprehensive 
Review. 
Villalobos-Sánchez, E., Burciaga-Flores, M., Zapata-Cuellar, L., 
Camacho-Villegas, T., Elizondo-Quiroga, D. 
03-05-2022 
Viral Immunol 
https://doi.org/10.1089/vim.2021.0199 

Zika virus (ZIKV) infections have gained notoriety due to 
congenital abnormalities. Pregnant women have a greater risk 
of ZIKV infection and consequent transmission to their 
progeny due to the immunological changes associated with 
pregnancy. ZIKV has been detected in amniotic fluid, as well as 
in fetal and neonatal tissues of infected pregnant women. 
However, the mechanism by which ZIKV reaches the fetus is 
not well understood. The four dengue virus serotypes have 
been the most widely used flaviviruses to elucidate the host-
cell entry pathways. Nevertheless, it is of increasing interest to 
understand the specific interaction between ZIKV and the host 
cell, especially in the gestation period. Herein, the authors 
describe the mechanisms of prenatal vertical infection of ZIKV 
based on results from in vitro, in vivo, and ex vivo studies, 
including murine models and nonhuman primates. It also 
includes up-to-date knowledge from ex vivo and natural 
infections in pregnant women explaining the vertical 
transmission along four tracks: transplacental, paracellular, 
transcytosis mediated by extracellular vesicles, and 
paraplacental route and the antibody-dependent 
enhancement process. A global understanding of the diverse 
pathways used by ZIKV to cross the placental barrier and 
access the fetus, along with a better comprehension of the 
pathogenesis of ZIKV in pregnant females, may constitute a 
fundamental role in the design of antiviral drugs to reduce 
congenital disabilities associated with ZIKV. 

A cross-sectional survey to evaluate prescribers' 
knowledge and understanding of safety messages 
following Dengvaxia® product information update. 

Almas, M., Toussi, M., Valero, E., Moureau, A., Marcelon, L. 
03-05-2022 
Pharmacoepidemiol Drug Saf 
https://doi.org/10.1002/pds.5447 

Purpose: We evaluated the effectiveness of additional risk 
minimisation measures (aRMMs; i.e. educational materials) 
distributed to prescribers to ensure that only individuals with 
evidence of prior dengue infection (PDI, i.e. dengue 
seropositive) would be vaccinated with the tetravalent dengue 
vaccine (CYD-TDV; Dengvaxia®). Methods: A survey was 
conducted in 2020 among 300 CYD-TDV prescribers in Brazil 
and Thailand to ascertain three success criteria: prescribers' 
awareness of the materials (receiving and reading them); 
knowledge of the key messages; and whether their self-
reported behaviour regarding practice-related scenarios was 
aligned with the updated guidance. Results: The aRMMs were 
not generally effective as <80% of prescribers in both 
countries met two of the three predefined success criteria. In 
Brazil, 98.7% were aware of the aRMM whereas in Thailand 
this criterion was fulfilled by 74%. Almost all prescribers knew 
that CYD-TDV was recommended only in those with PDI 
(98.7% and 96.7% in Brazil and Thailand, respectively). In 
Brazil, where vaccination was restricted to those with a 
documented history of PDI, 11.3% considered that 
confirmation should be done through a blood test. More than 
75% in both countries considered additional signs of dengue, 
as early warning signs, and not only those regarded as such by 
the 2009 WHO guideline. Conclusions: The results do not 
support that the aRMMs were effective as the predefined 
success criteria was not met. The use of reliable rapid 
diagnosis tests together with the revised prescribing 
information and educational materials will facilitate the 
implementation and compliance with pre-vaccination 
screening for vaccine eligibility. 

Spatial heterogeneity of knockdown resistance 
mutations in the dengue vector Aedes albopictus in 
Guangzhou, China.        
Zheng, X., Zheng, Z., Wu, S., Wei, Y., Luo, L., Zhong, D., Zhou, G. 
03-05-2022 
Parasit Vectors 
https://doi.org/10.1186/s13071-022-05241-7 

Background: The city of Guangzhou has been the epicenter of 
dengue fever in China since the 1990s, with Aedes albopictus 
being the primary vector. The main method used to control 
vectors and prevent dengue fever has been the application of 
chemical insecticides; however, this control strategy has 
resulted in the development of resistance to these insecticides 
in mosquitoes. Here we report our investigation of the 
patterns of knockdown resistance (kdr) mutations in 15 field 
populations of Ae. albopictus collected from 11 districts in 
Guangzhou. Results: Four mutant alleles (V1016G, F1534S, 
F1534C, F1534L) were detected in domain II and III of the 
voltage-gated sodium channel (VGSC) gene. Various allele 
frequencies of kdr mutations were observed (3.1-25.9% for 
V1016G, 22.6-85.5% for F1534S, 0-29.0% for F1534L, 0.6-
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54.2% for F1534C). Seven kdr haplotypes (VF, VS, VL, VC, GF, 
GC, GS) were identified; the highest frequency of haplotypes 
was found for the single mutant haplotype VS (50.8%), 
followed by the wild-type VF haplotype (21.7%) and the single 
mutant haplotype VC (11.9%). Of the three double mutant 
haplotypes, GF was the most frequent (8.8%), followed by GC 
(1.2%) and GS (0.8%). Aedes albopictus showed spatial 
heterogeneity in deltamethrin resistance in populations 
collected in Guangzhou. We also observed significant 
differences in haplotype frequency. The frequency of the VC 
haplotype was significantly higher in high-risk dengue areas 
than in low-risk ones. Conclusions: The kdr allele V1016G was 
discovered for the first time in Guangzhou. Genetic isolation in 
mosquito populations and long-term insecticide selection 
seem to be responsible for the persistent, patchy distribution 
of kdr mutant alleles. The small-scale spatial heterogeneity in 
the distribution and frequency of kdr mutations may have 
important implications for vector control operations and 
insecticide resistance management strategies. 

Dengue prevention and control strategies for 
overseas immigration in Kaohsiung City.        
Lin, C., Lo, S., Pan, C., Chang, K. 
03-05-2022 
Kaohsiung J Med Sci 
https://doi.org/10.1002/kjm2.12553 
 

Portable sample processing for molecular assays: 
application to Zika virus diagnostics. 
Narahari, T., Dahmer, J., Sklavounos, A., Kim, T., Satkauskas, M., 
Clotea, I., Ho, M., Lamanna, J., Dixon, C., Rackus, D., Silva, S., 
Pena, L., Pardee, K., Wheeler, A. 
03-05-2022 
Lab Chip 
https://doi.org/10.1039/d1lc01068a 

This paper introduces a digital microfluidic (DMF) platform for 
portable, automated, and integrated Zika viral RNA extraction 
and amplification. The platform features reconfigurable DMF 
cartridges offering a closed, humidified environment for 
sample processing at elevated temperatures, as well as 
programmable control instrumentation with a novel thermal 
cycling unit regulated using a proportional integral derivative 
(PID) feedback loop. The system operates on 12 V DC power, 
which can be supplied by rechargeable battery packs for 
remote testing. The DMF system was optimized for an RNA 
processing pipeline consisting of the following steps: 1) 
magnetic-bead based RNA extraction from lysed plasma 
samples, 2) RNA clean-up, and 3) integrated, isothermal 
amplification of Zika RNA. The DMF pipeline was coupled to a 
paper-based, colorimetric cell-free protein expression assay 
for amplified Zika RNA mediated by toehold switch-based 
sensors. Blinded laboratory evaluation of Zika RNA spiked in 
human plasma yielded a sensitivity and specificity of 100% and 
75% respectively. The platform was then transported to 
Recife, Brazil for evaluation with infectious Zika viruses, which 
were detected at the 100 PFU mL-1 level from a 5 μL sample 

(equivalent to an RT-qPCR cycle threshold value of 32.0), 
demonstrating its potential as a sample processing platform 
for miniaturized diagnostic testing. 

Viperin triggers ribosome collision-dependent 
translation inhibition to restrict viral replication. 
Hsu, J., Laurent-Rolle, M., Pawlak, J., Xia, H., Kunte, A., Hee, J., 
Lim, J., Harris, L., Wood, J., Evans, G., Shi, P., Grove, T., Almo, S., 
Cresswell, P. 
21-03-2022 
Mol Cell 
https://pubmed.ncbi.nlm.nih.gov/35316659 

Innate immune responses induce hundreds of interferon-
stimulated genes (ISGs). Viperin, a member of the radical S-
adenosyl methionine (SAM) superfamily of enzymes, is the 
product of one such ISG that restricts the replication of a 
broad spectrum of viruses. Here, we report a previously 
unknown antiviral mechanism in which viperin activates a 
ribosome collision-dependent pathway that inhibits both 
cellular and viral RNA translation. We found that the radical 
SAM activity of viperin is required for translation inhibition 
and that this is mediated by viperin's enzymatic product, 3'-
deoxy-3',4'-didehydro-CTP (ddhCTP). Viperin triggers ribosome 
collisions and activates the MAPKKK ZAK pathway that in turn 
activates the GCN2 arm of the integrated stress response 
pathway to inhibit translation. The study illustrates the 
importance of translational repression in the antiviral 
response and identifies viperin as a translation regulator in 
innate immunity. 

Transfusion-Transmitted Infections: Lessons From 
Dengue in Taiwan. 
Yan, G., Tambyah, P. 
-- 
J Infect Dis 
https://doi.org/10.1093/infdis/jiac015 
 

Dengue Virus Ribonucleic Acid Detection Rates in 
Blood Donors Correlate With Local Infection 
Incidences During a Dengue Outbreak in Taiwan. 
Chen, Y., Lu, C., Tsai, M., Yang, C., Shu, P., Wu, C., Chen, J., 
Hung, C., Wei, S., Hou, S., Chen, P. 
-- 
J Infect Dis 
https://doi.org/10.1093/infdis/jiac014 
Background: Evidence for mitigation of transfusion-
transmitted dengue informed by surveillance data is lacking. In 
this study, we evaluated the risk of positive dengue viral 
(DENV) ribonucleic acid (RNA) from blood transfusions during 
a large outbreak in Taiwan. Methods: Serum collected from 
blood donors living in districts experiencing the dengue 
epidemic were tested for DENV RNA using a qualitative 
transcription-mediated nucleic acid amplification assay (TMA). 
The TMA-reactive specimens were further tested for 
immunoglobulin (Ig)M and IgG antibodies, nonstructural 
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protein 1 (NS1) antigen, and viral RNA by reverse-transcription 
polymerase chain reaction. We estimated DENV RNA 
prevalence and the number of DENV infections among blood 
donors. Results: A total of 4976 specimens were tested for 
DENV RNA, and 21 were TMA-reactive. The detection rate was 
0.84 (95% confidence interval [CI], 0.15-4.73), 3.36 (95% CI, 
1.31-8.60), and 6.19 (95% CI, 3.14-12.17) per 1000 donors in 
districts where the weekly dengue incidence was 5-50, 50-
200, and 200 or more per 100 000 residents, respectively. 
Alanine aminotransferase screening only detected 4.4% of 
TMA-reactive donations. A total of 143 transfusion-
transmitted DENV infections probably occurred during this 
outbreak, accounting for 9.2 in 10 000 dengue infections. 
Conclusions: Approximately 0.5%-1% of blood donations were 
DENV RNA positive in epidemic districts. The correlation of 
DENV RNA rates with dengue incidence may inform the design 
of effective control measures. 

Immune profile and responses of a novel dengue 
DNA vaccine encoding an EDIII-NS1 consensus 
design based on Indo-African sequences.        
Sankaradoss, A., Jagtap, S., Nazir, J., Moula, S., Modak, A., 
Fialho, J., Iyer, M., Shastri, J., Dias, M., Gadepalli, R., Aggarwal, 
A., Vedpathak, M., Agrawal, S., Pandit, A., Nisheetha, A., 
Kumar, A., Bordoloi, M., Shafi, M., Shelar, B., Balachandra, S., 
Damodar, T., Masika, M., Mwaura, P., Anzala, O., Muthumani, 
K., Sowdhamini, R., Medigeshi, G., Roy, R., Pattabiraman, C., 
Krishna, S., Sreekumar, E. 
07-01-2022 
Mol Ther 
https://pubmed.ncbi.nlm.nih.gov/34999210 
The ongoing COVID-19 pandemic highlights the need to tackle 
viral variants, expand the number of antigens, and assess 
diverse delivery systems for vaccines against emerging viruses. 
In the present study, a DNA vaccine candidate was generated 
by combining in tandem envelope protein domain III (EDIII) of 
dengue virus serotypes 1-4 and a dengue virus (DENV)-2 non-
structural protein 1 (NS1) protein-coding region. Each domain 
was designed as a serotype-specific consensus coding 
sequence derived from different genotypes based on the 
whole genome sequencing of clinical isolates in India and 
complemented with data from Africa. This sequence was 
further optimized for protein expression. In silico structural 
analysis of the EDIII consensus sequence revealed that 
epitopes are structurally conserved and immunogenic. The 
vaccination of mice with this construct induced pan-serotype 
neutralizing antibodies and antigen-specific T cell responses. 
Assaying intracellular interferon (IFN)-γ staining, 
immunoglobulin IgG2(a/c)/IgG1 ratios, and immune gene 
profiling suggests a strong Th1-dominant immune response. 
Finally, the passive transfer of immune sera protected AG129 
mice challenged with a virulent, non-mouse-adapted DENV-2 
strain. Our findings collectively suggest an alternative strategy 
for dengue vaccine design by offering a novel vaccine 
candidate with a possible broad-spectrum protection and a 
successful clinical translation either as a stand alone or in a 
mix and match strategy. 

sEVsRVG selectively delivers antiviral siRNA to fetus 
brain, inhibits ZIKV infection and mitigates ZIKV-
induced microcephaly in mouse model. 
Zhang, R., Fu, Y., Cheng, M., Ma, W., Zheng, N., Wang, Y., Wu, Z. 
10-11-2021 
Mol Ther 
https://pubmed.ncbi.nlm.nih.gov/34762817 

Zika virus (ZIKV), a flavivirus associated with neurological 
disorders, constitutes a global health threat. During 
pregnancy, ZIKV traverses the placenta and causes congenital 
disease such as microcephaly and Guillain-Barré syndrome in 
newborns. To develop a specific antiviral therapy against ZIKV-
induced microcephaly that could cross placental and blood-
brain barriers, we designed targeted small extracellular 
vesicles (sEVs) encapsulating antiviral siRNA (small interfering 
RNA) to inhibit ZIKV. The neuro-specific targeting was 
achieved by engineering EVs membrane protein lamp2b fused 
with a neuron-specific rabies virus glycoprotein derived 
peptide (RVG). Intravenous administration of the RVG-
engineered sEVs loaded with siRNA (ZIKV-specific siRNA) 
protected pregnant AG6 mice against vertical transmission of 
ZIKV. Particularly, sEVsRVG-siRNA traversed placental and 
blood-brain barriers and suppressed ZIKV infection in fetal 
brains. Moreover, sEVsRVG-siRNA alleviated the 
neuroinflammation and neurological damage caused by ZIKV 
in the fetal mouse model. In general, we developed a sEVs-
based targeted system of antiviral therapy for brain and fetal 
brain infections. 

The immature platelet fraction, a predictive tool for 
early recovery from dengue-related 
thrombocytopenia: a prospective study. 
Abeysuriya, V., Seneviratne, S., de Mel, P., Clarice, C., de Mel, 
C., Chandrasena, L., Yip, C., Yap, E., de Mel, S. 
-- 
Trans R Soc Trop Med Hyg 
https://doi.org/10.1093/trstmh/trab135 

Background: There is a paucity of predictive factors for early 
recovery from thrombocytopenia related to dengue. The 
immature platelet fraction (IPF%) is reflective of 
megakaryopoiesis and may correlate with recovery from 
dengue-related thrombocytopenia. Our objective was to 
assess the predictive value of IPF% on days 2 and 3 of illness 
for recovery from dengue-related thrombocytopenia. 
Methods: A prospective study was conducted among patients 
with dengue admitted to our institution (Nawaloka Hospital 
PLC) from December 2019 to October 2020. Dengue was 
diagnosed based on positive non-structural antigen 1 or IgM. 
IPF% data were extracted from the Sysmex-XN-1000 
automated hematology analyzer. Clinical data were obtained 
from electronic medical records. Statistical analyses were 
performed using SPSS version 20. Results: We included 240 
patients. An IPF% on day 2 of illness of >7.15% had a 
sensitivity of 80.0% and specificity of 70.4% for prediction of 
platelet recovery (defined as platelet count ≥60×109/L) on day 
7 of illness. An IPF% of >7.25% on day 3 of illness had a 
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sensitivity of 88.9% and specificity of 47.1% for predicting 
platelet recovery >60×109/L on day 8 of illness. The IPF% was 
significantly lower in patients with severe dengue. Platelet 
recovery was observed within 48 h after the peak IPF% was 
reached, regardless of severity. Conclusion: We propose that 
IPF% values on days 2 and 3 of illness are a promising 
predictive tool for early recovery from dengue-related 
thrombocytopenia. 

An economic evaluation of implementing a 
decentralized dengue screening intervention under 
the National Vector Borne Disease Control 
Programme in Tamil Nadu, South India.        
Muniyandi, M., Karikalan, N., Ravi, K., Sengodan, S., Krishnan, 
R., Tyagi, K., Rajsekar, K., Raju, S., Selvavinayagam, T. 
-- 
Int Health 
https://doi.org/10.1093/inthealth/ihab045 

Background: Lack of effective early screening is a major 
obstacle for reducing the fatality rate and disease burden of 
dengue. In light of this, the government of Tamil Nadu has 
adopted a decentralized dengue screening strategy at the 
primary healthcare (PHC) facilities using blood platelet count. 
Our objective was to determine the cost-effectiveness of a 
decentralized screening strategy for dengue at PHC facilities 
compared with the current strategy at the tertiary health 
facility (THC) level. Methods: Decision tree analysis followed a 
hypothetical cohort of 1000 suspected dengue cases entering 
the model. The cost-effectiveness analysis was performed at a 
3% discount rate for the proposed and current strategy. The 
outcomes are expressed in incremental cost-effectiveness 
ratios (ICERs) per quality-adjusted life years gained. One-way 
sensitivity analysis and probabilistic sensitivity analysis were 
done to check the uncertainty in the outcome. Results: The 
proposed strategy was found to be cost-saving and ICER was 
estimated to be -41 197. PSA showed that the proposed 
strategy had a 0.84 probability of being an economically 
dominant strategy. Conclusions: The proposed strategy is cost-
saving, however, it is recommended to consider optimal 
population coverage, costs to economic human resources and 
collateral benefits of equipment. 

Development of a Novel Assay to Assess the Avidity 
of Dengue Virus-Specific Antibodies Elicited in 
Response to a Tetravalent Dengue Vaccine.        
Tsuji, I., Dominguez, D., Egan, M., Dean, H. 
-- 
J Infect Dis 
https://doi.org/10.1093/infdis/jiab064 

Antibody affinity maturation is a critical step in development 
of functional antiviral immunity; however, accurate 
measurement of affinity maturation of polyclonal serum 
antibody responses to particulate antigens such as virions is 
challenging. We describe a novel avidity assay employing 
biolayer interferometry and dengue virus-like particles. After 

validation using anti-dengue monoclonal antibodies, the assay 
was used to assess avidity of antibody responses to a 
tetravalent dengue vaccine candidate (TAK-003) in children, 
adolescents, and adults during two phase 2 clinical trials 
conducted in dengue-endemic regions. Vaccination increased 
avidity index and avidity remained high through 1 year 
postvaccination. Neutralizing antibody titers and avidity index 
did not correlate overall; however, a correlation was observed 
between neutralizing antibody titer and avidity index in those 
subjects with the highest degree of antibody affinity 
maturation. Therefore, vaccination with TAK-003 stimulates 
polyclonal affinity maturation and functional antibody 
responses, including neutralizing antibodies. NCT01511250 
and NCT02302066. 

Independent Evaluation of Two Prototype 
Immunochromatographic Tests for Dengue Fever 
Developed by InBios. 
Chen, H., Maldonado, T., Lee, C., Williams, M., Defang, G., 
Ellison, D., Van De Wyngaerde, M., Rooney, C., Wu, S. 
-- 
Mil Med 
https://doi.org/10.1093/milmed/usaa553 

Introduction: Dengue fever, caused by any of the four dengue 
viruses (DENV1-4), is endemic in more than 100 countries 
around the world. Each year, up to 400 million people get 
infected with dengue virus. It is one of the most important 
arthropod-borne viral diseases. Dengue's global presence 
poses a medical threat to deploying military personnel and 
their dependents. An accurate diagnosis followed by attentive 
supportive care can improve outcomes in patients with severe 
dengue disease. Dengue diagnostic tests based on PCR and 
ELISA platforms have been developed and cleared by the U.S. 
FDA. However, these diagnostic assays are laborious and 
usually require highly trained personnel and specialized 
equipment, which presents a significant challenge when 
conducting operations in austere and resource-constrained 
areas. InBios International, Inc. (Seattle, WA) has developed 
two rapid and instrument-free immunochromatographic test 
prototype devices (multiplex and traditional formats) for 
dengue diagnosis. Materials and methods: To determine the 
performance of the InBios immunochromatographic tests, 183 
clinical samples were tested on both prototype devices. Both 
assays were performed without any instruments and the 
results were read in 20 minutes. Results: The traditional 
format had better overall performance (sensitivity: 97.4%; 
specificity: 90%) than the multiplex format (sensitivity: 86.9%; 
specificity: 63.3%). The traditional format was superior in 
serotype-specific detection with 100% overall sensitivity for 
DENV1, DENV3, and DENV4 and 93.3% sensitivity for DENV2 
compared to the multiplex format (91.7%, 78.3%, 83.3%, and 
96.3% for DENV1, 2, 3, and 4, respectively). The traditional 
format was easier to read than the multiplex format. The 
multiplex format was simpler and faster to set up than the 
traditional format. Conclusions: The InBios traditional format 
had a better overall performance and readability profile than 
the multiplex format, while the multiplex format was easier to 
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set up. Both formats were highly sensitive and specific, were 
easy to perform, and did not require sophisticated equipment. 
They are ideal for use in resource-limited settings where 
dengue is endemic. Based on our overall assessment, the 
traditional format should be considered for further 
development and used in the upcoming multicenter clinical 
trial toward FDA clearance. 

Efficacy of a Dengue Vaccine Candidate (TAK-003) 
in Healthy Children and Adolescents 2 Years after 
Vaccination.        
López-Medina, E., Biswal, S., Saez-Llorens, X., Borja-Tabora, C., 
Bravo, L., Sirivichayakul, C., Vargas, L., Alera, M., Velásquez, H., 
Reynales, H., Rivera, L., Watanaveeradej, V., Rodriguez-
Arenales, E., Yu, D., Espinoza, F., Dietze, R., Fernando, L., 
Wickramasinghe, P., Duarte Moreira, E., Fernando, A., 
Gunasekera, D., Luz, K., da Cunha, R., Tricou, V., Rauscher, M., 
Liu, M., LeFevre, I., Wallace, D., Kosalaraksa, P., Borkowski, A. 
-- 
J Infect Dis 
https://doi.org/10.1093/infdis/jiaa761 

Background: Takeda's dengue vaccine is under evaluation in an 
ongoing phase 3 efficacy study; we present a 2-year update. 
Methods: Children (20 099, 4-16 years old) were randomized 
to receive 2 doses of TAK-003 or placebo 3 months apart and 
are under surveillance to detect dengue by serotype-specific 
RT-PCR. Results: Cumulative efficacy against dengue 
approximately 27 months since first dose was 72.7% (95% 
confidence interval [CI], 67.1%-77.3%), including 67.0% (95% 
CI, 53.6%-76.5%) in dengue-naive and 89.2% (95% CI, 82.4%-
93.3%) against hospitalized dengue. In the second year, 
decline in efficacy was observed (56.2%; 95% CI, 42.3%-66.8%) 
with the largest decline in 4-5 year olds (24.5%; 95% CI, -
34.2% to 57.5%); efficacy was 60.6% (95% CI, 43.8%-72.4%) in 
6-11 year and 71.2% (95% CI, 41.0%-85.9%) in 12-16 year age 
groups. As TAK-003 efficacy varies by serotype, changes in 
serotype dominance partially contributed to efficacy 
differences in year-by-year analysis. No related serious 
adverse events occurred during the second year. Conclusions: 
TAK-003 demonstrated continued benefit independent of 
baseline serostatus in reducing dengue with some decline in 
efficacy during the second year. Three-year data will be 
important to see if efficacy stabilizes or declines further. 
Clinical Trials Registration. NCT02747927. Takeda's tetravalent 
dengue vaccine (TAK-003) continued to demonstrate benefit 
in reducing dengue independent of baseline serostatus up to 2 
years after completing vaccination with some decline in 
efficacy during the second year in 4-16 year olds in dengue-
endemic countries. 

Long-term Safety and Immunogenicity of a 
Tetravalent Dengue Vaccine Candidate in Children 
and Adults: A Randomized, Placebo-Controlled, 
Phase 2 Study.        
Sirivichayakul, C., Barranco-Santana, E., Rivera, I., Kilbury, J., 
Raanan, M., Borkowski, A., Papadimitriou, A., Wallace, D. 

-- 
J Infect Dis 
https://doi.org/10.1093/infdis/jiaa406 

 We report long-term safety and immunogenicity of Takeda's 
tetravalent dengue vaccine candidate (TAK-003) in healthy 
children and adults living in dengue-endemic areas in Puerto 
Rico, Columbia, Singapore, and Thailand. In part 1 of this 
phase 2, randomized, placebo-controlled trial we sequentially 
enrolled 1.5-45 year olds (n = 148) into 4 age-descending 
groups, randomized 2:1 to receive 2 doses of TAK-003 or 
placebo 90 days apart. In part 2, 1-11 year olds (n = 212) were 
enrolled and randomized 3:1 to TAK-003 or placebo groups. 
We assessed neutralizing antibody titers for the 4 dengue 
serotypes (DENV) up to month 36 in part 1, and symptomatic 
dengue and serious adverse events (SAEs) up to month 36 in 
both parts. At month 36, seropositivity rates were 97.3%, 
98.7%, 88.0% and 56.0% for DENV-1, -2, -3 and -4, 
respectively. Seropositivity rates varied significantly for DENV-
4 according to serostatus at baseline (89.5% in seropositives 
versus 21.6% in seronegatives). No vaccine-related SAEs were 
reported. The trial demonstrated persistence of neutralizing 
antibody titers against TAK-003 over 3 years in children and 
adults living in dengue-endemic countries, with limited 
contribution from natural infection. TAK-003 was well 
tolerated. NCT01511250. 
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Role of the glycoprotein thorns in anxious effects of 
rabies virus: Evidence from an animal study. 

Revue de littérature 
Ghassemi, S., Pourbadie, H., Prehaud, C., Lafon, M., Sayyah, M. 
07-05-2022 
Brain Res Bull 
https://pubmed.ncbi.nlm.nih.gov/35537567 

Rabies is a lethal infectious disease caused by rabies virus 
(RABV). Fear and anxiety are the distinguished symptoms in 
rabies patients. Fusion of RABV envelope glycoprotein (RVG) 
to host cell membrane initiates rabies pathogenesis via 
interacting with PDZ domain of signaling proteins. We 
assessed the anxiety-like behaviors, and hypothalamic-
pituitary-adrenal axis (HPA) response to RVG infection. 
Contribution of PDZ binding motif (PBM) of RVG to the 
observed effects was also examined using a mutant form of 
RVG, ΔRVG, with deleted last four amino acids at PBM C-
terminus. Lentiviral vectors containing RVG and/or ΔRVG 
genes were injected into the rat brain areas involved in 
anxiety including hypothalamus, dorsal hippocampus, and 
amygdala. RVG/ΔRVG neural expression was examined by 
fluorescent microscopy. Anxiety-like behaviors were assessed 
by elevated plus maze (EPM) and open field (OF) tasks. HPA 
response was evaluated via measuring corticosterone serum 
level by ELISA technique. RVG/ΔRVG were successfully 
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expressed in neurons of the injected areas. RVG, but not 
ΔRVG, Infection of hypothalamus and amygdala increased the 
time spent in EPM open arms, and OF total distance moved 
and velocity. RVG, but not ΔRVG, infection of hypothalamus 
and dorsal hippocampus increased corticosterone level. The 
anxiety-like behaviors and exploratory/locomotor activities of 
rats with RVG infection in hypothalamus, and amygdala are 
mediated by PBM of RVG. The HPA response to RVG infection 
of hypothalamus and dorsal hippocampus is dependent to 
PBM of RVG. Triggering anxiety-related signaling by PBM of 
RVG seems to be one of the mechanisms involved in anxiety 
behaviors seen in patients with rabies. 

Revealing the Cell Entry Dynamic Mechanism of 
Single Rabies Virus Particle.        
Li, S., Pan, Y., Teng, H., Shan, Y., Yang, G., Wang, H. 
02-05-2022 
Chem Res Chin Univ 
https://doi.org/10.1007/s40242-022-2069-y 

The rabies virus is a neurotropic virus that causes fatal 
diseases in humans and animals. Although studying the 
interactions between a single rabies virus and the cell 
membrane is necessary for understanding the pathogenesis, 
the internalization dynamic mechanism of single rabies virus in 
living cells remains largely elusive. Here, we utilized a novel 
force tracing technique based on atomic force 
microscopy(AFM) to record the process of single viral entry 
into host cell. We revealed that the force of the rabies virus 
internalization distributed at (65±25) pN, and the time was 
identified by two peaks with spacings of (237.2±59.1) and 
(790.3±134.4) ms with the corresponding speed of 0.12 and 
0.04 µm/s, respectively. Our results provide insight into the 
effects of viral shape during the endocytosis process. This 
report will be meaningful for understanding the dynamic 
mechanism of rabies virus early infection. Supplementary 
material is available in the online version of this article at 
10.1007/s40242-022-2069-y. 

Rabies surveillance in the United States during 
2020. 
Ma, X., Bonaparte, S., Toro, M., Orciari, L., Gigante, C., Kirby, J., 
Chipman, R., Fehlner-Gardiner, C., Cedillo, V., Aréchiga-
Ceballos, N., Rao, A., Petersen, B., Wallace, R. 
05-05-2022 
J Am Vet Med Assoc 
https://doi.org/10.2460/javma.22.03.0112 

Objective: To provide epidemiological information on animal 
and human cases of rabies in the US during 2020 and 
summaries of 2020 rabies surveillance for Canada and Mexico. 
Animals: All animals submitted for laboratory diagnosis of 
rabies in the US during 2020. Procedures: State and territorial 
public health departments and USDA Wildlife Services 
provided 2020 rabies surveillance data. Data were analyzed 
temporally and geographically to assess trends in domestic 
and wildlife rabies cases. Results: During 2020, 54 jurisdictions 

submitted 87,895 animal samples for rabies testing, of which 
85,483 (97.3%) had a conclusive (positive or negative) test 
result. Of these, 4,479 (5.2%) tested positive for rabies, 
representing a 4.5% decrease from the 4,690 cases reported 
in 2019. Texas (n = 580 [12.9%]), Pennsylvania (371 [8.3%]), 
Virginia (351 [7.8%]), New York (346 [7.7%]), North Carolina 
(301 [6.7%]), New Jersey (257 [5.7%]), Maryland (256 [5.7%]), 
and California (248 [5.5%]) together accounted for > 60% of all 
animal rabies cases reported in 2020. Of the total reported 
rabid animals, 4,090 (91.3%) involved wildlife, with raccoons 
(n = 1,403 [31.3%]), bats (1,400 [31.3%]), skunks (846 
[18.9%]), and foxes (338 [7.5%]) representing the primary 
hosts confirmed with rabies. Rabid cats (288 [6.4%]), cattle (43 
[1.0%]), and dogs (37 [0.8%]) accounted for 95% of rabies 
cases involving domestic animals in 2020. No human rabies 
cases were reported in 2020. Conclusions and clinical 
relevance: For the first time since 2006, the number of 
samples submitted for rabies testing in the US was < 90,000; 
this is thought to be due to factors related to the COVID-19 
pandemic, as similar decreases in sample submission were 
also reported by Canada and Mexico. 

[Anti-rabies vaccines applied in the Russian 
Federation and perspectives for their 
improvement]. 
Elakov, A. 
05-05-2022 
Vopr Virusol 
https://doi.org/10.36233/0507-4088-102 

Rabies is almost ubiquitous (except in certain areas) and poses 
a significant danger to both animals and humans. Every year 
around 55,000 people die from this disease worldwide. In the 
Russian Federation alone 400,000- 450,000 patients annually 
apply for anti-rabies treatment. In the absolute majority of 
cases human infection is caused by contact with infected 
animals. In RF, a number of cultured inactivated anti-rabies 
vaccines for medical and veterinary purposes have been 
developed, registered and used for specific prevention of 
rabies. These vaccine preparations have shown high 
effectiveness in preventing infection in domestic and farm 
animals. At the same time, the main reservoir of the rabies 
virus (Mononegavirales: Rhabdoviridae: Lyssavirus) (RV) are 
wild carnivores (Mammalia: Carnivora). For the purpose of 
their oral immunization, live virus vaccines from attenuated 
(fixed) strains of RV that are little resistant in the external 
environment are used. In Western Europe and North America 
there is successful experience with recombinant anti-rabies 
vaccine preparations containing a viral glycoprotein gene (G-
protein). Such vaccines are safe for humans and animals. In 
Russia also had been developed a vector anti-rabies vaccine 
based on adenovirus (Adenoviridae), which can be used to 
combat this infection. Currently, in addition to classical rabies, 
diseases caused by new, previously unknown lyssaviruses 
(Lyssavirus) are becoming increasingly important. Bats 
(Mammalia: Microchiroptera) are their vectors. Cases of 
illness and death after contact with these animals have been 
described. In the near future, we should expect the 
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development of new vaccines that will provide protection not 
only against RV, but also against other lyssaviruses. 

Rabies prevention practices and associated factors 
among household heads in Bure Zuria district, 
North West Ethiopia.        
Wolelaw, G., Yalew, W., Azene, A., Wassie, G. 
05-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-10863-z 

Rabies is a zoonotic viral disease that can occur in all warm 
blooded animals including humans. Vaccinating dogs can 
protect people from contracting rabies. Despite the availability 
of effective human and animal rabies vaccines, rabies 
prevention and control efforts are inadequate. The aim of the 
study was to determine the level of rabies prevention 
practices and associated factors among household heads in 
Bure Zuria district, North-west Ethiopia. Community based 
cross-sectional study was conducted at Bure Zuria from June 1 
to 30, 2020. A total of 609 participants were selected using 
simple random sampling technique. Simple and multiple 
binary logistic regressions were applied to identify associated 
factors of rabies prevention practices. Of 609 participants, 413 
(67.8%) were male and 289 (47.5%) were 30-45 years old. The 
level of good prevention practices of rabies at Bure Zuria 
district was 43.3%. Being males (AOR = 2.69 (1.72-4.22)), age 
group 18-29 years (AOR = 2.70 (1.20-6.10)), ever bitten by dog, 
(AOR = 2.40 (1.56-3.68)), got training (AOR = 1.70 (1.08-2.68)), 
had dog (AOR = 2.92 (1.62-5.26)), with good knowledge AOR 
(95% CI) = 3.42 (2.19-5.32), with good attitude AOR (95% 
CI) = 1.78 (1.16-2.73) and have 1001-2000 AOR (95% CI) = 2.29 
(1.39-3.79) and > 2000 AOR (95% CI) = 2.02 (1.28-3.18)) 
monthly income were more likely to have good prevention 
practices of rabies. In this study, we found that the level of 
good prevention practices of rabies was low in Bure Zuria 
district. Therefore; awareness creation trainings and multi-
sectoral collaborations to prevent rabies are needed in the 
district, zone and at large region level. 

The impact of COVID-19 pandemic on rabies post-
exposure prophylaxis services in Asia. 
Gongal, G., Sampath, G., Kishore, J., Bastola, A., Punrin, S., 
Gunesekera, A. 
05-05-2022 
Hum Vaccin Immunother 
https://doi.org/10.1080/21645515.2022.2064174 

Human rabies is a preventable disease through post-exposure 
prophylaxis (PEP) in rabies endemic countries where enzootic 
cycle of dog rabies occurs. The COVID‑ 19 pandemic has 
induced an unprecedented challenge for under-funded and 
already stretched health‑ care systems particularly in low- and 
middle-income countries, which are unfortunately bearing a 
huge burden of human rabies. An analysis of hospital-based 
PEP data in India, Nepal, Sri Lanka, and Thailand, focus group 
discussion and key informant interview have been carried out 

to better understand the impact of Covid-19 pandemic in 
human rabies prophylaxis. It is necessary to better prepare for 
human rabies prophylaxis in future pandemics based on 
lesson learnt from current pandemic. The PEP should be 
categorized as an emergency medical service, and it should be 
part of the hospital medical emergency. Mass dog vaccination 
against rabies should be accelerated to reduce the risk of 
potential bite of roaming dogs and pet dogs in communities. It 
is a wise decision to invest in cost-effective preparedness, i.e., 
mass dog vaccination rather than costly response, i.e., human 
rabies prophylaxis. 

Use of a Modified Preexposure Prophylaxis 
Vaccination Schedule to Prevent Human Rabies: 
Recommendations of the Advisory Committee on 
Immunization Practices - United States, 2022.        
Rao, A., Briggs, D., Moore, S., Whitehill, F., Campos-Outcalt, D., 
Morgan, R., Wallace, R., Romero, J., Bahta, L., Frey, S., Blanton, 
J. 
06-05-2022 
MMWR Morb Mortal Wkly Rep 
https://doi.org/10.15585/mmwr.mm7118a2 

Human rabies is an acute, progressive encephalomyelitis that 
is nearly always fatal once symptoms begin. Several measures 
have been implemented to prevent human rabies in the 
United States, including vaccination of targeted domesticated 
and wild animals, avoidance of behaviors that might 
precipitate an exposure (e.g., provoking high-risk animals), 
awareness of the types of animal contact that require 
postexposure prophylaxis (PEP), and use of proper personal 
protective equipment when handling animals or laboratory 
specimens. PEP is widely available in the United States and 
highly effective if administered after an exposure occurs. A 
small subset of persons has a higher level of risk for being 
exposed to rabies virus than does the general U.S. population; 
these persons are recommended to receive preexposure 
prophylaxis (PrEP), a series of human rabies vaccine doses 
administered before an exposure occurs, in addition to PEP 
after an exposure. PrEP does not eliminate the need for PEP; 
however, it does simplify the rabies PEP schedule (i.e., 
eliminates the need for rabies immunoglobulin and decreases 
the number of vaccine doses required for PEP). As rabies 
epidemiology has evolved and vaccine safety and efficacy have 
improved, Advisory Committee on Immunization Practices 
(ACIP) recommendations to prevent human rabies have 
changed. During September 2019-November 2021, the ACIP 
Rabies Work Group considered updates to the 2008 ACIP 
recommendations by evaluating newly published data, 
reviewing frequently asked questions, and identifying barriers 
to adherence to previous ACIP rabies vaccination 
recommendations. Topics were presented and discussed 
during six ACIP meetings. The following modifications to PrEP 
are summarized in this report: 1) redefined risk categories; 2) 
fewer vaccine doses in the primary vaccination schedule; 3) 
flexible options for ensuring long-term protection, or 
immunogenicity; 4) less frequent or no antibody titer checks 
for some risk groups; 5) a new minimum rabies antibody titer 
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(0.5 international units [IUs]) per mL); and 6) clinical guidance, 
including for ensuring effective vaccination of certain special 
populations. 

An extended amygdala-midbrain circuit controlling 
cocaine withdrawal-induced anxiety and 
reinstatement.        
Tian, G., Hui, M., Macchia, D., Derdeyn, P., Rogers, A., Hubbard, 
E., Liu, C., Vasquez, J., Taniguchi, L., Bartas, K., Carroll, S., Beier, 
K. 
-- 
Cell Rep 
https://pubmed.ncbi.nlm.nih.gov/35508124 

Although midbrain dopamine (DA) circuits are central to 
motivated behaviors, our knowledge of how experience 
modifies these circuits to facilitate subsequent behavioral 
adaptations is limited. Here we demonstrate the selective role 
of a ventral tegmental area DA projection to the amygdala 
(VTADA→amygdala) for cocaine-induced anxiety but not 
cocaine reward or sensitization. Our rabies virus-mediated 
circuit mapping approach reveals a persistent elevation in 
spontaneous and task-related activity of inhibitory GABAergic 
cells from the bed nucleus of the stria terminalis (BNST) and 
downstream VTADA→amygdala cells that can be detected even 
after a single cocaine exposure. Activity in BNSTGABA→midbrain 
cells is related to cocaine-induced anxiety but not reward or 
sensitization, and silencing this projection prevents 
development of anxiety during protracted withdrawal after 
cocaine administration. Finally, we observe that 
VTADA→amygdala cells are strongly activated after a challenge 
exposure to cocaine and that activity in these cells is 
necessary and sufficient for reinstatement of cocaine place 
preference. 

sEVsRVG selectively delivers antiviral siRNA to fetus 
brain, inhibits ZIKV infection and mitigates ZIKV-
induced microcephaly in mouse model. 
Zhang, R., Fu, Y., Cheng, M., Ma, W., Zheng, N., Wang, Y., Wu, Z. 
10-11-2021 
Mol Ther 
https://pubmed.ncbi.nlm.nih.gov/34762817 

Zika virus (ZIKV), a flavivirus associated with neurological 
disorders, constitutes a global health threat. During 
pregnancy, ZIKV traverses the placenta and causes congenital 
disease such as microcephaly and Guillain-Barré syndrome in 
newborns. To develop a specific antiviral therapy against ZIKV-
induced microcephaly that could cross placental and blood-
brain barriers, we designed targeted small extracellular 
vesicles (sEVs) encapsulating antiviral siRNA (small interfering 
RNA) to inhibit ZIKV. The neuro-specific targeting was 
achieved by engineering EVs membrane protein lamp2b fused 
with a neuron-specific rabies virus glycoprotein derived 
peptide (RVG). Intravenous administration of the RVG-
engineered sEVs loaded with siRNA (ZIKV-specific siRNA) 
protected pregnant AG6 mice against vertical transmission of 

ZIKV. Particularly, sEVsRVG-siRNA traversed placental and 
blood-brain barriers and suppressed ZIKV infection in fetal 
brains. Moreover, sEVsRVG-siRNA alleviated the 
neuroinflammation and neurological damage caused by ZIKV 
in the fetal mouse model. In general, we developed a sEVs-
based targeted system of antiviral therapy for brain and fetal 
brain infections. 
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Prevalence of active trachoma and associated 
factors among school age children in Debre Tabor 
Town, Northwest Ethiopia, 2019: a community 
based cross-sectional study.        
Shimelash, A., Alemayehu, M., Dagne, H., Mihiretie, G., Lamore, 
Y., Tegegne, E., Kumlachew, L. 
03-05-2022 
Ital J Pediatr 
https://doi.org/10.1186/s13052-022-01258-x 

Background: Trachoma is an infectious eye disease caused by 
Chlamydial trachomatis. It is a major health problem in poor 
nations, notably in Sub-Saharan Africa. Despite the severity of 
the problem, there was a scarcity of data on trachoma 
prevalence and associated factors among school-aged children 
in Debre Tabor town following SAFE and MDA. Objectives: The 
goal of this study was to determine the prevalence of active 
trachoma and its associated factors among school-aged 
children in Debre Tabor, Northwest Ethiopia, in 2019. 
Methods: A community-based cross-sectional study was used 
among school-aged children. Structured interview 
questionnaires, an observational checklist, and a physical 
examination were used to collect data from study participants 
who were chosen using a systematic random sampling 
procedure. IBM SPSS 20 was used to enter data, which was 
then transferred to IBM SPSS 20 for bivariate and 
multivariable logistic regression analysis. Result: A total of 394 
children aged 5-15 had been screened and took part in the 
study, with 9.9% (95% CI: 6.9, 12.7) testing positive for active 
trachoma. Having an unimproved larine type (AOR = 5.18; 
95%CI: 1.96, 13.69), improper solid waste disposal 
(AOR = 3.026; 95%CI: 1.17, 7.8), family size greater than four 
(AOR = 3.4; 95%CI: 1.22, 9.49), not using soap for face washing 
(AOR = 4.48; 95%CI: 1.46, 13.72) and an unclean face of the 
child during examination (AOR = 23.93; 95%CI: 8.25, 69.38) 
were found to be significant predictors of active trachoma. 
Conclusion: Active trachoma among school-age children was 
high compared to the WHO's definition of trachoma as a 
public health problem. A family size of four, poor solid waste 
management, an unimproved type of latrine, an unclean 
child's face, and not using soap when washing one's face were 
all significant predictors of active trachoma. Promotion of 
behavioral determinants through health education programs 
like keeping facial cleanliness by washing their child's face with 
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soap, managing solid waste properly, and installing improved 
latrines to reduce active trachoma needs to be in place. 

Model-based geostatistics enables more precise 
estimates of neglected tropical-disease prevalence 
in elimination settings: mapping trachoma 
prevalence in Ethiopia.        
Amoah, B., Fronterre, C., Johnson, O., Dejene, M., Seife, F., 
Negussu, N., Bakhtiari, A., Harding-Esch, E., Giorgi, E., Solomon, 
A., Diggle, P. 
-- 
Int J Epidemiol 
https://doi.org/10.1093/ije/dyab227 

Background: As the prevalences of neglected tropical diseases 
reduce to low levels in some countries, policymakers require 
precise disease estimates to decide whether the set public 
health targets have been met. At low prevalence levels, 
traditional statistical methods produce imprecise estimates. 
More modern geospatial statistical methods can deliver the 
required level of precision for accurate decision-making. 
Methods: Using spatially referenced data from 3567 cluster 
locations in Ethiopia in the years 2017, 2018 and 2019, we 
developed a geostatistical model to estimate the prevalence 
of trachomatous trichiasis and to calculate the probability that 
the trachomatous trichiasis component of the elimination of 
trachoma as a public health problem has already been 
achieved for each of 482 evaluation units. We also compared 
the precision of traditional and geostatistical approaches by 
the ratios of the lengths of their 95% predictive intervals. 
Results: The elimination threshold of trachomatous trichiasis 
(prevalence ≤ 0.2% in individuals aged ≥15 years) is met with a 
probability of 0.9 or more in 8 out of the 482 evaluation units 
assessed, and with a probability of ≤0.1 in 469 evaluation 
units. For the remaining five evaluation units, the probability 
of elimination is between 0.45 and 0.65. Prevalence estimates 
were, on average, 10 times more precise than estimates 
obtained using the traditional approach. Conclusions: By 
accounting for and exploiting spatial correlation in the 
prevalence data, we achieved remarkably improved precision 
of prevalence estimates compared with the traditional 
approach. The geostatistical approach also delivers predictions 
for unsampled evaluation units that are geographically close 
to sampled evaluation units. 
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Lepromatous Leprosy with Vitiligo, a Clinical 
Diagnostic Challenge. 
Pawar, H., Sagar, H., Singh, A. 
09-05-2022 
Am J Trop Med Hyg 
https://doi.org/10.4269/ajtmh.22-0201 
 

Identification of shared loci associated with both 
Crohn's disease and leprosy in east Asians. 
Jung, S., Park, D., Lee, H., Kim, Y., Baek, J., Hwang, S., Park, S., 
Yang, S., Ye, B., Han, B., Sun, Y., Liu, H., Zhang, F., Liu, J., Song, 
K. 
05-05-2022 
Hum Mol Genet 
https://pubmed.ncbi.nlm.nih.gov/35512355 

Genome-wide association studies (GWAS) of Crohn's disease 
(CD) in European and leprosy in Chinese population have 
shown that CD and leprosy share genetic risk loci. As these 
shared loci were identified through cross-comparisons across 
different ethnic populations, we hypothesized that meta-
analysis of GWAS on CD and leprosy in East Asian populations 
would increase power to identify additional shared loci. We 
performed a cross-disease meta-analysis of GWAS data from 
CD (1621 cases and 4419 controls) and leprosy (2901 cases 
3801 controls) followed by replication in additional datasets 
comprising 738 CD cases and 488 controls and 842 leprosy 
cases and 925 controls. We identified one novel locus at 
7p22.3, rs77992257 in intron 2 of ADAP1, shared between CD 
and leprosy with genome-wide significance (P = 3.80 × 10-11) 
and confirmed 10 previously established loci in both diseases: 
IL23R, IL18RAP, IL12B, RIPK2, TNFSF15, ZNF365-EGR2, 
CCDC88B, LACC1, IL27, NOD2. Phenotype variance explained 
by the polygenic risk scores derived from Chinese leprosy data 
explained up to 5.28% of variance of Korean CD, supporting 
similar genetic structures between the two diseases. Although 
CD and leprosy shared a substantial number of genetic 
susceptibility loci in East Asians, the majority of shared 
susceptibility loci showed allelic effects in the opposite 
direction. Investigation of the genetic correlation using cross-
trait linkage disequilibrium score regression also showed a 
negative genetic correlation between CD and leprosy (rg 
[SE] = -0.40, [0.13], P = 2.6 × 10-3). These observations implicate 
the possibility that CD might be caused by hyper-sensitive 
reactions toward pathogenic stimuli. 

Global epidemiology of leprosy from 2010 to 2020: 
A systematic review and meta-analysis of the 
proportion of sex, type, grade 2 deformity and age. 
Yang, J., Li, X., Sun, Y., Zhang, L., Jin, G., Li, G., Zhang, S., Hou, K., 
Li, Y. 
04-05-2022 
Pathog Glob Health 
https://doi.org/10.1080/20477724.2022.2057722 
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The objectives of this study were to explore global 
epidemiological characteristics of leprosy, and to provide 
reference for the construction of prevention strategies for 
leprosy. Computer retrieval of the study on the epidemiology 
of leprosy from 2010 to 2020 in Web of Science, PubMed, and 
SCOPUS databases were summarized. The included studies 
were assessed for the quality of the AHRQ; the proportions of 
the study indices were meta-analyzed with Stata 16.0. A 
random effects model was adopted to merge categories, 
including sex, type, grade 2 deformity (G2D) and age group for 
meta-analysis. The subgroup analysis used region as a 
stratification factor to analyze whether there were differences 
in the indicators. The meta-analysis included 30 studies 
totaling 11,353 cases. The global pooled proportion of male to 
female subjects with leprosy was 63% (95% CI 59%, 66%) to 
37% (95% CI 34%, 41%), respectively. The pooled 
multibacillary proportion and paucibacillary proportion were 
69% (95% CI 62%, 76%) and 31% (95% CI 24%, 38%), 
respectively. The pooled grade 2 deformity (G2D) proportion 
was 22% (95% CI 15%, 30%). Among age groups, the pooled 
children proportion was 11% (95% CI 8%, 13%), and the 
pooled adult proportion was 89% (95% CI 87%, 92%). The 
subgroup analysis indicated that epidemiological indicators 
varied from country to country. This study suggested that 
disparities existed between sex, type, grade 2 deformity (G2D) 
and age group characteristics of leprosy from country to 
country. 

Three doses of dapsone causing 
methemoglobinemia in leprosy: A report of two 
cases. 
Sapra, D., Singh, G., Bahuguna, A., Das, P., Gupta, A. 
04-05-2022 
Dermatol Ther 
https://doi.org/10.1111/dth.15551 
 

Detection of Mycobacterium leprae infection in 
family clusters from six leprosy-endemic regions in 
Colombia. 
Serrano-Coll, H., Osorio-Leal, Y., Escobar-Builes, M., Cardona-
Castro, N. 
-- 
Trans R Soc Trop Med Hyg 
https://doi.org/10.1093/trstmh/trab170 

Background: Leprosy is a chronic infectious disease caused by 
Mycobacterium leprae, which continues to be endemic in 
tropical countries, making it necessary to implement 
strategies for its elimination. The objective of the current 
article was to detect M. leprae infection and associated 
factors through serological and epidemiological evaluation in 
family clusters of leprosy patients. Methods: Mycobacterium 
leprae infection was determined in 50 family clusters of 
leprosy patients from the departments of Bolívar, Atlántico, 
Santander, Boyacá, Chocó and Antioquia through the 
detection of antibodies (protein A, IgM, IgG) against anti-

natural octyl disacharide-leprosy IDRI diagnostic (NDO-LID). 
Results: Higher seroconversion and elevated titers of these 
antibodies against NDO-LID were observed in the population 
of Chocó and Atlántico (p<0.05). Additionally, a higher 
frequency of infection was observed in large family groups 
that consumed armadillo meat and belonged to a low 
socioeconomic stratum (p<0.05). Multivariate analysis 
established that the main associated factors for a family 
cluster experiencing this infection were belonging to a 
vulnerable economic stratum and a large family group. 
Conclusions: This study found that the set of social and 
demographic variables (i.e. armadillo consumption, 
geographic area, low socioeconomic status and belonging to a 
large family cluster) are related to the promotion of 
seropositivity in family clusters. 
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Brazilian immunology in Caxambu: beyond 
vaccination, a tribute to the pioneers of basic 
research in Chagas disease. 
Scharfstein, J. 
09-05-2022 
Mem Inst Oswaldo Cruz 
https://pubmed.ncbi.nlm.nih.gov/35544861 
 

A safe, effective, and reliable vaccine against Chagas 
disease should be described! 
Silva, J. 
09-05-2022 
Mem Inst Oswaldo Cruz 
https://pubmed.ncbi.nlm.nih.gov/35544860 
 

Trypanosoma cruzi and Chagas disease: diversity, 
progress and challenges. 
Miles, M. 
06-05-2022 
Mem Inst Oswaldo Cruz 
https://pubmed.ncbi.nlm.nih.gov/35544859 
 

Peeking into the mysterious world of Trypanosoma 
cruzi and Chagas disease. 
Macedo, A., Pena, S. 
06-05-2022 
Mem Inst Oswaldo Cruz 
https://pubmed.ncbi.nlm.nih.gov/35544858 
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Trypanosoma cruzi genetic diversity: impact on 
transmission cycles and Chagas disease. 
Zingales, B., Bartholomeu, D. 
06-05-2022 
Mem Inst Oswaldo Cruz 
https://pubmed.ncbi.nlm.nih.gov/35544857 

Trypanosoma cruzi, the agent of Chagas disease (ChD), 
exhibits remarkable biological and genetic diversity, along with 
eco-epidemiological complexity. In order to facilitate 
communication among researchers aiming at the 
characterisation of biological and epidemiological aspects of T. 
cruzi, parasite isolates and strains were partitioned into seven 
discrete typing units (DTUs), TcI-TcVI and TcBat, identifiable by 
reproducible genotyping protocols. Here we present the 
potential origin of the genetic diversity of T. cruzi and 
summarise knowledge about eco-epidemiological associations 
of DTUs with mammalian reservoirs and vectors. 
Circumstantial evidence of a connection between T. cruzi 
genotype and ChD manifestations is also discussed 
emphasising the role of the host's immune response in clinical 
ChD progression. We describe genomic aspects of DTUs 
focusing on polymorphisms in multigene families encoding 
surface antigens that play essential functions for parasite 
survival both in the insect vector and the mammalian host. 
Such antigens most probably contributed to the parasite 
success in establishing infections in different hosts and 
exploring several niches. Gaps in the current knowledge and 
challenges for future research are pointed out. 

Why do we still have not a vaccine against Chagas 
disease? 
Camargo, E., Gazzinelli, R., Morel, C., Precioso, A. 
09-05-2022 
Mem Inst Oswaldo Cruz 
https://pubmed.ncbi.nlm.nih.gov/35544856 

This review does not intend to convey detailed experimental 
or bibliographic data. Instead, it expresses the informal 
authors' personal views on topics that range from basic 
research on antigens and experimental models for 
Trypanosoma cruzi infection to vaccine prospects and vaccine 
production. The review also includes general aspects of 
Chagas' disease control and international and national policies 
on the subject. The authors contributed equally to the paper. 

Ecomorphological variation of the Triatoma 
guasayana wing shape in semi-arid Chaco region. 
Fiad, F., Cardozo, M., Rodríguez, C., Hernández, M., Crocco, L., 
Gorla, D. 
06-05-2022 
Acta Trop 
https://pubmed.ncbi.nlm.nih.gov/35533712 

Triatoma guasayana (Wygodzinsky & Abalos, 1949) 
(Hemiptera, Reduviidae), considered a secondary vector of 
Chagas disease, invades rural dwellings through flight 
dispersal during the warm season in semi-arid Chaco of 

Argentina. The objective of this study was to define and 
compare morphometrics features in the relative body size and 
wing shape of T. guasayana related to temperature and 
rainfall between spring, summer and end of summer. A total 
of 188 adults were collected in rural communities in the 
northwest of the province of Córdoba (central Argentina). 
Relative body size [body length (mm) / wing length (mm)] and 
11 landmarks on the right wing were recorded. The 
temperature (°C) and precipitation (mm) data were extracted 
from the MODIS sensor and Terra Climate dataset, 
respectively. Correlations between climatic variables and 
morphological variation were analyzed using Partial Least 
Square (PLS). Males at the end of summer were smaller than 
those at spring or summer (F = 4.48; df = 2; p = 0.01), whereas 
females were similar in relative body size at all seasons 
(F = 0.76; df = 2; p = 0.47). The PLS in males showed a 
correlation between wing shape and temperature (r = 0.48; 
p = 0.03) and precipitation (r = 0.50; p = 0.02) while in females 
only the temperature was the correlation significant (r = 0.35; 
p = 0.03). Triatoma guasayana has elongated and thin wings in 
spring that become short and wide at the end of summer. The 
morphotype of early summer could allow sustained long-
duration flights, while the morphotype of end of summer 
would be related to short flights, correlated with the 
dispersive behavior of the species. The results in this study 
suggest that wing morphology of T. guasayana has phenotypic 
plasticity, and that temperature and rainfall could be 
considered modulator factors during the developmental stage. 

Leaving no one behind: targeting mobile and 
migrant populations with health interventions for 
disease elimination-a descriptive systematic 
review.        
Adams, M., Sutherland, E., Eckert, E., Saalim, K., Reithinger, R. 
09-05-2022 
BMC Med 
https://doi.org/10.1186/s12916-022-02365-6 

Background: Mobile and migrant populations (MMPs) pose a 
unique challenge to disease elimination campaigns as they are 
often hard to survey and reach with treatment. While some 
elimination efforts have had success reaching MMPs, other 
campaigns are struggling to do so, which may be affecting 
progress towards disease control and elimination. Therefore, 
this paper reviews the literature on elimination campaigns 
targeting MMPs across a selection of elimination diseases-
neglected tropical diseases, malaria, trypanosomiasis, polio, 
smallpox, and rinderpest. Methods: Through a systematic 
review process following Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines, a 
three-person review team identified papers from databases, 
conference records, and citation searches using 
inclusion/exclusion criteria. Papers were divided into three key 
outcome domains during the synthetization process: (1) MMP 
movement patterns in East Africa including reasons for 
movement and consequences in terms of health outcomes 
and healthcare access; (2) MMP contribution to the 
transmission of disease across all geographies; (3) surveillance 
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methods and treatment interventions used to implement 
programming in MMPs across all geographies. Experts in the 
field also provided supplemental information and gray 
literature to support this review. Results: The review identified 
103 records which were descriptively analyzed using the 
outcome domains. The results indicate that in East Africa, 
there are various motivations for migration from economic 
opportunity to political unrest to natural disasters. Regardless 
of motivation, mobile lifestyles affect health service access 
such that MMPs in East Africa report barriers in accessing 
healthcare and have limited health knowledge. Often lower 
service delivery to these populations has resulted in higher 
disease prevalence. A minority of articles suggest MMPs do 
not pose challenges to reaching disease control and 
elimination thresholds. Finally, the literature highlighted 
surveillance methods (e.g., using satellite imagery or mobile 
phone data to track movement, participatory mapping, 
snowball sampling) and intervention strategies (e.g., 
integration with animal health campaigns, cross-border 
coordination, alternative mass drug administration [MDA] 
methods) to implement health interventions in MMPs. 
Conclusions: Ultimately, the literature reviewed here can 
inform programmatic decisions as the community attempts to 
reach these never treated populations. Systematic review 
registration: The protocol for this manuscript was registered 
with the International Prospective Registry of Systematic 
Reviews (PROSPERO) (No. CRD42021214743). 

IDENTIFICATION OF BLOOD MEAL SOURCES IN 
SPECIES OF GENUS Rhodnius IN FOUR DIFFERENT 
ENVIRONMENTS IN THE BRAZILIAN AMAZON. 
Bilheiro, A., Costa, G., Araújo, M., Ribeiro, W., Medeiros, J., 
Camargo, L. 
04-05-2022 
Acta Trop 
https://pubmed.ncbi.nlm.nih.gov/35525313 

Chagas disease is a zoonotic disease caused by the 
hemoflagellate Trypanosoma cruzi and transmitted primarily 
by triatomine vectors. Triatomines are hematophagous insects 
that feed on a variety of vertebrate hosts. The Chagas disease 
transmission cycle is closely related to the interactions 
between vectors, parasites, and vertebrate hosts. Knowledge 
of triatomine food sources is critical to understanding Chagas 
disease transmission dynamics. The aim of this study was to 
identify blood meal sources used by triatomines from different 
environments in the Brazilian Amazon. A total of 25 captures 
were conducted in four environments. Triatomine specimens 
were captured on palm trees and were identified by 
morphological and morphometric characters. Blood meal 
sources identification was conducted using a traditional PCR 
followed by Sanger sequencing of mtDNA cytb gene. 
Sequencing was successful in 167 specimens and a total of 21 
blood meal sources were identified: two reptilians, six birds, 
and 13 mammals. Among these 21 species, three (Tamandua 
tetradactyla, Didelphis marsupialis and Rattus rattus) are 
considered reservoir of T. cruzi. Knowledge of the relationship 
between triatomines and possible reservoirs can help to 

elucidate the enzootic cycle of T. cruzi in the Amazon region 
and guide control strategies for Chagas disease transmission in 
that region. 

Oligo targeting for profiling drug resistance 
mutations in the parasitic trypanosomatids. 
Altmann, S., Rico, E., Carvalho, S., Ridgway, M., Trenaman, A., 
Donnelly, H., Tinti, M., Wyllie, S., Horn, D. 
07-05-2022 
Nucleic Acids Res 
https://pubmed.ncbi.nlm.nih.gov/35524555 

Trypanosomatids cause the neglected tropical diseases, 
sleeping sickness, Chagas disease and the leishmaniases. 
Studies on these lethal parasites would be further facilitated 
by new and improved genetic technologies. Scalable precision 
editing methods, for example, could be used to improve our 
understanding of potential mutations associated with drug 
resistance, a current priority given that several new anti-
trypanosomal drugs, with known targets, are currently in 
clinical development. We report the development of a simple 
oligo targeting method for rapid and precise editing of priority 
drug targets in otherwise wild type trypanosomatids. In 
Trypanosoma brucei, approx. 50-b single-stranded 
oligodeoxynucleotides were optimal, multiple base edits could 
be incorporated, and editing efficiency was substantially 
increased when mismatch repair was suppressed. Resistance-
associated edits were introduced in T. brucei cyclin dependent 
kinase 12 (CRK12, L482F) or cleavage and polyadenylation 
specificity factor 3 (N232H), in the Trypanosoma cruzi 
proteasome β5 subunit (G208S), or in Leishmania donovani 
CRK12 (G572D). We further implemented oligo targeting for 
site saturation mutagenesis, targeting codon G492 in T. brucei 
CRK12. This approach, combined with amplicon sequencing 
for codon variant scoring, revealed fourteen resistance 
conferring G492 edits encoding six distinct amino acids. The 
outputs confirm on-target drug activity, reveal a variety of 
resistance-associated mutations, and facilitate rapid 
assessment of potential impacts on drug efficacy. 

[Parasite screening for immunosuppressed 
traveler]. 
Carnino, L., Schwob, J., Pfeffer, S., Eperon, G. 
-- 
Rev Med Suisse 
https://doi.org/10.53738/REVMED.2022.18.780.898 

Before starting immunosuppressive therapy, it is important to 
screen for latent tuberculosis and, in case of particular 
exposures (e.g. travel, origin,…), for parasitosis such as 
amoebiasis, echinococcosis, strongyloidiasis and American 
trypanosomiasis. The Division of Tropical and Humanitarian 
Medicine of the Geneva University Hospitals has developed an 
algorithm to identify which screening is recommended 
according to exposure. Analysis of this practice shows that the 
most frequently detected latent disease is tuberculosis, 
followed by strongyloidiasis. For the latter, as the sensitivity of 
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the serological test is reduced due to immunosuppression, the 
algorithm combine antibody testing with parasitological 
(Baermann and culture) and molecular (PCR) stool testing. 

Combined Heart and Kidney Transplantation: 
Initial Clinical Experience.        
Atik, F., Borges, C., Ulhoa, M., Chaves, R., Barzilai, V., Biondi, R., 
Almeida, T., Medeiros, I., Cardoso, H. 
02-05-2022 
Braz J Cardiovasc Surg 
https://doi.org/10.21470/1678-9741-2020-0720 

Introduction: Combined solid organ transplantation is 
infrequently performed in Brazil. The objective of this article is 
to present our initial experience with combined heart and 
kidney transplantation. Methods: From January 2007 to 
December 2019, four patients were submitted to combined 
heart and kidney transplantation. Their mean age was 
55.7±4.4 years, and three (75%) patients were males. All 
patients had Chagas cardiomyopathy, two were hospitalized 
and inotrope dependent, and all patients were on 
preoperative dialysis (median of 12 months prior to 
transplant). Results: All patients survived and were in New 
York Heart Association functional class I at the latest follow-up 
(mean 34.7±17.5 months). Mean retarded kidney graft 
function was 22.9±9.7 days. One patient lost the kidney graft 
two years after the transplant due to Polyomavirus infection. 
Conclusion: Our initial experience of combined heart and 
kidney transplantation was favorable in selected patients with 
advanced heart failure and end-stage kidney disease. It 
requires involvement of a dedicated multispecialty team 
throughout all the diagnostics and treatment steps. 

Transcriptomic profiling of Trypanosoma 
congolense mouthpart parasites from naturally 
infected flies.        
Silva Pereira, S., Mathenge, K., Masiga, D., Jackson, A. 
02-05-2022 
Parasit Vectors 
https://doi.org/10.1186/s13071-022-05258-y 

Background: Animal African trypanosomiasis, or nagana, is a 
veterinary disease caused by African trypanosomes 
transmitted by tsetse flies. In Africa, Trypanosoma congolense 
is one of the most pathogenic and prevalent causes of nagana 
in livestock, resulting in high animal morbidity and mortality 
and extensive production losses. In the tsetse fly, parasites 
colonise the midgut and eventually reach the mouthparts, 
from where they can be transmitted as the fly feeds on 
vertebrate hosts such as cattle. Despite the extreme 
importance of mouthpart-form parasites for disease 
transmission, very few global expression profile studies have 
been conducted in these parasite forms. Methods: Here, we 
collected tsetse flies from the Shimba Hills National Reserve, a 
wildlife area in southeast Kenya, diagnosed T. congolense 
infections, and sequenced the transcriptomes of the T. 
congolense parasites colonising the mouthparts of the flies. 

Results: We found little correlation between mouthpart 
parasites from natural and experimental fly infections. 
Furthermore, we performed differential gene expression 
analysis between mouthpart and bloodstream parasite forms 
and identified several surface-expressed genes and 152 novel 
hypothetical proteins differentially expressed in mouthpart 
parasites. Finally, we profiled variant antigen expression and 
observed that a variant surface glycoprotein (VSG) transcript 
belonging to T. congolense phylotype 8 (i.e. 
TcIL3000.A.H_000381200), previously observed to be 
enriched in metacyclic transcriptomes, was present in all wild-
caught mouthpart samples as well as bloodstream-form 
parasites, suggestive of constitutive expression. Conclusion: 
Our study provides transcriptomes of trypanosome parasites 
from naturally infected tsetse flies and suggests that a 
phylotype 8 VSG gene is constitutively expressed in 
metacyclic- and bloodstream-form parasites at the population 
level. 

Recommendations for Screening and Diagnosis of 
Chagas Disease in the United States.        
Forsyth, C., Manne-Goehler, J., Bern, C., Whitman, J., Hochberg, 
N., Edwards, M., Marcus, R., Beatty, N., Castro-Sesquen, Y., 
Coyle, C., Stigler Granados, P., Hamer, D., Maguire, J., Gilman, 
R., Meymandi, S. 
-- 
J Infect Dis 
https://doi.org/10.1093/infdis/jiab513 

Background: Chagas disease affects an estimated 326 000-
347 000 people in the United States and is severely 
underdiagnosed. Lack of awareness and clarity regarding 
screening and diagnosis is a key barrier. This article provides 
straightforward recommendations, with the goal of simplifying 
identification and testing of people at risk for US healthcare 
providers. Methods: A multidisciplinary working group of 
clinicians and researchers with expertise in Chagas disease 
agreed on 6 main questions, and developed recommendations 
based on the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) methodology, after 
reviewing the relevant literature on Chagas disease in the 
United States. Results: Individuals who were born or resided 
for prolonged time periods in endemic countries of Mexico 
and Central and South America should be tested for 
Trypanosoma cruzi infection, and family members of people 
who test positive should be screened. Women of childbearing 
age with risk factors and infants born to seropositive mothers 
deserve special consideration due to the risk of vertical 
transmission. Diagnostic testing for chronic T. cruzi infection 
should be conducted using 2 distinct assays. Conclusions: 
Increasing provider-directed screening for T. cruzi infection is 
key to addressing this neglected public health challenge in the 
United States. 
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Predominance of Leishmania (Leishmania) 
amazonensis DNA in Lutzomyia longipalpis sand 
flies (Diptera: Psychodidae) from an endemic area 
for leishmaniasis in Northeastern Brazil. 
Carvalho-Silva, R., Ribeiro-da-Silva, R., Cruz, L., Oliveira, M., 
Amoedo, P., Rebêlo, J., Guimarães-E-Silva, A., Pinheiro, V. 
06-05-2022 
Rev Inst Med Trop Sao Paulo 
https://pubmed.ncbi.nlm.nih.gov/35544910 

Leishmaniasis is a serious public health concern in the 
Northeastern region of Brazil, where the sand fly fauna is well 
studied, although few species have been identified as 
competent vectors. The detection of Leishmania spp. parasites 
in wild-caught sand flies could help sanitary authorities draw 
strategies to avoid the transmission of the parasites and, 
therefore, the incidence of leishmaniases. We detected 
Leishmania DNA in wild-caught sand flies and correlated that 
data with aspects of sand fly ecology in the Caxias 
municipality, Maranhao State, Brazil. The sand flies were 
sampled in the peridomicile (open areas in the vicinity of 
human residences) and intradomicile (inside the residences) 
from July/2019 to March/2020. Leishmania DNA was detected 
in females, targeting a fragment of the Internal Transcribed 
Spacer (ITS1) from ribosomal DNA. Among the fourteen 
species of sand flies identified, five (Lutzomyia longipalpis, 
Nyssomyia whitmani, Evandromyia evandroi, Micropygomyia 
trinidadensis, and Micropygomyia quinquefer) harbored DNA 
of Leishmania (Leishmania) amazonensis. The most abundant 
species in rural (Ny. whitmani: 35.2% and Ev. evandroi: 32.4%) 
and urban areas (Lu. longipalpis: 89.8%) are the permissive 
vectors of L. (L.) amazonensis, especially Ny. whitmani, a 
known vector of causative agents of cutaneous leishmaniasis. 
Although Lu. longipalpis is the vector of L. (L.) infantum, which 
was not detected in this study, its permissiveness for the 
transmission of L. (L.) amazonensis has been reported. We 
suspect that visceral leishmaniasis and cutaneous 
leishmaniasis are caused by L. (L.) amazonensis, and the 
transmission may be occurring through Lu. longipalpis, at least 
in the urban area. 

Visceral leishmaniasis in non-endemic rural hilly 
region of Nepal: A case report. 
Belbase, K., Shah, S., Dahal, K., Tiwari, S., Neupane, S. 
05-05-2022 
Clin Case Rep 
https://doi.org/10.1002/ccr3.5817 
Visceral leishmaniasis is the most severe form of 
leishmaniasis, caused by the obligate intracellular protozoan 
parasites Leishmania donovani or L. infantum, transmitted by 
the bite of phlebotomine sand fly. Visceral leishmaniasis is a 
disease of lowlands and uncommon in highlands. We report a 
case of visceral leishmaniasis in 13-year-old female patient 
from a village of Arghakhanchi situated at an altitude of 
1200 m. 

Interferon inducible guanylate binding protein 1 
restricts the growth of Leishmania donovani by 
modulating the level of cytokines/chemokines and 
MAP kinase transcription factors. 
Kumar, R., Kushawaha, P. 
07-05-2022 
Microb Pathog 
https://pubmed.ncbi.nlm.nih.gov/35537595 

Visceral Leishmaniasis (VL) is a zoonotic chronic endemic 
infectious disease caused by Leishmania donovani infection 
and a well-studied model for intracellular parasitism. 
Guanylate binding proteins (GBPs) are induced by interferons 
(IFNs), and play a crucial role in cell autonomous immunity 
and the regulation of inflammation. Guanylate-binding protein 
1 (GBP1) has been shown vital for the host immune response 
against various pathogens. However, the role of GBP1 during 
VL is undefined. In the present study, we have investigated the 
role of GBP1 in Leishmania donovani infection using in vitro 
model. For that, knock down of the Gbp1 gene was carried out 
in both PMA differentiated human monocyte cell line THP-1 
and mouse macrophages RAW264.7 cell line using siRNA 
based RNA interference. Infection of these cell lines revealed a 
high parasite load in knock down cells at 24 and 48h post 
infection as compared to control cells. A significant increase 
was observed in the level of different cytokines (IL-4, IL-10, IL-
12b, IFN-γ, TNF-α) and chemokines (CXCL9, CXCL 10, and CXCL 
11) in GBP1 knock down cell lines after post-infection. In GBP1 
knock down cells the expression level of IFN effector 
molecules (iNOS and PKR) was found to be elevated in THP1 
cells and remained almost unchanged in RAW264.7 cells after 
Leishmania donovani infection as compared to the control 
cells. Moreover, interestingly, the level of MAPK induced, 
ERK1/2, and p38 MAPK transcription factors were 
considerably induced by the parasite in knock down cells as 
compared to control after 24 h post-infection. This study, first 
time reported the involvement of GBP1 in Leishmania 
donovani infection by modulating the level of important 
cytokines, chemokines, IFN effector molecules, and 
transcriptional factors. 

Precision size and refractive index analysis of 
weakly scattering nanoparticles in polydispersions. 
Kashkanova, A., Blessing, M., Gemeinhardt, A., Soulat, D., 
Sandoghdar, V. 
09-05-2022 
Nat Methods 
https://doi.org/10.1038/s41592-022-01460-z 

Characterization of the size and material properties of 
particles in liquid suspensions is in very high demand, for 
example, in the analysis of colloidal samples or of bodily fluids 
such as urine or blood plasma. However, existing methods are 
limited in their ability to decipher the constituents of realistic 
samples. Here we introduce iNTA as a new method that 
combines interferometric detection of scattering with 
nanoparticle tracking analysis to reach unprecedented 
sensitivity and precision in determining the size and refractive 
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index distributions of nanoparticles in suspensions. After 
benchmarking iNTA with samples of colloidal gold, we present 
its remarkable ability to resolve the constituents of various 
multicomponent and polydisperse samples of known origin. 
Furthermore, we showcase the method by elucidating the 
refractive index and size distributions of extracellular vesicles 
from Leishmania parasites and human urine. The current 
performance of iNTA already enables advances in several 
important applications, but we also discuss possible 
improvements. 

Ecological characterization of a cutaneous 
leishmaniasis outbreak through remotely sensed 
land cover changes.        
Andreo, V., Rosa, J., Ramos, K., Salomón, O. 
06-05-2022 
Geospat Health 
https://doi.org/10.4081/gh.2022.1033 

In this work we assessed the environmental factors associated 
with the spatial distribution of a cutaneous leishmaniasis (CL) 
outbreak during 2015-2016 in north-eastern Argentina to 
understand its typical or atypical eco-epidemiological pattern. 
We combined locations of human CL cases with relevant 
predictors derived from analysis of remote sensing imagery in 
the framework of ecological niche modelling and trained 
MaxEnt models with cross-validation for predictors estimated 
at different buffer areas relevant to CL vectors (50 and 250 m 
radii). To account for the timing of biological phenomena, we 
considered environmental changes occurring in two periods, 
2014-2015 and 2015-2016. The remote sensing analysis 
identified land cover changes in the surroundings of CL cases, 
mostly related to new urbanization and flooding. The distance 
to such changes was the most important variable in most 
models. The weighted average map denoted higher suitability 
for CL in the outskirts of the city of Corrientes and in areas 
close to environmental changes. Our results point to a 
scenario consistent with a typical CL outbreak, i.e. changes in 
land use or land cover are the main triggering factor and most 
affected people live or work in border habitats. 

The Pathogenicity and Virulence of Leishmania - 
interplay of virulence factors with host defenses. 

Revue de littérature 
Gupta, A., Das, S., Kamran, M., Ejazi, S., Ali, N. 
09-05-2022 
Virulence 
https://doi.org/10.1080/21505594.2022.2074130 

Leishmaniasis is a group of disease, caused by the intracellular 
protozoan parasite of the genus Leishmania. Infection by 
different species of Leishmania result in various host immune 
responses, which usually lead to parasite clearance but may 
also contribute to pathogenesis, hence, increasing the 
complexity of the disease. Interestingly, the parasite tends to 
reside within the unfriendly environment of the macrophages 
and have evolved various survival strategies to evade or 

modulate host immune defense. This can be attributed to the 
array of virulence factors of the vicious parasite which target 
important host functioning and machineries. This review 
encompasses a holistic overview of leishmanial virulence 
factors, their role in assisting parasite mediated evasion of 
host defense weaponries and modulating epigenetic 
landscapes of host immune regulatory genes. Furthermore, 
the review also discusses the diagnostic potential of various 
leishmanial virulence factors and the advent of 
immunomodulators as futuristic antileishmanial drug therapy. 

Solidagenone in vivo leishmanicidal activity acting 
in tissue repair response, and immunomodulatory 
capacity in Leishmania amazonensis. 
Taciane da Silva Bortoleti, B., Detoni, M., Gonçalves, M., 
Tomiotto-Pellissier, F., Silva, T., Contato, V., Jacob Rodrigues, A., 
Carloto, A., Nascimento de Matos, R., Fattori, V., Arakawa, N., 
Verri, W., Costa, I., Conchon-Costa, I., Miranda-Sapla, M., 
Wowk, P., Pavanelli, W. 
05-05-2022 
Chem Biol Interact 
https://pubmed.ncbi.nlm.nih.gov/35526601 

Leishmaniasis is a group of chronic parasitic diseases in 
humans caused by species of the Leishmania genus. Current 
treatments have high toxicity, cost, duration, limited 
effectiveness, significantly complex administration, and drug-
resistant strains. These factors highlight the importance of 
research into new therapies that use drugs without toxic 
effects. Solidagenone (SOL), the main labdane diterpene 
isolated from the plant Solidago chilensis, has anti-
inflammatory, gastroprotective, antioxidant, tissue repair-
inducing effects, suggesting a role in novel drug development. 
This study investigates in vivo mechanism action of SOL 
treatment in L. amazonensis-infected BALB/c mice. SOL was 
isolated from the roots of S. chilensis, and L. amazonensis-
infected mice were treated daily with SOL (10, 50, 100 mg/kg) 
by gavage for 30 days. Gastric (NAG, MPO), hepatic (AST, ALT), 
systemic (body weight, NO) toxicity, leishmanicidal activity 
(lesion size, parasite burden), cell profile (macrophage, 
neutrophil infiltration), antioxidant (ABTS, NBT, NO), oxidant 
parameters (FRAP, ABTS), Th1, Th2, Th17 cytokines (CBA), 
collagen deposition (picrosirius), arginase, iNOS, NF-kB, and 
NRF2 (immunofluorescence) were evaluated. In vivo results 
showed SOL-treatment did not induce gastric, hepatic, or 
systemic toxicity in L. amazonensis-infected mice. SOL was 
able to reduce the lesion size and parasite load at the site of 
infection, increasing macrophage infiltration and neutrophil 
migration, exerting a balance in antioxidant (increased ABTS, 
NBT reduction, and NO), oxidative (increased FRAP and ABTS), 
and anti-inflammatory responses (reduced TNF-α, IFN-γ and 
increased IL-6, IL-17 production), and inducing arginase, iNOS, 
NF-kB, NRF2 and collagen deposition (type III), favoring wound 
healing and accelerating tissue repair at the site injury. 
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Eugenol derivatives with 1,2,3-triazole moieties: 
Oral treatment of cutaneous leishmaniasis and a 
quantitative structure-activity relationship model 
for their leishmanicidal activity. 
Teixeira, R., Rodrigues Gazolla, P., Borsodi, M., Castro Ferreira, 
M., Andreazza Costa, M., Costa, A., Cabral Abreu Grijó, B., Rossi 
Bergmann, B., Lima, W. 
05-05-2022 
Exp Parasitol 
https://pubmed.ncbi.nlm.nih.gov/35526574 

Leishmaniasis is a group of neglected vector-borne tropical 
diseases caused by protozoan parasites of the genus 
Leishmania that multiply within phagocytic cells and have a 
wide range of clinical manifestations. Cutaneous leishmaniasis 
(CL) is a serious public health that affects more than 98 
countries, putting 350 million people are at risk. There are no 
vaccines that have been proven to prevent CL, and the 
treatment relies on drugs that often have severe side effects, 
justifying the search for new antileishmanial treatments. In 
the present investigation, it is demonstrated that 4-(3-(4-allyl-
2-methoxyphenoxy)propyl)-1-(4-methylbenzyl)-1H-1,2,3-
triazole (7k) presents significant antileishmanial activity (IC50 
of 7.4 μmol L-1 and 1.6 μmol L-1 for promastigote and 
amastigote forms, respectively), low cytotoxicity against 
macrophage cells (IC50 of 211.9 μmol L-1), and a selective index 
of 132.5. Under similar conditions, compound 7k 
outperformed glucantime and pentamidine, two commonly 
used drugs in clinics. In vivo assays on CL-infected female 
BALB/c mice demonstrated that compound 7k had activity 
similar to intralesional glucantime when administered orally, 
with decreased lesion and parasitic load, and a low systemic 
toxic effect. Given the importance of understanding the 
relationship between compound structure and biological 
activity in the research and development of new drugs, the 
development of a quantitative structure-activity relationship 
(QSAR) model for the leishmanicidal activity presented by the 
eugenol derivatives with 1,2,3-triazole functionalities is also 
described herein. This study demonstrates the therapeutic 
potential of orally active eugenol derivatives against CL and 
provides useful insights into the relationship between the 
chemical structures of triazolic eugenol derivatives and their 
biological profile. 

Oligo targeting for profiling drug resistance 
mutations in the parasitic trypanosomatids. 
Altmann, S., Rico, E., Carvalho, S., Ridgway, M., Trenaman, A., 
Donnelly, H., Tinti, M., Wyllie, S., Horn, D. 
07-05-2022 
Nucleic Acids Res 
https://pubmed.ncbi.nlm.nih.gov/35524555 

Trypanosomatids cause the neglected tropical diseases, 
sleeping sickness, Chagas disease and the leishmaniases. 
Studies on these lethal parasites would be further facilitated 
by new and improved genetic technologies. Scalable precision 
editing methods, for example, could be used to improve our 
understanding of potential mutations associated with drug 

resistance, a current priority given that several new anti-
trypanosomal drugs, with known targets, are currently in 
clinical development. We report the development of a simple 
oligo targeting method for rapid and precise editing of priority 
drug targets in otherwise wild type trypanosomatids. In 
Trypanosoma brucei, approx. 50-b single-stranded 
oligodeoxynucleotides were optimal, multiple base edits could 
be incorporated, and editing efficiency was substantially 
increased when mismatch repair was suppressed. Resistance-
associated edits were introduced in T. brucei cyclin dependent 
kinase 12 (CRK12, L482F) or cleavage and polyadenylation 
specificity factor 3 (N232H), in the Trypanosoma cruzi 
proteasome β5 subunit (G208S), or in Leishmania donovani 
CRK12 (G572D). We further implemented oligo targeting for 
site saturation mutagenesis, targeting codon G492 in T. brucei 
CRK12. This approach, combined with amplicon sequencing 
for codon variant scoring, revealed fourteen resistance 
conferring G492 edits encoding six distinct amino acids. The 
outputs confirm on-target drug activity, reveal a variety of 
resistance-associated mutations, and facilitate rapid 
assessment of potential impacts on drug efficacy. 

Preliminary study for the application of Raman 
spectroscopy for the identification of Leishmania 
infected dogs.        
Giuseppe, A., Annastella, F., Giannetto, C., Elisabetta, G., 
Giuseppe, P., Barbara, T., Cicero, L., Cassata, G., Simona, D. 
06-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-11525-w 

Raman spectroscopy is a rapid qualitative and quantitative 
technique that allows the simultaneous determination of 
several components in biological fluids. This methodology 
concerns an alternative technique to distinguish between non-
healthy and healthy subjects. Leishmaniasis is a zoonosis of 
world interest, the most important agent is L. infantum. Dogs 
are the principal reservoirs affected by a broad spectrum of 
clinical features. During a clinical exam, blood samples were 
collected in tubes without anticoagulants, from twenty two 
dogs. One aliquot was used for serological test for 
Leishmaniasis, one aliquot was subjected to the Raman 
spectroscopic analysis. Animals were divided into two groups 
of equal subjects, Leishmania group (LG) constituted by 
infected dogs, and control group (CG) constituted by healthy 
dogs. The acquired spectra were different in the region 1200-
1370 cm-1, in which it is possible to distinguish the amide III 
vibration (~ 1300 cm-1). In LG, an evident shift to the 
shortwave region is observed in spectral frequencies of the 
band centered at ~ 1250 cm-1. Our results distinguished 
between LD group and CG. Further studies are necessary to 
exclude the effect of metabolic modification due to disease on 
the recorded spectra changes and to consolidate the 
achievability of Raman spectroscopy as rapid and less 
expensive diagnosis of Leishmaniasis. 
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Vector-borne pathogens of zoonotic concern in 
hunting dogs of southern Italy. 
Sgroi, G., Buono, F., Iatta, R., Beall, M., Chandrashekar, R., Buch, 
J., Piantedosi, D., Veneziano, V., Otranto, D. 
03-05-2022 
Acta Trop 
https://pubmed.ncbi.nlm.nih.gov/35523272 

Dogs are commonly exposed to vector-borne pathogens 
(VBPs), yet few data are available on hunting dogs, which are 
often at high risk of infection due to their involvement in field 
activities. To investigate the occurrence of VBPs and evaluate 
the relative performance of different diagnostic tools, blood 
and serum samples were collected from hunting dogs 
(n = 1,433) in rural areas of southern Italy. All samples were 
tested by Knott's technique for filarioids, serologically (SNAP® 
4Dx® Plus) for Anaplasma spp., Borrelia burgdorferi sensu lato, 
Dirofilaria immitis and Ehrlichia spp. and molecularly (qPCR) 
for all except B. burgdorferi of the above pathogens plus 
Babesia spp. and Leishmania infantum. Logistic regression was 
run to evaluate the statistical associations between the risk of 
VBP infection and independent variables (such as geographic 
area of provenience, age class and sex) and K-Cohen formula 
for assessing the concordance among diagnostic tests. Overall, 
out of 321 dogs (22.4%) positive to at least one VBP, 28 (1.9%) 
were infected by filarial species at the Knott's technique. In 
particular, Acanthocheilonema reconditum was the most 
prevalent (1.6%), followed by D. immitis (0.2%) and Dirofilaria 
repens (0.1%). One hundred forty (9.8%) and 231 (16.1%) 
dogs scored positive to VBPs by serological and molecular 
methods, respectively. The most prevalent pathogens 
detected were Ehrlichia spp. (7.3%) with SNAP® 4Dx® Plus, 
and A. reconditum (7.7%) by qPCR. Statistics revealed a 
significant association (p < 0.001) between A. reconditum 
infestation and both Ehrlichia spp. seropositivity and 
geographical origin of dogs. An agreement of 99.9%, 94.0% 
and 95.7% for Knott - SNAP® 4Dx® Plus, Knott - qPCR and 
SNAP® 4Dx® Plus - qPCR for D. immitis was found, 
respectively. Data demonstrate a high prevalence of VBPs in 
hunting dogs, indicating that this group of animals is largely 
exposed to several arthropod vector species and suggesting 
the transmission risk of pathogens to humans in rural areas of 
southern Italy. A multi-diagnostic approach and a deeper 
cooperation among healthcare and stakeholders are required 
to prevent VBP infections to animals and humans. 

Evaluation from a B-cell epitope-based chimeric 
protein for the serodiagnosis of tegumentary and 
visceral leishmaniasis. 
Vale, D., Machado, A., Ramos, F., Lage, D., Freitas, C., de 
Oliveira, D., Galvani, N., Luiz, G., Fagundes, M., Fernandes, B., 
Oliveira-da-Silva, J., Ludolf, F., Tavares, G., Guimarães, N., 
Chaves, A., Chávez-Fumagalli, M., Tupinambás, U., Rocha, M., 
Gonçalves, D., Martins, V., Machado-de-Ávila, R., Coelho, E. 
02-05-2022 
Microb Pathog 
https://pubmed.ncbi.nlm.nih.gov/35513293 
The diagnosis of leishmaniasis presents problems due to the 

variable sensitivity and/or specificity of tests. In addition, high 
levels of anti-parasite antibodies can remain after treatment, 
making it difficult to conduct a prognostic follow-up of 
patients. In this context, it is necessary to identify new 
candidates to be examined for the sensitive and specific 
diagnosis of the disease. In the present study, four Leishmania 
proteins, previously shown as antigenic for tegumentary 
leishmaniasis (TL), were evaluated, and their linear specific B-
cell epitopes were predicted and used to generate a new gene 
codifying chimeric protein called ChimB, which was cloned, 
and the recombinant version was expressed, purified, and 
evaluated in ELISA (Enzyme-Linked Immunosorbent Assay) to 
diagnose TL and visceral leishmaniasis (VL). A total of 220 
human serum samples were used, and, when ChimB was used, 
results showed sensitivity, specificity, and positive and 
negative predictive values of 100% for the diagnosis of both 
diseases; however, when using peptides, the sensitivity values 
reached from 28.0% to 57.3% and specificity varied from 
16.3% to 83.7%. A soluble Leishmania extract (SLA) showed 
sensitivity and specificity values of 30.7% and 45.9%, 
respectively. The area under the curve (AUC) value for ChimB 
was 1.0, while for synthetic peptides, this value reached 
between 0.502 and 0.635, whereas for SLA, the value was of 
0.589. Serological assays using sera samples collected before 
and after treatment showed significant reductions in the anti-
ChimB antibody levels after therapy, suggesting a prognostic 
role of this recombinant antigen. In conclusion, preliminary 
data suggest the use from ChimB as a potential candidate for 
the diagnosis and prognosis of leishmaniasis. 

The C5a-C5aR1 complement axis is essential for 
neutrophil recruitment to draining lymph nodes via 
high endothelial venules in cutaneous 
leishmaniasis.        
Prat-Luri, B., Neal, C., Passelli, K., Ganga, E., Amore, J., Firmino-
Cruz, L., Petrova, T., Müller, A., Tacchini-Cottier, F. 
-- 
Cell Rep 
https://pubmed.ncbi.nlm.nih.gov/35508133 

Neutrophils are specialized innate immune cells known for 
their ability to fight pathogens. However, the mechanisms of 
neutrophil trafficking to lymph nodes are not fully clear. Using 
a murine model of dermal infection with Leishmania parasites, 
we observe a transient neutrophil influx in draining lymph 
nodes despite sustained recruitment to the infection site. Cell-
tracking experiments, together with intravital two-photon 
microscopy, indicate that neutrophil recruitment to draining 
lymph nodes occurs minimally through lymphatics from the 
infected dermis, but mostly through blood vessels via high 
endothelial venules. Mechanistically, neutrophils do not 
respond to IL-1β or macrophage-derived molecules. Instead, 
they are guided by the C5a-C5aR1 axis, using L-selectin and 
integrins, to extravasate into the draining lymph node 
parenchyma. We also report that C5, the C5a precursor, is 
locally produced in the draining lymph node by lymphatic 
endothelial cells. Our data establish and detail organ-specific 
mechanisms of neutrophil trafficking. 
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Divergent binding mode for a protozoan BRC repeat 
to RAD51. 
Pantelejevs, T., Hyvonen, M. 
03-05-2022 
Biochem J 
https://pubmed.ncbi.nlm.nih.gov/35502837 

Interaction of BRCA2 through ca. 30 amino acid residue 
motifs, BRC repeats, with  RAD51 is a conserved feature of the 
double-strand DNA break repair by homologous 
recombination in eukaryotes. In humans the binding of the 
eight BRC repeats is defined by two sequence motifs, FxxA and 
LFDE, interacting with distinct sites on RAD51. Little is known 
of the interaction of BRC repeats in other species, especially in 
protozoans, where variable number of BRC repeats are found 
in BRCA2 proteins. Here we have studied in detail the 
interactions of the two BRC repeats in Leishmania infantum 
BRCA2 with RAD51. We show LiBRC1 is a high-affinity repeat 
and determine the crystal structure of its complex with 
LiRAD51. Using truncation mutagenesis of the LiBRC1 repeat, 
we demonstrate that high affinity binding is maintained in the 
absence of an LFDE-like motif and suggest compensatory 
structural features. These observations point towards a 
divergent evolution of BRC repeats, where a common FxxA-
binding ancestor evolved additional contacts for affinity 
maturation and fine-tuning. 

Four new cycloartane-type triterpenoids from the 
leaves of Combretum mellifluum Eichler: 
assessment of their antioxidant and antileishmanial 
activities. 
Santos Silva, J., França Ferreira, É., Maciel Lima, A., de Farias, R., 
Quirino Araújo, B., Quilles Junior, J., Lima Santos, R., de Amorim 
Carvalho, F., Rai, M., Vieira Júnior, G., Chaves, M. 
21-12-2021 
J Toxicol Environ Health A 
https://doi.org/10.1080/15287394.2021.2015030 

The beneficial pharmacological actions including antioxidant 
effects as an antileishmanial, antibacterial, antifungal, 
antidiabetic, anti-inflammatory, antitumor, antiviral, and 
analgesic of compounds isolated from Combretum mellifluum 
Eichler (Combretaceae) are well established. The aim of the 
present study was to determine the phytochemistry as well as 
assess the antioxidant and antileishmanial activities of the 
leaves from Combretum mellifluum Eichler (Combretaceae). 
Analysis of ethanolic extract resulted in isolation and 
identification of two epimeric mixtures of four previously 
unknown cycloartane-type triterpenoids, methyl 
quadrangularate M and methyl 24-epiquadrangularate M, and 
2α,3β,24β-trihydroxy-cycloart-25-ene and 2α, 3β, 24α-
trihydroxy-cycloart-25-ene, and eight known compounds. 
Their structures were using one-dimensional nuclear magnetic 
resonance (1D NMR), 2D NMR and high-resolution 
electrospray ionization mass spectroscopy (HRESIMS) analysis. 
Further, the extract and fractions were tested for antioxidant 
potential. The ethyl acetate and aqueous fractions 
demonstrated the highest antioxidant activity against 2,2-

dipheny-1-picrylhydrazl (DPPH) free radicals, which correlated 
directly with total flavonoid content. All extracts and fractions 
from C. mellifluum Eichler were assessed for antileishmanial 
activity. The supernatant fraction exhibited highest potential, 
inhibiting the growth of Leishmania amazonensis with IC50 
value 31.29 μg/ml. Our findings provide information on the 
chemical composition of C. mellifluum and the potential 
beneficial therapeutic usefulness as an antioxidant agent in 
various diseases. 

Temporal and spatial trends in human visceral 
leishmaniasis in an endemic area in Northeast 
Brazil and their association with social 
vulnerability. 
Andrade, A., Souza, C., Carmo, R. 
-- 
Trans R Soc Trop Med Hyg 
https://doi.org/10.1093/trstmh/trab160 

Background: Visceral leishmaniasis is a neglected tropical 
disease of great importance to public health due to its wide 
distribution and close relationship with social and economic 
conditions. This study aimed to analyse the spatiotemporal 
dynamics of human visceral leishmaniasis (HVL) in an endemic 
state in the Northeast Region of Brazil and its spatial 
correlation with the Social Vulnerability Index (SVI) and the 
Municipal Human Development Index (MHDI). Methods: The 
study included all confirmed cases of HVL in Bahia from 2010 
to 2017. A joinpoint regression model was used for trend 
analysis. Incidence rates were smoothed by a local empirical 
Bayesian model. Global and local Moran indices and space-
time scan statistics were used for identification of spatial 
clusters. Bivariate and multivariate analyses were carried out 
to investigate the relationship between HVL incidence and the 
SVI and MHDI. Results: Cases of HVL demonstrated stationary 
behaviour during the period analysed. A significant association 
was observed between the HVL incidence rate and social 
vulnerability, with high-risk clusters concentrated in the 
central region of the state. Conclusions: HVL has a strong 
correlation with social vulnerability in the state of Bahia. This 
study may provide assistance in planning actions and 
organizing health services to combat HVL. 
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In vitro metabolic stress induced by nitazoxanide 
and flubendazole combination in Taenia crassiceps 
cysticerci. 
Ferreira de Lima, N., de Andrade Picanço, G., Costa, T., Vinaud, 
M. 
04-05-2022 
Exp Parasitol 
https://pubmed.ncbi.nlm.nih.gov/35525309 
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Taenia crassiceps is often used as experimental model for T. 
solium cysticercosis studies. Currently cysticercosis 
antiparasitic treatment is based on albendazole and 
praziquantel which may present side effects and parasitic 
resistance. The search for other antiparasitic drugs is 
necessary. Nitazoxanide (NTZ) and flubendazole (FLB) are 
broad spectrum antiparasitic drugs that present anti-
cysticercosis effect. Metabolic analyses help to determine the 
impact of these drugs on parasites. The aim of this study was 
to determine the impact on the production and excretion of 
organic metabolites in T. crassiceps cysticerci after in vitro 
exposure to NTZ and FLB, isolated or in combination. T. 
crassiceps cysticerci were culture in RPMI medium and 
exposed to 10μg/mL of NTZ, 10μg/mL of FLB or 10μg/mL of 
NTZ +10μg/mL of FLB. 24h after exposure, the parasites were 
chromatographic analyzed to determine the impact of these 
drugs on glycolysis, homolactic fermentation, tricarboxylic acid 
cycle, fatty acids oxidation and proteins catabolism. It was 
possible to determine that the drugs combination induced 
greater metabolic impact on cysticerci in comparison to the 
isolated drugs exposure. The drugs combination induced 
gluconeogenesis, metabolic acidosis, increase in tricarboxylic 
acid cycle and in proteins catabolism. While the NTZ isolated 
exposure induced metabolic acidosis and protein catabolism 
and the FLB isolate exposure induced gluconeogenesis and 
protein catabolism. These results show that the combination 
of drugs with different modes of action increase the 
antiparasitic effect and may be indicated as alternative 
cysticercosis treatments. 

[Travel vaccines: what is in the pipeline?] 
Miauton, A., De Vallière, S., Genton, B. 
-- 
Rev Med Suisse 
https://doi.org/10.53738/REVMED.2022.18.780.890 

While no vaccine is on the horizon to prevent traveler's 
diarrhea, progress has been made in the field of malaria and 
dengue fever. In both cases, the objective is not primarily the 
prevention among travelers but rather the reduction of 
morbidity and mortality in populations living in endemic areas. 
The immune mechanisms protecting against parasitosis are 
not well understood, which further complicates vaccine 
development. The fact that veterinary vaccines against the 
parasites causing cysticercosis and echinococcosis are 
available for animals, justifies a certain optimism that vaccines 
against parasitosis will also be available for humans in the 
future. We report on recent developments in dengue, malaria, 
schistosomiasis, and hookworm vaccines. 

 
 

DRACUNCULOSE 

 

ECHINOCOCCOSE 

Cystic Echinococcosis in Central Iran: G1 and G6 
Genotypes in Patients. 
Kargar, S., Dalimi, A., Eslami, G., Hajimohammadi, B., 
Shirinzadeh, A., Amouei, A., Zare, M., Jafari-Nedooshan, J., 
Heiranizadeh, N., Akhavan Tafti, M., Ahmadian, S., Hosseini, S., 
Askari, V., Sheykhzadegan, M., Ghoshouni, H., Ranjbar, M., 
Boozhmehrani, M., Vakili, M. 
06-05-2022 
Surg Infect (Larchmt) 
https://doi.org/10.1089/sur.2022.022 

Background: Cystic echinococcosis (CE) is caused by 
Echinococcus granulosus sensu lato. In Central Iran, no 
molecular information is available on CE in humans. 
Therefore, in this study, we identified the genotyping of 
hydatid cysts obtained from patients with CE in central Iran 
using mitochondrial cytochrome c oxidase subunit I (cox1) 
gene. Patients and Methods: Hydatid cysts were obtained from 
19 patients referred to Shahid Sadoughi, Mojibian, and Mortaz 
Hospitals, Yazd, Iran from 2018 to 2020. Informed consent 
was obtained from all included patients. After DNA extraction, 
amplification was done using cox1 gene. Phylogenetic analysis 
was performed using MEGA7. Results: Of the 19 patients, 11 
(57.9%) were male and eight (42.1%) were female. The mean 
age of the patients was 35.645 ± 2.55 years old. Regarding cyst 
location, of eight isolates from lung, six and two belonged to 
G1 and G6, respectively; and all liver cysts were G1 genotype. 
The spleen and neck cysts had G1 and G6 genotypes, 
respectively (p > 0.05). All cysts with a diameter in the range of 
5-10 cm (n = 9) and large cysts (>10 cm; n = 5) were identified as 
G1 (p = 0.002). The maximum likelihood tree topology 
demonstrated the maximum similarity of G1 among Iran and 
worldwide (99%-100% likelihood). Conclusions: Based on our 
results, it seems that the sheep-dog cycle in the infection of 
humans by Echinococcus granulosus in this study area has the 
most important role compared with the other cycles such as 
the camel-dog one. 

Occurrence of Taeniidae in a Middle Pleistocene 
speleothem of the Bàsura cave (Toirano, Liguria, 
Italy). 
Lartigot-Campin, A., Rousseau, L., Moné, H. 
02-05-2022 
Int J Paleopathol 
https://pubmed.ncbi.nlm.nih.gov/35512547 

Objective: This study aims to (i) analyse whether speleothems 
may contain fossil parasitic worm eggs and, if so, (ii) identify 
the pathogens involved, and (iii) place them in geological, 
palaeontological, and chronological contexts to know the 
zoonoses that could affect human and animal populations 
during the Middle Pleistocene. Materials: A sample of calcite 
dated to the beginning of MIS 9 and MIS 8 from the Bàsura 
cave (Liguria, Italy) was analysed. Methods: The chemical 
protocol applied is characterised using hydrochloric acid, the 
reduction of hydrofluoric acid application time, and by the 
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absence of the use of base, dense liquor or acetolysis. Results: 
An embryophore of a taeniid was recovered. Conclusions: 
Endoparasitic worm eggs can be found in speleothems. A 
taeniid embryophore was found in a calcite level dated to MIS 
9. Zoonoses related to the Taeniidae family existed 300,000 
years ago in the northern Mediterranean region and may have 
affected Middle Pleistocene predators, carnivores, or humans. 
Speleothems are good tools for paleoparasitological studies. 
Significance: This is the oldest taeniid recovered and identified. 
Limitations: A more precise determination of the genus of this 
taeniid is not possible in the absence of more precise 
palaeontological data. Suggestions for further research: An 
application of this approach to other Pleistocene speleothems 
could broaden the spectrum of parasites and their zoonoses 
over remote Pleistocene periods. 

A highly endemic area of Echinococcus 
multilocularis identified through a comparative re-
assessment of prevalence in the red fox (Vulpes 
vulpes), Alto Adige (Italy: 2019-2020).        
Obber, F., Celva, R., Da Rold, G., Trevisiol, K., Ravagnan, S., 
Danesi, P., Cenni, L., Rossi, C., Bonato, P., Capello, K., Hauffe, H., 
Massolo, A., Cassini, R., Benvenuti, V., Agreiter, A., Righetti, D., 
Ianniello, M., Dellamaria, D., Capelli, G., Citterio, C. 
05-05-2022 
PLoS One 
https://doi.org/10.1371/journal.pone.0268045 

Surveillance of Echinococcus multilocularis at the edge of its 
range is hindered by fragmented distributional patterns and 
low prevalence in definitive hosts. Thus, tests with adequate 
levels of sensitivity are especially important for discriminating 
between infected and non-infected areas. In this study we 
reassessed the prevalence of E. multilocularis at the southern 
border of its distribution in Province of Bolzano (Alto Adige, 
northeastern Alps, Italy), to improve surveillance in wildlife 
and provide more accurate estimates of exposure risk. We 
compared the diagnostic test currently implemented for 
surveillance based on coproscopy and multiplex PCR (CMPCR) 
to a real-time quantitative PCR (qPCR) in 235 fox faeces 
collected in 2019 and 2020. The performances of the two 
tests were estimated using a scraping technique (SFCT) 
applied to the small intestines of a subsample (n = 123) of the 
same foxes as the reference standard. True prevalence was 
calculated and the sample size required by each faecal test for 
the detection of the parasite was then estimated. True 
prevalence of E. multilocularis in foxes (14.3%) was markedly 
higher than reported in the last decade, which was never 
more than 5% from 2012 to 2018 in the same area. In 
addition, qPCR showed a much higher sensitivity (83%) 
compared to CMPCR (21%) and agreement with the reference 
standard was far higher for qPCR (0.816) than CMPCR (0.298) 
meaning that for the latter protocol, a smaller sample size 
would be required to detect the disease. Alto Adige should be 
considered a highly endemic area. Routine surveillance on 
definitive hosts at the edges of the E. multilocularis 
distribution should be applied to smaller geographic areas, 
and rapid, sensitive diagnostic tools using directly host faeces, 

such as qPCR, should be adopted. 

Expression profiling of exosomal miRNAs derived 
from different stages of infection in mice infected 
with Echinococcus granulosus protoscoleces using 
high-throughput sequencing. 
Xiao, J., Zhu, Y., Wu, J., Bai, M., Xin, Y., Wang, Q., Zhao, J. 
05-05-2022 
Parasitol Res 
https://doi.org/10.1007/s00436-022-07536-1 

Echinococcosis is a worldwide zoonosis. The mechanism of the 
establishment, growth, and persistence of parasites in the 
host has not been fully understood. Exosomes are found to be 
a way of information exchange between parasites and hosts. 
They exist in various body fluids widely. There are few studies 
on host-derived exosomes and their miRNA expression 
profiles at different infection time points. In this study, BALB/c 
mice were intraperitoneally infected with protricercariae. 
Exosomes were extracted from plasma (0, 3, 9, and 20 weeks 
post infection), and the expression profiles of exosome miRNA 
in the peripheral blood of mice were determined using RNA-
sequencing. Compared to the 0 week groups, 24, 35, and 22 
differentially expressed miRNAs were detected in infected 
mouse at the three infection stages, respectively. The results 
showed that there were significant differences in the miRNAs 
of exosomes at different infection time points. Gene Ontology 
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) 
analysis were used to annotate the different miRNAs. The 
results showed that the biological pathways of parasites 
changed significantly at different stages of infection, with 
many significant and abundant pathways involved in cell 
differentiation, inflammation, and immune response, such as 
MAPK signaling pathway, Th17 cell differentiation, Wnt 
signaling pathway, FoxO signaling pathway, Notch signaling 
pathway, etc. These results suggest that miRNA may be an 
important regulator of interactions between Echinococcus 
granulosus and host. The data provided here provide valuable 
information to increase understanding of the regulatory 
function of microRNAs in the host microenvironment and the 
mechanism of host-parasite interaction. This may help us to 
find targets for Echinococcus granulosus to escape host 
immune attack and control Echinococcus granulosus infection 
in the future. 
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TREMATODOSES D’ORIGINE 

ALIMENTAIRE (CLONORCHIASE, 
OPISTHORCHIASE, FASCIOLASE ET 

PARAGONIMOSE) 

Multiple actions of NMS-P715, the monopolar 
spindle 1 (MPS1) mitotic checkpoint inhibitor in 
liver fluke-associated cholangiocarcinoma cells. 
Waenphimai, O., Mahalapbutr, P., Vaeteewoottacharn, K., 
Wongkham, S., Sawanyawisuth, K. 
23-03-2022 
Eur J Pharmacol 
https://pubmed.ncbi.nlm.nih.gov/35337815 

Aim: NMS-P715 is a potent inhibitor of monopolar spindle 1 
(MPS1) mitotic checkpoint kinase. Overexpression of MPS1 is 
associated with short survival times in patients with 
cholangiocarcinoma (CCA). This study investigated the anti-
cancer effects of NMS-P715 in human CCA cell lines. Main 
methods: KKU-100 and KKU-213A CCA cell lines were treated 
with NMS-P715 and cell viability was determined using MTT 
and colony formation assays. Inhibitory effects of NMS-P715 
on cell cycle and apoptosis were evaluated using flow 
cytometry. Expression of underlying mechanism-related 
proteins was examined by Western blotting. Mitotic 
catastrophe was assessed by counting abnormal nuclei. 
Transwell assays were used to examine cell migration and 
invasion. Key findings: Molecular docking showed that the 
NMS-P715/MPS1 complex was driven by an induced-fit 
mechanism. We provide new evidence that NMS-P715 
potently inhibited cell proliferation and colony formation in 
both CCA cell lines. This was accompanied by induction of 
G2/M arrest and the consequent induction of mitotic 
catastrophe, a process that occurs during defective mitosis. 
The recent study showed that NMS-P715 activated caspase-
dependent apoptosis and autophagosome formation with an 
increase of LC3 A/B-II protein expression in CCA cell lines. 
NMS-P715 also greatly impeded cell migration and invasion in 
CCA cell lines. The combination of NMS-P715 and gemcitabine 
or cisplatin showed synergistic effects on CCA cell 
proliferation. Significance: This study revealed for the first time 
that NMS-P715 is a promising candidate for combating CCA 
owing via multiple actions and may be suitable for further 
development in a clinical study. 

 
 

FILARIOSE LYMPHATIQUE 

Theoretical modeling and design of some 
pyrazolopyrimidine derivatives as Wolbachia 
inhibitors, targeting lymphatic filariasis and 
onchocerciasis. 
Ugbe, F., Shallangwa, G., Uzairu, A., Abdulkadir, I. 

07-05-2022 
In Silico Pharmacol 
https://doi.org/10.1007/s40203-022-00123-3 

Lymphatic filariasis and onchocerciasis are two common 
filarial diseases caused by a group of parasitic nematodes 
called filarial worms, which play host to the bacteria organism 
Wolbachia. One good treatment approach seeks Wolbachia as 
drug target. Here, a QSAR study was conducted to investigate 
the anti-wolbachia activities (pEC50) of 52 pyrazolopyrimidine 
analogues, while using the built model to predict the pEC50 
values of the newly designed analogues. Density Functional 
Theory was used for the structural optimization, while the 
model building was based on Genetic Function Algorithm 
approach. The built QSAR model was validated thus: 
R2 = 0.8104, R2 adj = 0.7629, Q2 cv = 0.6981, R2 test = 0.7501 and 
cRp2 = 0.7476. The predicted pEC50 of all newly designed 
compounds were higher than that of the template (43). The 
new compounds were; observed to pass the drug-likeness 
criteria, uniformly distributed to the brain, and found to be 
non-mutagenic. Also, the new compounds and the reference 
drug (doxycycline), were docked onto Ovarian Tumor (OTU) 
deubiquitinase receptor (PDB ID: 6W9O) using iGEMDOCK 
tool. This protein is known to help Wolbachia subvert host 
ubiquitin signaling. The resulting binding scores of the newly 
designed compounds except A5 were higher than that of 
doxycycline, while the protein-ligand interactions were 
majorly characterized by Hydrogen-bonding and hydrophobic 
interaction types. Therefore, the newly designed molecules 
could be developed as potential drug candidates for the 
treatment of lymphatic filariasis and onchocerciasis. 

Potential of triple-drug therapy to accelerate 
lymphatic filariasis elimination. 
Kelly-Hope, L. 
06-05-2022 
Lancet Infect Dis 
https://pubmed.ncbi.nlm.nih.gov/35533703 
 

Mass drug administration of ivermectin, 
diethylcarbamazine, plus albendazole compared 
with diethylcarbamazine plus albendazole for 
reduction of lymphatic filariasis endemicity in 
Papua New Guinea: a cluster-randomised trial. 
Laman, M., Tavul, L., Karl, S., Kotty, B., Kerry, Z., Kumai, S., 
Samuel, A., Lorry, L., Timinao, L., Howard, S., Makita, L., John, 
L., Bieb, S., Wangi, J., Albert, J., Payne, M., Weil, G., Tisch, D., 
Bjerum, C., Robinson, L., King, C. 
06-05-2022 
Lancet Infect Dis 
https://pubmed.ncbi.nlm.nih.gov/35533701 

Background: A single co-administered dose of a triple-drug 
regimen (ivermectin, diethylcarbamazine, and albendazole) 
has been shown to be safe and more efficacious for clearing 
Wuchereria bancrofti microfilariae than the standard two-
drug regimen of diethylcarbamazine plus albendazole in 
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clinical trials. However, the effectiveness of mass drug 
administration with the triple-drug regimen compared with 
the two-drug regimen is unknown. We compared the 
effectiveness of mass drug administration with the triple-drug 
and two-drug regimens for reducing microfilariae prevalence 
to less than 1% and circulating filarial antigen prevalence to 
less than 2%, levels that are unlikely to sustain transmission of 
lymphatic filariasis, in Papua New Guinea. Methods: This open-
label, cluster-randomised study was done in 24 villages in a 
district endemic for lymphatic filariasis in Papua New Guinea. 
Villages paired by population size were randomly assigned to 
receive mass drug administration with a single dose of the 
triple-drug oral regimen of ivermectin (200 μg per kg of 
bodyweight) plus diethylcarbamazine (6 mg per kg of 
bodyweight) plus albendazole (400 mg) or a single dose of the 
two-drug oral regimen of diethylcarbamazine (6 mg per kg of 
bodyweight) plus albendazole (400 mg). This is a follow-on 
study of a previously reported safety study 
(ClinicalTrials.govNCT02899936). All residents aged 5 years or 
older and non-pregnant women were asked to participate. 
After cross-sectional night blood microfilariae and circulating 
filarial antigen surveys, mass drug administration was 
provided at baseline and repeated 12 months later. The 
primary outcomes were mean prevalence of microfilariae and 
circulating filarial antigen at 12 months and 24 months, 
assessed in all residents willing to participate at each 
timepoint. This study is registered with ClinicalTrials.gov, 
NCT03352206. Findings: Between Nov 18, 2016, and May 26, 
2017, 4563 individuals were enrolled in 24 clusters; 12 
clusters (2382 participants) were assigned to the triple-drug 
regimen and 12 clusters (2181 participants) to the two-drug 
regimen. Mean drug ingestion rates (of residents aged ≥5 
years) were 66·1% at baseline and 63·2% at 12 months in 
communities assigned to the triple-drug regimen and 65·9% at 
baseline and 54·9% at 12 months in communities assigned to 
the two-drug regimen. Microfilariae prevalence in the triple-
drug regimen group decreased from 105 (4·4%) of 2382 
participants (95% CI 3·6-5·3) at baseline to nine (0·4%) of 2319 
(0·1-0·7) at 12 months and four (0·2%) of 2086 (0·1-0·5) at 24 
months. In the two-drug regimen group, microfilariae 
prevalence decreased from 93 (4·3%) of 2181 participants 
(95% CI 3·5-5·2) at baseline to 29 (1·5%) of 1963 (1·0-2·1) at 
12 months and eight (0·4%) of 1844 (0·2-0·9) at 24 months 
(adjusted estimated risk ratio 4·5, 95% CI 1·4-13·8, p=0·0087, 
at 12 months; 2·9, 95% CI 1·0-8·8, p=0·058, at 24 months). The 
prevalence of circulating filarial antigen decreased from 523 
(22·0%) of 2382 participants (95% CI 20·3-23·6) at baseline to 
378 (16·3%) of 2319 (14·9-17·9) at 12 months and 156 (7·5%) 
of 2086 (6·4-8·7) at 24 months in the triple-drug regimen 
group and from 489 (22·6%) of 2168 participants (20·7-24·2) 
at baseline to 358 (18·2%) of 1963 (16·7-20·1) at 12 months 
and 184 (10·0%) of 1840 (8·7-11·5) at 24 months in the two-
drug regimen group; after adjustment, differences between 
groups were not significant. Interpretation: Mass 
administration of the triple-drug regimen was more effective 
than the two-drug regimen in reducing microfilariae 
prevalence in communities to less than the target level of 1%, 
but did not reduce circulating filarial antigen prevalence to 

less than 2%. These results support the use of mass drug 
administration with the triple-drug regimen to accelerate 
elimination of lymphatic filariasis. Funding: Bill & Melinda 
Gates Foundation. 

Progress towards control and elimination of 
neglected tropical diseases targeted by preventive 
chemotherapy in São Tomé e Príncipe.        

Revue de littérature 
Byrne, A., Rosário, A., da Conceição Ferreira, M., de Jesus 
Trovoada Dos Santos, M., Rollinson, D., Vaz Nery, S. 
-- 
Trans R Soc Trop Med Hyg 
https://doi.org/10.1093/trstmh/trab153 

The São Tomé e Príncipe government is committed to 
achieving neglected tropical disease (NTD) control and 
elimination as a public health problem by 2025. In 2014, the 
Ministry of Health led a national survey to determine the 
prevalence of soil-transmitted helminths (STHs) and 
schistosomiasis across the country. Following this survey, a 
preventive chemotherapy (PC) campaign with mebendazole 
and praziquantel reached 31 501 school-age children in 2015. 
A follow-up 2017 survey to determine the impact of the 
intervention showed success in controlling schistosomiasis, as 
no infections were found, but limited impact on STHs, with 
prevalence similar to pretreatment levels. The survey also 
investigated the prevalence of a third NTD, lymphatic filariasis 
(LF), which was found to be endemic in the country. Since 
then the Ministry of Health has developed the Strategic Plan 
for the Fight Against Neglected Tropical Diseases 2019-2025 
and identified gaps to be addressed. This narrative review 
systematises the existing literature reporting on the 
epidemiology of NTDs for which there are PC programs in São 
Tomé e Príncipe. PubMed was searched for relevant papers 
that measured the prevalence of LF, schistosomiasis and STHs. 
Additionally, data provided by the Ministry of Health surveys 
were analysed. Finally, we discuss current NTD control, 
including the impact of the coronavirus disease 2019 
pandemic and identify priorities for program strengthening 
and operational research. 
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ONCHOCERCOSE 

Onchocerca volvulus-specific antibody and cellular 
responses in onchocerciasis patients treated 
annually with ivermectin for 30 years and exposed 
to parasite transmission in central Togo.        
Johanns, S., Gantin, R., Wangala, B., Komlan, K., Halatoko, W., 
Banla, M., Karabou, P., Luty, A., Schulz-Key, H., Köhler, C., 
Soboslay, P. 
03-05-2022 
PLoS Negl Trop Dis 
https://doi.org/10.1371/journal.pntd.0010340 

Background: Annual mass drug administrations (MDA) of 
ivermectin will strongly reduce Onchocerca volvulus 
microfilariae (mf) in the skin and in the onchocerciasis 
patients' eyes. Ivermectin treatment will also affect the 
expression of immunity in patients, such that activated 
immune defenses may help control and contribute to 
clearance of mf of O. volvulus. Longitudinal surveys are a 
prerequisite to determining the impact of ivermectin on the 
status of anti-parasite immunity, notably in risk zones where 
parasite transmission and active O. volvulus infections persist. 
Methodology/Principal findings: Onchocerciasis patients were 
treated annually with ivermectin and their Onchocerca 
volvulus antigen (OvAg) specific IgG and cellular responses 
were investigated before and at 30 years post initial 
ivermectin treatment (30yPT). Repeated annual ivermectin 
treatments eliminated persisting O. volvulus microfilariae (mf) 
from the skin of patients and abrogated patent infections. The 
OvAg-specific IgG1 and IgG4 responses were diminished at 
30yPT to the levels observed in endemic controls. Prior to 
starting ivermectin treatment, OvAg-induced cellular 
productions of IL-10, IFN-γ, CCL13, CCL17 and CCL18 were low 
in patients, and at 30yPT, cellular cytokine and chemokine 
responses increased to the levels observed in endemic 
controls. In contrast, mitogen(PHA)- induced IL-10, IFN-γ, 
CCL17 and CCL18 cellular production was diminished. This 
divergent response profile thus revealed increased parasite 
antigen-specific but reduced polyclonal cellular 
responsiveness in patients. The transmission of O. volvulus 
continued at the patients' location in the Mô river basin in 
central Togo 2018 and 2019 when 0.58% and 0.45%, 
respectively, of Simulium damnosum s.l. vector blackflies 
carried O. volvulus infections. Conclusions/Significance: 
Repeated annual ivermectin treatment of onchocerciasis 
patients durably inhibited their patent O. volvulus infections 
despite ongoing low-level parasite transmission in the study 
area. Repeated MDA with ivermectin affects the expression of 
immunity in patients. O. volvulus parasite-specific antibody 
levels diminished to levels seen in infection-free endemic 
controls. With low antibody levels, antibody-dependent 
cellular cytotoxic responses against tissue-dwelling O. volvulus 
larvae will weaken. O. volvulus antigen inducible cytokine and 
chemokine production increased in treated mf-negative 
patients, while their innate responsiveness to mitogen 
declined. Such lower innate responsiveness in elderly patients 
could contribute to reduced adaptive immune responses to 

parasite infections and vaccines. On the other hand, increased 
specific cellular chemokine responses in mf-negative 
onchocerciasis patients could reflect effector cell activation 
against tissue invasive larval stages of O. volvulus. The annual 
Simulium damnosum s.l. biting rate observed in the Mô river 
basin was similar to levels prior to initiation of MDA with 
ivermectin, and the positive rtPCR results reported here 
confirm ongoing O. volvulus transmission. 
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Unbalanced relationships: insights into the 
interaction between gut microbiota, geohelminths, 
and schistosomiasis. 
Pereira de Araújo, M., Sato, M., Sato, M., Bandara Wm, K., 
Coelho, L., Souza, R., Kawai, S., Marques, M. 
05-05-2022 
PeerJ 
https://doi.org/10.7717/peerj.13401 

Hosts and their microbiota and parasites have co-evolved in 
an adaptative relationship since ancient times. The interaction 
between parasites and intestinal bacteria in terms of the 
hosts' health is currently a subject of great research interest. 
Therapeutic interventions can include manipulations of the 
structure of the intestinal microbiota, which have 
immunological interactions important for modulating the 
host's immune system and for reducing inflammation. Most 
helminths are intestinal parasites; the intestinal environment 
provides complex interactions with other microorganisms in 
which internal and external factors can influence the 
composition of the intestinal microbiota. Moreover, helminths 
and intestinal microorganisms can modulate the host's 
immune system either beneficially or harmfully. The immune 
response can be reduced due to co-infection, and bacteria 
from the intestinal microbiota can translocate to other organs. 
In this way, the treatment can be compromised, which, 
together with drug resistance by the parasites makes healing 
even more difficult. Thus, this work aimed to understand 
interactions between the microbiota and parasitic diseases 
caused by the most important geohelminths and 
schistosomiasis and the consequences of these associations. 

Comparative proteome analysis of the tegument of 
male and female adult Schistosoma mansoni.        
Winkelmann, F., Gesell Salazar, M., Hentschker, C., Michalik, S., 
Macháček, T., Scharf, C., Reisinger, E., Völker, U., Sombetzki, M. 
09-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-11645-3 

The tegument, as the surface layer of adult male and female 
Schistosoma spp. represents the protective barrier of the 
worms to the hostile environment of the host bloodstream. 
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Here we present the first comparative analysis of sex-specific 
tegument proteins of paired or virgin Schistosoma mansoni. 
We applied a new and highly sensitive workflow, allowing 
detection of even low abundance proteins. Therefore, a 
streptavidin-biotin affinity purification technique in 
combination with single pot solid-phase enhanced sample 
preparation was established for subsequent LC-MS/MS 
analysis. We were able to identify 1519 tegument proteins for 
male and female virgin and paired worms and categorized 
them by sex. Bioinformatic analysis revealed an involvement 
of female-specific tegument proteins in signaling pathways of 
cellular processes and antioxidant mechanisms. Male-specific 
proteins were found to be enriched in processes linked to 
phosphorylation and signal transduction. This suggests a task 
sharing between the sexes that might be necessary for 
survival in the host. Our datasets provide a basis for further 
studies to understand and ultimately decipher the strategies 
of the two worm sexes to evade the immune system. 

Diagnosis of Schistosoma infection in non-human 
animal hosts: A systematic review and meta-
analysis.        
Liang, S., Ponpetch, K., Zhou, Y., Guo, J., Erko, B., Stothard, J., 
Murad, M., Zhou, X., Satrija, F., Webster, J., Remais, J., Utzinger, 
J., Garba, A. 
06-05-2022 
PLoS Negl Trop Dis 
https://doi.org/10.1371/journal.pntd.0010389 

Background: Reliable and field-applicable diagnosis of 
schistosome infections in non-human animals is important for 
surveillance, control, and verification of interruption of human 
schistosomiasis transmission. This study aimed to summarize 
uses of available diagnostic techniques through a systematic 
review and meta-analysis. Methodology and principal findings: 
We systematically searched the literature and reports 
comparing two or more diagnostic tests in non-human animals 
for schistosome infection. Out of 4,909 articles and reports 
screened, 19 met our inclusion criteria, four of which were 
considered in the meta-analysis. A total of 14 techniques 
(parasitologic, immunologic, and molecular) and nine types of 
non-human animals were involved in the studies. Notably, 
four studies compared parasitologic tests (miracidium 
hatching test (MHT), Kato-Katz (KK), the Danish Bilharziasis 
Laboratory technique (DBL), and formalin-ethyl acetate 
sedimentation-digestion (FEA-SD)) with quantitative 
polymerase chain reaction (qPCR), and sensitivity estimates 
(using qPCR as the reference) were extracted and included in 
the meta-analyses, showing significant heterogeneity across 
studies and animal hosts. The pooled estimate of sensitivity 
was 0.21 (95% confidence interval (CI): 0.03-0.48) with FEA-SD 
showing highest sensitivity (0.89, 95% CI: 0.65-1.00). 
Conclusions/Significance: Our findings suggest that the 
parasitologic technique FEA-SD and the molecular technique 
qPCR, are the most promising techniques for schistosome 
diagnosis in non-human animal hosts. Future studies are 
needed for validation and standardization of the techniques 
for real-world field applications. 

Population genetic structure of Schistosoma 
haematobium and Schistosoma 
haematobium × Schistosoma bovis hybrids among 
school-aged children in Côte d'Ivoire.        
Angora, E., Vangraefschepe, A., Allienne, J., Menan, H., 
Coulibaly, J., Meïté, A., Raso, G., Winkler, M., Yavo, W., Touré, 
A., N'Goran, E., Zinsstag, J., Utzinger, J., Balmer, O., Boissier, J. 
03-05-2022 
Parasite 
https://doi.org/10.1051/parasite/2022023 

While population genetics of Schistosoma haematobium have 
been investigated in West Africa, only scant data are available 
from Côte d'Ivoire. The purpose of this study was to analyze 
both genetic variability and genetic structure among S. 
haematobium populations and to quantify the frequency of S. 
haematobium × S. bovis hybrids in school-aged children in 
different parts of Côte d'Ivoire. Urine samples were subjected 
to a filtration method and examined microscopically for 
Schistosoma eggs in four sites in the western and southern 
parts of Côte d'Ivoire. A total of 2692 miracidia were collected 
individually and stored on Whatman® FTA cards. Of these, 
2561 miracidia were successfully genotyped for species and 
hybrid identification using rapid diagnostic multiplex 
mitochondrial cox1 PCR and PCR Restriction Fragment Length 
Polymorphism (PCR-RFLP) analysis of the nuclear ITS2 region. 
From 2164 miracidia, 1966 (90.9%) were successfully 
genotyped using at least 10 nuclear microsatellite loci to 
investigate genetic diversity and population structure. 
Significant differences were found between sites in all genetic 
diversity indices and genotypic differentiation was observed 
between the site in the West and the three sites in the East. 
Analysis at the infrapopulation level revealed clustering of 
parasite genotypes within individual children, particularly in 
Duekoué (West) and Sikensi (East). Of the six possible cox1-
ITS2 genetic profiles obtained from miracidia, S. bovis 
cox1 × S. haematobium ITS2 (42.0%) was the most commonly 
observed in the populations. We identified only 15 miracidia 
(0.7%) with an S. bovis cox1 × S. bovis ITS2 genotype. Our 
study provides new insights into the population genetics of S. 
haematobium and S. haematobium × S. bovis hybrids in 
humans in Côte d'Ivoire and we advocate for researching 
hybrid schistosomes in animals such as rodents and cattle in 
Côte d'Ivoire. 

[Travel vaccines: what is in the pipeline?] 
Miauton, A., De Vallière, S., Genton, B. 
-- 
Rev Med Suisse 
https://doi.org/10.53738/REVMED.2022.18.780.890 

While no vaccine is on the horizon to prevent traveler's 
diarrhea, progress has been made in the field of malaria and 
dengue fever. In both cases, the objective is not primarily the 
prevention among travelers but rather the reduction of 
morbidity and mortality in populations living in endemic areas. 
The immune mechanisms protecting against parasitosis are 
not well understood, which further complicates vaccine 
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development. The fact that veterinary vaccines against the 
parasites causing cysticercosis and echinococcosis are 
available for animals, justifies a certain optimism that vaccines 
against parasitosis will also be available for humans in the 
future. We report on recent developments in dengue, malaria, 
schistosomiasis, and hookworm vaccines. 

Deficiency of PKCλ/ι alleviates the liver pathologic 
impairment of Schistosoma japonicum infection by 
thwarting Th2 response.        
Mei, C., Yang, Y., Dong, P., Song, L., Zhou, Y., Xu, Y., Yu, C. 
03-05-2022 
Parasit Vectors 
https://doi.org/10.1186/s13071-022-05283-x 

Background: The activation of immune response driven by the 
eggs of Schistosoma japonicum and the subsequent secretions 
is the culprit behind granulomatous inflammation and liver 
fibrosis. Evidence suggests that PKCλ/ι participates in a variety 
of physiological and pathological processes, including the 
regulation of metabolism, growth, proliferation and 
differentiation of cells. However, the role of PKCλ/ι in liver 
disease caused by Schistosoma japonicum remains unclear. 
Methods: In the present study, we observe the pathological 
changes of egg-induced granulomatous inflammation and 
fibrosis in the liver of mice infected by Schistosoma japonicum 
by using conditional PKCλ/ι-knockout mice and wild-type 
control. Immune cytokines and fibrogenic factors were 
analyzed by performing flow cytometry and real-time 
fluorescence quantitative PCR. Results: The results of H&E and 
Masson staining show that the degree of granulomatous 
lesions and fibrosis in the liver of the infected PKCλ/ι-knockout 
mice was significantly reduced compared with those of the 
infected wild-type mice. The mean area of single granuloma 
and hepatic fibrosis in the PKCλ/ι-knockout mice was 
significantly lower than that of the wild-type mice 
(85,295.10 ± 5399.30 μm2 vs. 1,433,702.04 ± 16,294.01 μm2, 
P < 0.001; 93,778.20 ± 8949.05 μm2 vs. 
163,103.01 ± 11,103.20 μm2, P < 0.001), respectively. 
Serological analysis showed that the ALT content was 
significantly reduced in the infected knockout mice compared 
with infected wild-type mice. RT-PCR analysis showed that IL-4 
content in knockout mice was significantly increased after 
Schistosoma japonicum infection, yet the increase was less 
than that in infected wild-type mice (P < 0.05). PKCλ/ι 
deficiency led to reduced expression of fibrosis-related 
factors, including TGF-β1, Col-1, Col-3, α-SMA and liver DAMP 
factor HMGB1. Flow cytometry analysis showed that the 
increasing percentage of Th2 cells, which mainly secrete IL-4 
cytokines in spleen cells, was significantly lower in PKCλ/ι-
deficient mice compared with wild-type mice after infection 
(P < 0.05). Conclusions: Our data demonstrate that PKCλ/ι 
deficiency alleviating granulomatous inflammation and fibrosis 
in the liver of mice with S. japonicum infection by 
downregulating Th2 immune response is the potential 
molecular mechanism behind the role of PKCλ/ι in 
schistosomiasis. 

Schistosomiase urinaire chez un enfant provenant 
d’Afrique centrale 
Couture, F., Desjardins, A., Richard, P. 
-- 
CMAJ 
https://doi.org/10.1503/cmaj.210510-f 
 

Host liver-derived extracellular vesicles deliver 
miR-142a-3p induces neutrophil extracellular traps 
via targeting WASL to block the development of 
Schistosoma japonicum.        
Wang, L., Zhu, Z., Liao, Y., Zhang, L., Yu, Z., Yang, R., Wu, J., Wu, 
Z., Sun, X. 
26-03-2022 
Mol Ther 
https://pubmed.ncbi.nlm.nih.gov/35351657 

Schistosomiasis is an important neglected tropical disease. 
Interactions between the host immune system and 
schistosomes are complex. Neutrophils contribute to 
clearance of large pathogens primarily by releasing neutrophil 
extracellular traps (NETs). However, the functional role of 
NETs in clearing schistosomes remains unclear. Herein, we 
report that extracellular vesicles (EVs) derived from the liver of 
Schistosoma japonicum-infected mice (IL-EVs) induce NET 
release by delivering miR-142a-3p to target WASL and block 
the development of S. japonicum. WASL knockout accelerated 
the formation of NETs that blocked further development of 
S. japonicum. miR-142a-3p and NETs upregulated the 
expression of CCL2, which recruits macrophages that block 
S. japonicum development. However, S. japonicum inhibited 
NET formation in wild-type mice by upregulating host 
interleukin-10 (IL-10) expression. In contrast, in WASL 
knockout mice, IL-10 expression was downregulated, and 
S. japonicum-mediated inhibition of NET formation was 
significantly reduced. IL-EV-mediated induction of NET 
formation is thus an anti-schistosome response that can be 
counteracted by S. japonicum. These findings suggest that IL-
EV-mediated induction of NET formation plays a key role in 
schistosome infection and that WASL is a potential therapeutic 
target in schistosomiasis and other infectious diseases. 

Schixator, a new FXa inhibitor from Schistosoma 
japonicum with antithrombotic effect and low 
bleeding risk. 
Ding, L., Shu, Z., Hao, J., Luo, X., Ye, X., Zhu, W., Duan, W., Chen, 
Z. 
07-03-2022 
Biochem Biophys Res Commun 
https://pubmed.ncbi.nlm.nih.gov/35287055 

Schistosoma japonicum is a parasitic worm that lives in the 
mesenteric vein of its host and feeds on blood, suggesting that 
it might be a natural resource of novel anticoagulants. Here, 
by comprehensive analyses of the genomic sequences of 
Schistosoma japonicum, a new Kunitz-type gene precursor 
was identified. The Kunitz-type gene precursor codes for an 
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18-residue signal peptide and a 60-residue mature peptide. 
The Kunitz peptide was functionally expressed, and it had 
apparent inhibitory activity towards the intrinsic coagulation 
pathway but no effect on the extrinsic coagulation pathway 
even at the high concentration of 3 μM. Enzyme and inhibitor 
experiments further showed that the Kunitz domain peptide 
was a potent and selective FXa inhibitor, so it was named 
Schixator (Schistosoma FXa inhibitor). Schixator inhibits 
coagulation factor FXa with a Ki of 2.66 nM, but had weak 
inhibitory activity towards chymotrypsin, FXIa, plasma 
kallikrein, and plasmin, and no inhibitory activity towards 
trypsin, elastase, FIIa or FXIIa. In vivo, the intravenous 
administration of Schixator into mice dramatically decreased 
the number of thrombi in the carotid artery in an FeCl3-
induced thrombus formation model without producing 
bleeding complications. To the best of our knowledge, 
Schixator is the first potent and selective FXa inhibitor from 
parasitic worms with antithrombotic effects and a low 
bleeding risk that provides a new clue for lead drug discovery 
against thrombosis-associated human diseases. 

Progress towards control and elimination of 
neglected tropical diseases targeted by preventive 
chemotherapy in São Tomé e Príncipe.        

Revue de littérature 
Byrne, A., Rosário, A., da Conceição Ferreira, M., de Jesus 
Trovoada Dos Santos, M., Rollinson, D., Vaz Nery, S. 
-- 
Trans R Soc Trop Med Hyg 
https://doi.org/10.1093/trstmh/trab153 

The São Tomé e Príncipe government is committed to 
achieving neglected tropical disease (NTD) control and 
elimination as a public health problem by 2025. In 2014, the 
Ministry of Health led a national survey to determine the 
prevalence of soil-transmitted helminths (STHs) and 
schistosomiasis across the country. Following this survey, a 
preventive chemotherapy (PC) campaign with mebendazole 
and praziquantel reached 31 501 school-age children in 2015. 
A follow-up 2017 survey to determine the impact of the 
intervention showed success in controlling schistosomiasis, as 
no infections were found, but limited impact on STHs, with 
prevalence similar to pretreatment levels. The survey also 
investigated the prevalence of a third NTD, lymphatic filariasis 
(LF), which was found to be endemic in the country. Since 
then the Ministry of Health has developed the Strategic Plan 
for the Fight Against Neglected Tropical Diseases 2019-2025 
and identified gaps to be addressed. This narrative review 
systematises the existing literature reporting on the 
epidemiology of NTDs for which there are PC programs in São 
Tomé e Príncipe. PubMed was searched for relevant papers 
that measured the prevalence of LF, schistosomiasis and STHs. 
Additionally, data provided by the Ministry of Health surveys 
were analysed. Finally, we discuss current NTD control, 
including the impact of the coronavirus disease 2019 
pandemic and identify priorities for program strengthening 
and operational research. 

Comparison of self-reported and observed water 
contact measures in Schistosoma japonicum-
endemic villages in Leyte, The Philippines. 
Falcone, B., Park, S., Wu, H., Leenstra, T., Jiz, M., Jarilla, B., 
McGarvey, S., Kurtis, J., Friedman, J. 
-- 
Trans R Soc Trop Med Hyg 
https://doi.org/10.1093/trstmh/trab149 

Background: We compared individuals' self-reported water 
contact from a questionnaire to direct observation of water 
contact. Questionnaires that accurately capture water contact 
are necessary to risk-stratify individuals and communities at 
high risk for schistosomiasis. Methods: Individuals (N=677) 
ages 7-30 y were included from three Schistosoma japonicum-
endemic villages in Leyte, The Philippines. Each individual was 
observed for 12 d over the course of the 18-month study and 
the questionnaire was administered six times. A questionnaire 
index was derived that captured the number of self-reported 
contacts with water bodies for any purpose. An exposure 
index was created based on the sum of contacts that was 
weighted by the percentage of body surface area (BSA) 
exposed and exposure duration. Results: Of 16 water contact 
activities, only bathing and washing clothes exhibited a 
significant, positive correlation between self-reported 
contacts and the observed exposure index related to those 
contacts. Conclusions: We found that only the reported 
frequencies of bathing and washing clothes were significantly 
related to an individual's overall observed exposure index, 
while use of all reported contacts was not related to the 
observed exposure. This study further supports the need for 
questionnaires to be augmented by some measure of how 
much BSA is exposed and/or time is spent in the water on 
average for a specific activity. 

Reconciling Egg- and Antigen-Based Estimates of 
Schistosoma mansoni Clearance and Reinfection: A 
Modeling Study.        
Clark, J., Moses, A., Nankasi, A., Faust, C., Moses, A., Ajambo, 
D., Besigye, F., Atuhaire, A., Wamboko, A., Carruthers, L., 
Francoeur, R., Tukahebwa, E., Prada, J., Lamberton, P. 
-- 
Clin Infect Dis 
https://doi.org/10.1093/cid/ciab679 

Background: Despite decades of interventions, 240 million 
people have schistosomiasis. Infections cannot be directly 
observed, and egg-based Kato-Katz thick smears lack 
sensitivity, affected treatment efficacy and reinfection rate 
estimates. The point-of-care circulating cathodic antigen 
(referred to from here as POC-CCA+) test is advocated as an 
improvement on the Kato-Katz method, but improved 
estimates are limited by ambiguities in the interpretation of 
trace results. Method: We collected repeated Kato-Katz egg 
counts from 210 school-aged children and scored POC-CCA 
tests according to the manufacturer's guidelines (referred to 
from here as POC-CCA+) and the externally developed G 
score. We used hidden Markov models parameterized with 
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Kato-Katz; Kato-Katz and POC-CCA+; and Kato-Katz and G-
Scores, inferring latent clearance and reinfection probabilities 
at four timepoints over six-months through a more formal 
statistical reconciliation of these diagnostics than previously 
conducted. Our approach required minimal but robust 
assumptions regarding trace interpretations. Results: Antigen-
based models estimated higher infection prevalence across all 
timepoints compared with the Kato-Katz model, 
corresponding to lower clearance and higher reinfection 
estimates. Specifically, pre-treatment prevalence estimates 
were 85% (Kato-Katz; 95% CI: 79%-92%), 99% (POC-CCA+; 
97%-100%) and 98% (G-Score; 95%-100%). Post-treatment, 
93% (Kato-Katz; 88%-96%), 72% (POC-CCA+; 64%-79%) and 
65% (G-Score; 57%-73%) of those infected were estimated to 
clear infection. Of those who cleared infection, 35% (Kato-
Katz; 27%-42%), 51% (POC-CCA+; 41%-62%) and 44% (G-
Score; 33%-55%) were estimated to have been reinfected by 
9-weeks. Conclusions: Treatment impact was shorter-lived 
than Kato-Katz-based estimates alone suggested, with lower 
clearance and rapid reinfection. At 3 weeks after treatment, 
longer-term clearance dynamics are captured. At 9 weeks 
after treatment, reinfection was captured, but failed clearance 
could not be distinguished from rapid reinfection. Therefore, 
frequent sampling is required to understand these important 
epidemiological dynamics. 
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In vitro efficacy of essential oils against Sarcoptes 
scabiei.        
Andriantsoanirina, V., Guillot, J., Ratsimbason, M., Mekhloufi, 
G., Randriamialinoro, F., Ranarivelo, L., Ariey, F., Durand, R. 
03-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-11176-x 

The mite Sarcoptes scabiei is responsible for scabies, a pruritic 
and contagious skin disease in humans. S. scabiei is also 
responsible for mange in a wide range of animal species. The 
treatment of S. scabiei infection is hampered by an under-
effectiveness of the few available drugs. The objective of this 
work was to evaluate the in vitro acaricide activity of a large 
number of plant essential oils (EOs) against S. scabiei. EOs 
were selected mainly on the basis of traditional treatments for 
dermatological infections in Madagascar. The sarcoptes 
originating from a porcine animal model were tested at 

concentrations ranging from 10 to 0.1%. The viability of 
sarcoptes was assessed by stereomicroscopic observation at 
5 min, 15 min, 30 min, 45 min and then every hour until 6 h 
after treatment. Estimates of lethal time and lethal 
concentration producing 50% mortality were generated using 
a probit analysis. The survival curves were estimated using the 
Kaplan Meier method. A total of 31 EOs from different plants 
were tested. Cinnamomum zeylanicum (cinnamom) and 
Ocimum sanctum (tulsi) oils were the most active for all 
concentrations tested. They may be included in in vivo studies, 
in order to further assess their potential interest as topical 
treatments. 
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Emergency Department Visits by Pediatric Patients 
for Snakebites. 
Tadros, A., Sharon, M., Davis, S., Quedado, K., Marple, E. 
03-05-2022 
Pediatr Emerg Care 
https://doi.org/10.1097/PEC.0000000000002725 

Objectives: Few studies have examined pediatric emergency 
department (ED) visits for snakebites. This study sought to 
examine characteristics of pediatric patients presenting to EDs 
nationally in the United States for snakebites. Methods: This 
retrospective cohort study obtained data from the Nationwide 
Emergency Department Sample for 2006 to 2014. Pediatric 
patients sustaining a snakebite were identified with 
International Classification of Diseases, Ninth Revision, E-
codes E905.0 or E906.2. Data extracted included age, sex, 
insurance, disposition, hospital trauma designation, ED 
charges, and geographic region. Comparative analyses were 
performed for patients younger than 10 years and aged 10 to 
17 years. Results: There were 24,388 ED visits from 2006 to 
2014 by pediatric patients for snakebites: 10,554 were 
younger than 10 years, and 13,834 were aged 10 to 17 years. 
Males comprised 62% and 67% of the respective age cohorts. 
Most patients (younger than 10 years, 68%; aged 10-17 years, 
63%) experienced snakebites in the South. Only 14% of those 
younger than 10 years and 10% of those aged 10 to 17 years 
were treated at a level 1 trauma center, whereas 50% and 
54%, respectively, were treated at hospitals with no trauma 
designation. The majority of patients were discharged from 
the ED (younger than 10 years, 72%; aged 10-17 years, 80%). 
The mean ED charges for snakebite victims younger than 10 
years were $5363 and for those aged 10 to 17 years were 
$4618. Medicaid was the primary insurer of younger patients, 
whereas private insurance was more common in older 
patients. Conclusions: Most pediatric snakebites are seen in 
nontrauma centers and in the South region and are more 
commonly male. Most patients were discharged from the ED, 
with a small percentage being admitted or transferred to 
another facility. 
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Malayan kraits (Bungarus candidus) show affinity 
to anthropogenic structures in a human dominated 
landscape.        
Hodges, C., Marshall, B., Hill, J., Strine, C. 
03-05-2022 
Sci Rep 
https://doi.org/10.1038/s41598-022-11255-z 

Animal movement can impact human-wildlife conflict by 
influencing encounter and detection rates. We assess the 
movement and space use of the highly venomous and 
medically important Malayan krait (Bungarus candidus) on a 
suburban university campus. We radio-tracked 14 kraits for an 
average of 114 days (min: 19, max: 218), during which we 
located individuals an average of 106 times (min: 21, max: 
229) each. Most individuals displayed some level of attraction 
to buildings (n = 10) and natural areas (n = 12); we identified a 
similar unambiguous pattern of attraction to buildings and 
natural areas at the population level (of our sample). Snakes 
remained in shelter sites for long durations (max: 94 days) and 
revisited sites on average every 15.45 days. Over 50% of 
locations were within human settlements and 37.1% were 
associated with buildings. We found generally seasonal 
patterns of activity, with higher activity in wet seasons, and 
lower activity in the hot season. These results show frequent 
proximity between Malayan kraits and humans at the 
university; thereby, suggesting a near constant potential for 
human-wildlife conflict. Despite the fact that no snakebites 
from this species occurred at the university during our study 
period, substantial education and awareness training should 
be considered to ensure continued coexistence on campus. 

 

 


