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33·5% of women reported having 
sex between enrolment and test of 
cure, and 2·6% reported not taking 
all of the medication. Of 540 women 
followed, 137 (25·4%) had sex 
during follow-up with a partner 
they had at baseline, 33 (6·1%) with 
a new partner, and 15 (2·8%) with 
a partner from baseline and a new 
partner. There was no difference 
between groups in sexual exposure 
during follow-up (86 [31·9%] of 
270 women in the single-dose group 
vs 95 [35·2%] of 270 in the multidose 
group; p=0·412). Unsurprisingly, 
women in the single-dose group 
were more likely to adhere to 
their medication (264 [99·2%] 
of 266 women) than those in the 
multidose group (253 [95·5%] of 
265; p=0·007). However, when re-
examining our data to remove those 
who had sex with any partner during 
follow-up and who did not adhere 
to their medication, we still found 
that multidose remained superior 
(37 [20·8%] of 179 women in the 
multidose group vs 16 [9·8%] of 
164 in the single-dose group; relative 
risk 1·70, 95% CI 1·11–2·59; p=0·005]. 
Earlier data suggest that most repeat 
infections were due to treatment 
failure and not reinfection.6 Sexual 
activity with an untreated partner 
could be driving high re-infection 
rates post-treatment, though it is 
unlikely that this occurrence explains 
the consistent finding of multidose 
superiority.

We agree that the high rate of test-
of-cure positives, even among those 
receiving multidose metronidazole 
(not explained by organism in-​
susceptibility), is concerning and 
a better understanding of factors 
that interfere with metronidazole 
treatment and development of more 
efficacious low-cost treatments for 
trichomoniasis are needed.
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under-indication of the predictive 
values, and these values might actually 
be very different in high-risk groups 
with different criteria.

It is regrettable that the opportunity 
to do sequential tests of immune 
responses during follow-up was 
missed. Dynamic changes in immune 
markers might reveal better indicators 
for disease emerging from latent 
infection. It has been shown that early 
CD4 T-cell activation was correlated 
with tuberculosis disease risk after 
infection,7 and we found that the 
expression of KLRG1, a marker of 
terminally differentiated T cells, was 
increased in patients with tuberculosis.8 
Therefore, further studies combining 
assays of defined immune markers 
with TST, IGRAs, or ESAT-6–CFP10 skin 
test might reveal a better method to 
predict progression to disease.
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Treatment 
recommendations for 
trichomoniasis in women 

Multidose metronidazole has been 
found to be superior to single-dose 
metronidazole for the treatment 
of trichomoniasis in a randomised 
controlled trial done in women 
with HIV infection,1 in a meta-
analysis of published comparisons,2 
and in our randomised controlled 
trial done in women without HIV 
infection, published in The Lancet 
Infectious Diseases.3 The abundance 
of data indicates that multidose 
metronidazole should be the first line 
of treatment for trichomoniasis in 
women.

Zhen-Zhou Luo and colleagues4 
suggest that false positives from 
nucleic acid amplification tests 
(NAAT), re-infection, and non-
adherence to treatment could have 
influenced the results of our study,3 
and suggest that more data are 
needed before changing treatment 
recommendations to multidose 
metronidazole. We disagree. In 
addition to our intention-to-treat 
analysis, we did numerous sensitivity 
analyses that showed that the 
findings of multidose metronidazole 
superiority were robust. In one of 
the analyses, we used culture alone 
as the outcome, to remove possible 
misclassifications that could occur 
from detection of remnant RNA 
during NAAT, and these findings 
corroborated our intention-to-treat 
analysis. Additionally, no test of cure 
was done before 3 weeks,5 therefore 
we do not think that the use of NAAT 
as an outcome biased our results.

Regarding sexual  exposure 
and medication non-adherence, 
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There are contradictory results 
regarding the effectiveness of 
ivermectin in the decrease of 
onchocerciasis-associated epilepsy 
in other study areas.9 If Wolbachia 
spp were indeed an epileptogenetic 
factor, larger loads of bacteria released 
after treatments were done during an 
onchocerciasis control programme 
could explain the unknown reason 
why epilepsy suddenly appeared in a 
region where onchocerciasis is likely to 
have been common for centuries.3

To confirm the role of Wolbachia 
spp in onchocerciasis-associated 
epilepsy, anti-wolbachia treatment 
should be administered in affected 
areas, therefore preventing the 
release of bacteria and the subsequent 
consequences that might ensue after 
treatment with anti-microfilarial drugs 
in microfilaria populations with high 
wolbachia burden.

A first step to ascertain the role 
of Wolbachia spp in onchocerciasis-
associated epilepsy is being taken 
in Uganda by a study being done in 
2016–19.4 Therefore, unless the results 
of this study confirm otherwise, 
it seems opportune to consider 
Wolbachia spp as a potential cause of 
onchocerciasis-associated epilepsy.
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causes of onchocerciasis-associated 
epilepsy.1–3

Surprisingly, the major cause 
of pathogenicity associated with 
onchocerciasis, Wolbachia spp, the 
endosymbiont bacteria of O volvulus, 
has not been considered as a potential 
trigger of onchocerciasis-associated 
epilepsy. The worm might not be 
the direct culprit of the neurological 
disorders, but only the accomplice 
for harbouring the bacteria that, 
when released, could be a potential 
triggering factor for epilepsy. If 
onchocerciasis-associated epilepsy is 
mainly caused by the Wolbachia spp, 
then the virulence could be related to 
the different wolbachia supergroups 
or to bacterial burdens present in 
different O volvulus populations,4

 

similar to what occurs in blindness 
caused by O volvulus, which depends 
on the wolbachia burden. 

The hallmark of filarial pathogenesis 
is the inflammatory response of 
the host, provoked by the death of 
the parasite and the subsequent 
release of wolbachia . Extracts 
from Brugia malayi and O volvulus 
infected with Wolbachia spp induce 
inflammation, whereas extracts of 
rodent filariasis devoid of Wolbachia 
spp did not induce inflammation in 
rodent models.5 In humans and in 
murine models, the release of bacteria 
has been shown to be associated to 
the upregulation of proinflammatory 
cytokines, such as tumour necrosis 
factor, and neutrophil recruitment.6 
Indeed, the immune system and its 
associated inflammatory reactions 
seem to have an important role in 
epileptogenesis.7

PCR tests done in cerebrospinal 
fluid (CSF) samples of patients with 
onchocerciasis-associated epilepsy 
did not identify O volvulus DNA so 
far. Considering that Wolbachia spp 
have a somatic tissue tropism able 
to invade the CNS (intracellularly 
and extracellularly),8 the presence 
of Wolbachia spp DNA should be 
investigated in the CSF of patients 
with epilepsy.
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Onchocerciasis-
associated epilepsy
In the context of the ongoing debate 
about the degree of responsibility of 
Onchocerca volvulus in human cases 
of epilepsy, Cédric Chesnais and 
colleagues support a relationship 
between O volvulus microfilariae 
and the development of epilepsy.1 
Regarding the causes that could 
trigger onchocerciasis-associated 
epilepsy, three mechanisms have 
been proposed: microfilariae present 
in the central nervous system, the 
human immune response, and sleep 
deprivation due to intense itching.2 
Different pathogenic capabilities of 
O volvulus strains, general concomitant 
viral, bacterial, or parasitic infections, 
genetic variation in how the body 
produces antibodies, and measles 
infection followed by malnutrition 
have also been considered as possible 
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