Table 1. Plasmodium ovale wallikeri and Plasmodium ovale curtisi Exhibit Different Relapse Latencies in Cases of Imported Malaria from Africa.

Median Latency Period (no. of days with IQR)

Region Reporting Imported Cases P ovale Cases (no.) P ovale wallikeri P ovale curtisi Reference

United Kingdom (2003-2011) 134 41 (29-57) 86 (66-111) Nolder D, et al. BMJ Open 2013.
Spain (2005-2011) 35 10 (3-58) 95 (13-297) Rojo-Marcos G, et al. Mal J 2018.
China (2010-2017) 120 31 (14-99) 98 (8-199) Zhou R, et al. Sci Rep 2019.

Abbreviation: 1QR, interquartile range; P ovale, Plasmodium ovale.

in their calls, it also excludes relapses
from heterologous hypnozoites. These
hypnozoites account for the majority
of relapses in Asia; they may arise from
previously acquired infections and/or
minority genotypes within a polyclonal
infection, which are often missed by
common genotyping approaches [7-9].
Thus, it is plausible that some or all of
the 4 nonhomologous P. ovale wallikeri
reappearances that Groger et al detected
represent  heterologous  hypnozoite-
induced relapse.

Second, acquired immunity likely plays
a role in suppressing or masking relapses.
Acquired strain-specific immunity during
a febrile illness may prevent hypnozoites
of the same genotype from achieving
blood-stage breakthrough during a sub-
sequent relapse. If P ovale wallikeri is
a frequently relapsing strain similar to
Asian strains of P. vivax, early acquisition
of immunity in endemic populations [10]
could obscure the short-latency relapses
observed in nonimmune travelers. This
possibility provides an alternative expla-
nation for the differing P. ovale wallikeri
relapse frequencies reported by Groger
et al compared to others.

Much remains unknown, as P. ovale in
Africa has long existed in the shadow of
P, falciparum. It is clear that additional re-
search is needed to build upon the work
by Groger et al.[1] We commend the
authors on an intriguing first look into
P, ovale relapses in Africa and an epide-
miology that has yet to be defined.
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Reply to Lin et al

To THE EpITOR—We thank Lin and col-
leagues [1] for their interest in our work
and welcome the opportunity to exchange
further thoughts about this interesting
topic. Indeed, in light of the data pub-
lished so far characterizing latency periods
of Plasmodium ovale spp. in returning
travelers [2-4], our findings give rise to
questions.

We wholeheartedly agree that the ab-
sence of P. ovale wallikeri relapse in our
study is surprising, given the documen-
tation of reappearing P. ovale wallikeri
parasitemia in returning travelers. The
possible explanations for this finding
include differences in populations and
treatment observation. Although data in
our study [5] are from participants res-
iding and being followed up in a highly
malaria-endemic country, data in the
literature come mostly from individ-
uals residing in a malaria-nonendemic
country with a travel history to a malaria-
endemic country [2-4].

Thus, though our study reliably cap-
tured baseline and recurring infections,
and treatment was administered under
supervision, the diagnosis of precedent
or so called primary infections of travel
returnees, as reported in the above-
mentioned studies, was neither well
defined nor supported by polymerase
chain reaction results. Furthermore,
travelers may not have adhered to
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unsupervised  treatment regimens.
Some cases could thus reflect prolonged
latency or recrudescence of the base-
line infection rather than true relapse.
However, we need to consider the pos-
sibility that the absence of detected ho-
mologous relapses of P. ovale wallikeri
was a chance finding in an overall lim-
ited number of patients—a fact we tried
to convey in our publication.

Lin et al [1] also rightly question
whether our conservative definition of
relapse may underestimate the true in-
cidence of relapse events because of the
exclusion of heterologous relapses, which
may play a particularly important role
owing to preferential suppression of ho-
mologous relapses by acquired immu-
nity. Although we can only agree with
this thoughtful comment, a conservative
approach is the only way to exclude the
possibility of classifying recrudescences
and reinfections as relapse in a long-term
follow-up study performed in a region
with active transmission. Ultimately, a
placebo-controlled randomized clin-
ical trial with a hypnozoitocidal drug
is required to adequately address this

question.
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Are Echinocandins Superior in
Efficacy to Azoles?

To THE EpITOR—Dr. Andes provided a
very thoughtful editorial commentary
on the latest of 10 published, random-
ized controlled trials (RCTs) comparing
drug regimens for the treatment of dis-
seminated candidiasis [1]. These 10
RCTs, published between 1994 and
2019, have compared polyene, azole, and
echinocandin regimens. Nine of the 10
RCTs concluded noninferiority of the
regimens; the latest trial is the first to
achieve a “superiority” conclusion [2].
Dr. Andes summarized the conclusions
of the societal guidelines on this disease,
based on meta-analyses of prior RCTs,
which is that echinocandins are supe-
rior in efficacy to azole-based therapy.
Although I understand why this may be
believed, I remain confused about 3 re-
lated questions on this topic.

First is the importance of the superior
rate of clinical cure for echinocandins at
the end-of-therapy time point mitigated
by the lack of difference 2 weeks later [2]?
In an era of crushing healthcare costs,

does a difference in “cure” (which is hard
to define objectively) at end of therapy but
not shortly thereafter justify thousands of
dollars of additional healthcare expend-
itures per patient for an echinocandin
versus fluconazole?

Second, is there a mortality differ-
ence between echinocandin and azole
therapy for disseminated candidiasis?
Mortality was not different between the
2 arms in the most recent trial [2]. Dr.
Andes indicated a nonsignificant trend
to reduced mortality in the echinocandin
arms in meta-analysis of the prior RCTs,
driven primarily by 1 study comparing
anidulafungin to fluconazole, in which
there was a clear center effect [3]. Because
there was no mortality difference in the
new RCT, it would be interesting to know
how adding it to the meta-analysis would
alter the conclusion. Would it make that
trend dissipate, particularly at later time
points, or reinforce it?

Third, what is the biological basis of
echinocandin superiority? One may be
tempted to think it is superior microbi-
ological killing of the cidal echinocandin
versus static azoles, despite the recent
debunking of the very concept of static
versus cidal therapies [4]. Consistent
with that debunking, in the current and
all prior RCTs, there was no difference
in rate of clearance of fungemia between
any of the arms, so that cannot be the
biological basis of clinical superiority.
I worry about biological plausibility of
a superiority conclusion given virtually
identical rates of microbiological clear-
ance, particularly in light of the fact that
all RCTs to date have failed to conclude
superiority on the most important objec-
tive endpoint, mortality.

Overall, I understand and poten-
tially even agree with the belief that
echinocandins may be superior. But
I wonder if the fact that clinical cure does
not differ at later time points, mortality
does not differ, and clearance of fungemia
does not differ might give pause to a
mandate that echinocandins are supe-
rior in efficacy and must be used first-line
for all patients. Perhaps a more nuanced
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