would reduce blood culture yield by almost
40% [4]—was unusual in their patients, but
do not report exactly how many had received
antibiotics prior to study enrollment.

In contrast, we found that 13/87
(14.9%) Myanmar adults hospitalized
with a positive malaria blood film were
bacteremic [5]. The bacteremic patients
were sicker and more likely to die, but
bacterial coinfection was suspected clini-
cally in only 5 (38%), emphasizing that in
the resource-limited setting it may be as
difficult to diagnose in adults as in chil-
dren [2, 6]. Although 42/87 (48%) were at
high risk of death (respiratory coma aci-
dosis malaria [RCAM] score > 2, which
has an estimated case-fatality rate of 21%
in the resource-limited setting [7]), there
were only 3 deaths. This may be at least
partly explained by the fact that 71/87
(82%) received empirical antibacterial
therapy at presentation.

We do not argue that all adults diag-
nosed with malaria should receive an-
tibacterial therapy, rather that the
threshold for its use should be lowered
in the resource-limited setting. We have
proposed that adults with an RCAM
score > 2 should also receive empirical
antibacterial therapy, which, in an era of
evolving antimicrobial resistance, could
be promptly discontinued if bacterial in-
fection were excluded. Almost certainly,
some of the Myanmar patients may have
been suffering predominantly from bac-
terial infection, with the parasitemia an
incidental finding. However, the prag-
matic clinician in a resource-limited
setting when faced with a critically ill pa-
tient should consider—at least initially—
covering both etiologies.

Concomitant bacteremia in children
with malaria is hypothesized to be due to
intense microvascular sequestration that
leads to impaired gut barrier function and
bacterial translocation [8]. The funda-
mental pathology of falciparum malaria is
the same in adults and children [9], and yet
adults have a far higher case-fatality rate.
More than 10% of adults with severe ma-
laria develop shock [10]—the still incom-
pletely understood “algid malaria”—and

bacterial coinfection appears likely to
explain a significant proportion. Until
further prospective studies define the fre-
quency of significant bacterial coinfection
more precisely, empirical antibacterial
therapy for critically ill adults with malaria
in resource-limited settings may be more
appropriate than Phu et al suggest.
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Reply to Aung et al

To THE EDITOR—Symptomatic malaria is
predominantly a disease of childhood in
areas of higher transmission (ie, much of
sub-Saharan Africa). Most cases of severe
malaria occur in children aged <5 years.
In these regions, both malaria and sepsis
are major causes of childhood death, yet
the clinical distinction between the 2 is
difficult, particularly if there is no ob-
vious focus of infection [1]. Furthermore,
severe malaria predisposes to bacterial
infections, particularly with Salmonella
sp., so a very sick child may have both
severe malaria and sepsis. In this epide-
miological context, the population prev-
alence of malaria parasitemia detectable
by microscopy or rapid diagnostic tests
(RDTs) is high, and on more sensitive
testing with polymerase chain reaction
assay, a large proportion of the entire pop-
ulation are found to be parasitemic. Thus,
when a severely ill febrile child presents
to a health facility and the microscopy or
RDT are positive for malaria parasites,
the admitting clinician is often uncertain.
Is this severe malaria, or is it sepsis with
an incidental parasitemia, or could it be
both severe malaria and sepsis together?
Today, an increasing proportion of in-
fections are diagnosed with RDTs, which
are not quantitative. With blood film mi-
croscopy, finding a malaria parasite count
above 10 000/uL is strongly suggestive of
malaria as the primary illness in a high-
transmission setting [1]. However, the se-
verely ill child could still have both severe
malaria and sepsis. In a meta-analysis
of 7208 children with severe malaria in-
cluded in 25 studies across 11 African
countries, the mean prevalence of inva-
sive bacterial infections was estimated to

536 « CID 2021:72 (1 February) « CORRESPONDENCE


https://academic.oup.com/journals/pages/authors/authors_faqs/conflicts_of_interest
https://pubmed.ncbi.nlm.nih.gov/25214480/?from_single_result=25214480&show_create_notification_links=False﻿
https://pubmed.ncbi.nlm.nih.gov/25214480/?from_single_result=25214480&show_create_notification_links=False﻿
https://pubmed.ncbi.nlm.nih.gov/25214480/?from_single_result=25214480&show_create_notification_links=False﻿
https://pubmed.ncbi.nlm.nih.gov/25214480/?from_single_result=25214480&show_create_notification_links=False﻿
mailto:jhanson@kirby.unsw.edu.au?subject=

be 6.4% (95% confidence interval [CI],
5.81% to 6.98%) [2]. For these reasons, it
is recommended that in areas of higher
malaria transmission, children suspected
of having severe malaria should also re-
ceive empirical broad-spectrum anti-
biotics [1, 3]. In practice, this usually
means ceftriaxone.

The situation is different in areas
of low malaria transmission. In these
areas, it is adults, particularly men, who
are more likely to present with severe
malaria. The malaria blood smear has
greater predictive value, and the diag-
nosis is therefore easier. In managing
adult patients with severe malaria, the
World Health Organization (WHO) cur-
rently recommends that physicians have
a low threshold for starting antibiotics,
but that routine empirical treatment with
broad-spectrum antibiotics is not neces-
sary [1, 3]. This perspective has been chal-
lenged in a recent series from Myanmar.
In 2 combined series, 13 (14.9%) of 87
adult patients hospitalized with a positive
malaria blood film were bacteremic [4,
5]. It was concluded that “empirical anti-
biotics may also be appropriate in adults
hospitalized with falciparum malaria in
low transmission settings, until bacterial
infection is excluded” [4]. In contrast, a
recent large prospective study of sequen-
tial adult patients with strictly defined
severe falciparum malaria from Vietnam
found only 9 (1.07%) of 845 patients were
bacteremic [6].

In this issue of Clinical Infectious
Diseases, the authors of the original se-
ries from Myanmar propose that the
marked difference between the 2 studies
might be explained by unreported anti-
biotic pretreatment and by blood culture
insensitivity, although similar blood vol-
umes were cultured in both studies. As
described in Phu et al [7], antibiotic self-
treatment was unusual in the Vietnamese
patients with severe malaria but cannot
be excluded completely, and blood cul-
ture is certainly insensitive in the diag-
nosis of septicemia. Nevertheless, the
majority of patients in the Vietnam series
did not receive antibiotics during their

hospital stay and recovered uneventfully.
How then can this marked difference be-
tween the 2 studies be reconciled? The
adult patients hospitalized in Myanmar
with a diagnosis of malaria who were
bacteremic had fever, neutrophil leuko-
cytosis, and low malaria parasite counts
[4, 5]. Indeed, their semiquantitative ma-
laria parasite counts were significantly
lower than in the nonbacteremic malaria
patients, and they were orders of magni-
tude lower than the bacteremic patients
in the Vietnam study. It is also unclear
how many of the Myanmar patients ful-
filled the WHO criteria for severe ma-
laria [1]. In contrast, the patients in the
Vietnam series all had strictly defined
severe falciparum malaria, and concom-
itant bacteremias were associated with
very high parasitemias, no neutrophil
leukocytosis, and a high mortality [7].
The prevalence of bacteremia on admis-
sion was 0.65% (95% CI, .08% to 1.2%)
in the Vietnamese patients with ma-
laria parasitemias less than 20% (20% of
erythrocytes containing one or more ma-
laria parasites), which is 23 times lower
than in the Myanmar series.

The simplest and most plausible expla-
nation for these marked differences is that
the adult Myanmar patients with bac-
teremia did not have severe falciparum
malaria but instead had bacterial sepsis
as their primary illness, and they had in-
cidental low density malaria parasitemia
(a common finding in malaria endemic
areas). Recent epidemiological studies
across the Greater Mekong subregion,
an area of low seasonal malaria trans-
mission, show that asymptomatic para-
site carriage in adults is more common
than thought previously [6]. It is there-
fore not unexpected that adults living
in these areas who develop bacterial in-
fections might sometimes also have in-
cidental low-density parasitemias. With
the exception of enteric fever, neutrophil
leukocytosis is another pointer to a pri-
mary bacterial infection. Emphasizing
this diagnostic distinction is clearly of
clinical importance. Thus, the current
WHO guidelines that adults with severe

falciparum malaria do not require em-
pirical antibacterial drugs on admission
seems reasonable based on current evi-
dence. The one important exception is
patients with very high parasite counts.
In the Vietnamese patients with >20%
malaria parasitemia, the prevalence of
concomitant bacteremia was 5.2% (95%
CI, .2% to 10.3%), a risk ratio of 8.1 (2.2
to 29.5). Whether 20% parasitemia is the
optimum threshold for giving empir-
ical broad spectrum antibiotics was not
determined. This argues for rapid thin
blood film assessment with accurate par-
asite counts in all patients suspected of
having severe malaria [1, 7]. Severe ma-
laria is a risk factor for bacterial infec-
tions, and there should be a low threshold
for starting antibiotics in adults with se-
vere falciparum malaria [1, 3], but those
who are not hyperparasitemic do not re-
quire empirical antibiotics on admission.
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It Is Not a Case-control Study

To THE EpITOR—I read the recent
study by Li et al with great interest
[1]. The study investigated the asso-
ciation between coronavirus disease
2019 (COVID-19) infection during
pregnancy and the risk of maternal
and neonatal outcomes. It extends our
knowledge regarding the potential risks
of COVID-19 infection during preg-
nancy that may impose on birth out-
comes. However, the study design was
not case-control as stated in the title.

The investigators examined 16 preg-
nant women confirmed with COVID-19
infection and another 18 as suspected
cases, and then compared them with a
group of pregnant women without the in-
fection (“controls”). The study examined
the association between infection status
and pregnancy outcomes. This study de-
sign was truly a cohort study.

A case-control study is a retrospective
study design, which is to recruit partici-
pants based on outcome status, rather
than on risk exposure status [2]. As this
study was to examine whether COVID-
19 infection affects risks of pregnancy
outcomes, a case-control study should
recruit women with adverse pregnancy
outcomes as cases and women without
the indicated outcomes as controls. Then,
the status of exposure to COVID-19 in-
fection beforehand is retrospectively
assessed and compared between the
groups. A case-control study is a useful
study design that can be used to quickly
investigate the possible causes of a certain
outcome [3]. A recent emergent example

was about the risk of Zika virus infection
on newborn microcephaly [4].

Although the misnomer of “case-
control” study was not rare before and
may still exist in the future [5], preventing
the misuse of study design terms is im-
perative in the scientific community, for 2
reasons. The first is about scientific com-
munication. Nowadays, dissemination of
scientific findings is much easier than a
century ago. Scientific publications can be
accessed from every corner of the world
aslong as the internet is working. A stand-
ardized, clear-cut and well-defined study
design classification can promote readers’
accurate appraisal of the research find-
ings. The second reason is about scien-
tific progress. The systematic review and
meta-analysis has been regarded as a top
method of medical evidence generation,
but it builds on individual standalone
studies. When the naming system of
study design is not standardized, it causes
confusion among the systematic review
researchers and makes it troublesome to
correctly archive the data.
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Reply to Chen

To THE EpitorR—We thank Dr Hsin-Jen
Chen for his comments on our article [1, 2].
We understand his concern was the result of
seeing our study from a different angle. He
thought our study was a cohort study, as co-
ronavirus disease 2019 (COVID-19) infec-
tion (“exposure” in his opinion) occurred
before maternal and neonatal outcomes.
However, when we initiated the study, we
first grouped patients based on their di-
sease status (confirmed with COVID-19 or
not), so COVID-19 infection was a disease
outcome rather than an exposure. We com-
pared their medical history and laboratory
profile on admission to identify the poten-
tial risk factors of infection (‘exposure”).
We found that coexisting chronic illness
and maternal complications might be asso-
ciated with an increased risk of COVID-19
infection. From this perspective, our study
is a case-control study [3].

Given the serious concerns about po-
tential vertical transmission and adverse
events in pregnant women with COVID-
19, we further compared the maternal
and neonatal outcomes of COVID-19 and
non-COVID-19 patients. It is of note that
our study included 2 vulnerable popula-
tions (pregnant women and neonates), and
COVID-19 infection coincided with pre-
labor and delivery. Although our initial de-
sign was for a case-control study to explore
the risk factors in pregnant women, from
the perspective of neonates, our study was
more like a cohort study. However, since
the exact onset dates of COVID-19 infec-
tion (so-called exposure in a cohort study)
were uncertain in some patients, we hesi-
tate to call this a cohort study in the per-
spective of pregnant women. We recruited
the pregnant women when they had acute
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