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breakthrough IFI among high-risk hema-
tologic malignancy and organ transplant 
patients on isavuconazole for prophy-
laxis and treatment (Table 1). All patients 
presented with pneumonia, including 
2 cases due to Aspergillus nigri group, a 
nonfumigatus Aspergillus species that 
exhibits increased minimum inhibitory 
concentrations to isavuconazole [10]. 
Additional breakthrough IFI pathogens 
included Rhizopus spp., Scedosporium 
apiospermum, and Aspergillus fumigatus. 
All patients received oral isavuconazole at 
standard dosing. In 2 cases, isavuconazole 
levels were measured and demonstrated 
adequate absorption. All cases were treated 
with escalation to liposomal amphotericin 
B with or without a second antifungal 
agent (triazole or echinocandin). The risk 
of mortality with breakthrough IFI was 
high: 3 of 5 died.

Although isavuconazole is an impor-
tant therapeutic option in the man-
agement of IFIs, the epidemiology and 
microbiology of breakthrough infections 
on this agent are not well understood. To 
help guide optimal empirical manage-
ment in these difficult cases, additional 
studies are needed to systematically 
evaluate breakthrough IFIs on isavucona-
zole given concern for azole-resistant or 
emerging fungal pathogens.
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Duration of Zika Viremia 
in Serum

To the Editor—Zika virus emerged 
in French Guiana in December 2015 
shortly after its first occurrence on the 
American continent [1]. In this context 

of emergence, molecular diagnostic 
approach is essential to confirm first 
human cases and to monitor the out-
break. Nevertheless, its use must be based 
on a robust diagnostic algorithm built 
from data of Zika virus RNA persistence 
in body fluids with minimal bias.

Here, we prospectively assessed Zika 
virus RNA persistence by real-time 
reverse transcription polymerase chain 
reaction in the serum of 38 infected- 
patients at restricted time intervals from 
onset of symptoms until virus clear-
ance [2]. Detection threshold was 1.8 
log10 copies/mL. No censored data and 
no intermittent virus detection were 
observed. Patients were included based 
on Zika virus RNA detection in their 
serum or urine no longer after 5  days 
after symptom onset. The cohort com-
prised 13 females and 25 males with 
an age of 39  ±  8.8 (mean ± standard 
deviation) years, recruited between 
December 2015 and November 2016 
in French Guiana, and all provided 
written informed consent. This study 
was approved by the independent eth-
ics committee “Comité de Protection 
des Personnes Sud-Méditerranée I” in 
Marseille, France. Time to event analy-
ses were performed using the packages 
survival (v 2.41.3), flexsurv (v 1.1) and 
survminer (v 0.4.1) in the R statistical 
environment [3]. An accelerated fail-
ure-time regression model (AFT) with 
a log-logistic error distribution was cho-
sen over other distributions to be fitted 
to the data based on the lowest Akaike 
information criterion.

The minimum and maximum Zika 
virus RNA clearance time observed in 
our cohort were 3 and 16 days after symp-
toms onset, respectively. Median time 
from symptoms onset to Zika virus RNA 
clearance in serum was similar with both 
models: 5  days (95% confidence inter-
val [CI] 4  days, 6  days) using the non-
parametric Kaplan-Meier method and 
4.8 days (95% CI 4.1 days, 5.6 days) using 
parametric AFT regression (Figure 1). 
According to the AFT regression, 95% of 
symptomatic patients would experience a 
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Zika RNA clearance after 10.8 days (95% 
CI 9.3  days, 12.6  days) post symptoms 
onset. No viral load nor sex effect were 
observed on time to Zika RNA clearance 
(P = .68 and P = .45, log-rank test).

Our results are in accordance with the 
median estimates assessed by Eui Jeong 
and colleagues analyzed only from 9 
imported Zika cases in South Korea [4]. 
However, several other studies estab-
lished a median time to Zika virus clear-
ance after symptom onset that equal or 
extend 10 days in plasma or whole blood 
[5–7]. In these works, several biases 
could have contributed to overestimate 
the duration of Zika viremia: (i) con-
sideration of asymptomatic patients, (ii) 
very low sample size, (iii) weekly interval 
sampling, or (iv) intermittent detection 
in the follow-up assessment of Zika virus 
RNA [5–7]. Here we provide estimates 
of time-dependent probabilities of loss 
of RNA Zika virus detection after onset 
of symptoms by analyzing a cohort of an 
unprecedent sample size. Our results can 
provide guidance concerning the opti-
mum time window after symptom onset 
for the implementation of molecular 
diagnosis tests on serum.
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Figure 1.  Probabilities of Zika virus RNA clearance according to time after onset of symptoms. Kaplan-Meier estimates (A) and parametric estimates (B) of the Zika virus 
RNA clearance probability. A table displaying number of individuals at risk of loss of Zika virus RNA detection is provided in panel A. An accelerated failure-time regression 
model (AFT) with a log-logistic error distribution was used to provide parametric estimates. The medians are indicated for both analyses (A, B) and the 95th percentile is 
provided for the parametric analysis only (B). Light gray shading denotes 95% confidence intervals. Abbreviation: CI, confidence interval.
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Reply to Fontaine

To the Editor—We thank Fontaine 
and colleagues for their report, which 
estimated the duration of Zika virus 
(ZIKV) RNA detection in the serum of 
38 patients with symptomatic infection, 
and for their comments [1] on our recent 
article, which described the dynamics of 
ZIKV RNA shedding in different body 
fluids and the antibody response in 30 
subjects with acute infection [2]. The 
median time from symptom onset to 
ZIKV RNA clearance in serum estimated 
by Fontaine (5  days, 95% confidence 
interval [CI] 4.1–5.6) was shorter than the 
median estimates assessed by our study 
[2] (11.5 days, 95% CI 9–33) and by the 
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