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The authors reply: In our multicenter, phase 2 
study, the combination of lenalidomide and ritux-
imab as initial treatment for mantle-cell lympho-
ma was proposed as an alternative to more inten-
sive approaches such as high-dose chemotherapy 

and autologous stem-cell transplantation. Pa-
tients who participated in the study either were 
not candidates for transplantation because of co-
existing conditions or wished to avoid combina-
tion chemotherapy. The ongoing intergroup E1411 
study (ClinicalTrials.gov number, NCT01415752) 
is evaluating a similar approach of induction 
therapy with rituximab, bendamustine, and bort-
ezomib followed by maintenance therapy with 
rituximab and lenalidomide in older patients 
with previously untreated mantle-cell lymphoma.

Studies of the potential effect of lenalidomide 
treatment on subsequent stem-cell collection in 
patients with lymphoma are lacking, and this 
effect was not relevant to our study design. How-
ever, this interesting question can be addressed 
by future studies incorporating lenalidomide-
containing regimens.
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Invasive Candidiasis

To the Editor: In their review on invasive can-
didiasis, Kullberg and Arendrup (Oct. 8 issue)1 
raise the question of what is the most appropri-
ate initial antifungal therapy for patients who 
have previously been exposed to echinocandins 
for prolonged periods. The authors state that tri-
azoles may be the preferred agent in such cases. 
Recent epidemiologic data show a shift in the 
distribution of candida species, with a signifi-
cant increase in Candida glabrata, a species that is 
more likely to be resistant to azoles and the most 
common species resistant to fluconazole.2 Fur-
thermore, prior exposure to echinocandins has 
also been shown to promote not only resistance 
to these agents but also multidrug resistance, de-
fined as candida resistant to fluconazole and one 
or more echinocandins.3 Thus, for patients with 
previous antifungal selection pressure, triazoles 
may not be the most appropriate first-line treat-
ment. Liposomal amphotericin B, which has a 
broad spectrum of activity, may be a better choice 
as an empirical therapy in this clinical setting.
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To the Editor: Kullberg and Arendrup have up-
dated the current scenario of invasive candidiasis. 
Multispecies invasive candidiasis requires atten-
tion because it can emerge as a threat.1 In our re-
cently conducted prospective observational study 
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that involved 200 critically ill patients who did not 
have neutropenia, growth of candida species was 
observed in blood samples from 17 patients (un-
published data). Of these 17 patients, 3 had multi-
species candidemia, with growth of more than one 
species in the same blood-culture bottle or in sam-
ples obtained during a 72-hour period. C. albicans 
and C. auris were found in 1 patient, and C. glabrata 
and C. tropicalis were found in 2 patients. Two pa-
tients had severe acute pancreatitis, and 1 patient 
had multiple coexisting conditions with acute or 
chronic heart failure; all 3 of these patients died. 
Polymicrobial bacterial bloodstream infections are 
generally nosocomial, more common in patients 
in whom the source of infection is intraabdomi-
nal, and associated with a higher mortality than 
monomicrobial bacterial bloodstream infections.2 
This area remains unexplored in the field of inva-
sive candidiasis. The identification of multispecies 
invasive candidiasis is important because it may 
require an aggressive treatment approach.
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To the Editor: In their scholarly review, Kull-
berg and Arendrup correctly suggest that germ-
line genetic variations should be considered in 
selected patients with invasive candidiasis. The 
authors refer to common variants that have been 
associated with disease in genomewide associa-
tion studies. However, these polymorphisms are 
very weakly associated with candidiasis. Given the 
fact that the relative risks of candidemia associ-
ated with some of these polymorphisms are lower 
than 2, identification of these genetic variations 
cannot help physicians at the bedside. Surpris-
ingly, Kullberg and Arendrup did not discuss the 
role of single-gene inborn errors of immunity, 
which are caused by rare variants that have been 
increasingly documented in otherwise healthy 
children, adolescents, and adults with invasive 

fungal diseases. In particular, biallelic mutations 
in caspase recruitment domain-containing pro-
tein 9 (CARD9) were reported in patients with 
hitherto unexplained invasive candidiasis.1-3 An 
intriguing aspect of this disorder is that it has 
complete clinical penetrance for invasive fungal 
disease but variable expressivity: although inva-
sive candidiasis develops in most patients, invasive 
dermatophytosis develops in others.4 Consideration 
of an underlying monogenic primary immunode-
ficiency, such as CARD9 deficiency, is therefore 
warranted in patients who have invasive candi-
diasis without any clear risk factor. Understand-
ing the human genetic determinism of invasive 
candidiasis is useful for clinical care and genetic 
counseling.
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The authors reply: We agree with Jacobs that 
azoles are not the preferred drug class for inva-
sive candidiasis due to C. glabrata and that chang-
es in species distribution may drive treatment 
recommendations, as we stated in our review. In 
epidemiologic studies, an increasing incidence of 
C. parapsilosis infections is the major observation 
among patients with prior exposure to echinocan-
dins, for which fluconazole is the preferred ther-
apeutic choice. In clinical settings with a notable 
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incidence of multiresistant C. glabrata, C. krusei, or 
other candida species resistant to azoles, liposo-
mal amphotericin B may be an appropriate choice.

Azim et al. describe 3 patients infected by mul-
tiple candida species. In seven prospective clinical 
trials of invasive candidiasis that involved a total 
of 2342 patients (summarized in Table 3 of our 
review), 3 to 10% of the patients had been infected 
by multiple candida species. We are not aware of 
any of the studies showing higher mortality or 
treatment-failure rates among those patients.

Bosch et al. correctly point to the rare single-
gene inborn errors of immunity that have led to 
increased susceptibility to fungal infections, of 
which the CARD9 mutation is among the most 
relevant.1-3 These mutations occur sporadically and 
may be considered in patients with uncommon 
manifestations of invasive candidiasis. However, 
in our review, we specifically focused on polymor-
phisms that are prevalent in the intensive care 
unit (ICU) patient population that is seen in daily 
practice in such units. The identification of sub-
groups of patients in the ICU who have a risk of 

candidemia that is 2 to 19 times the risk among 
other patients in the ICU may considerably steer 
clinical management in terms of surveillance, 
prophylaxis, or empirical therapy in the future.4
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SLC25A32 Mutations and Riboflavin-Responsive Exercise Intolerance

To the Editor: Multiple acyl–coenzyme A dehy-
drogenation deficiency is an inborn error of 
metabolism with frequent muscle involvement. 
This deficiency is due to defects in the electron-
transfer flavoprotein genes ETFA and ETFB1 or in 
the electron-transfer f lavoprotein ubiquinone 
oxidoreductase gene ETFDH.2 In patients with 
this deficiency, all the mitochondrial flavoprotein 
dehydrogenases are defective with a specific bio-
chemical phenotype for multiple acyl–coenzyme 
A dehydrogenation deficiency. Yet, in a few patients 
who have a deficiency that is similar to multiple 
acyl–coenzyme A dehydrogenation deficiency, no 
mutations are identified in ETFA, ETFB, or ETFDH.3

We report on a 14-year-old girl who presented 
with recurrent exercise intolerance. She had bio-
chemical features of multiple acyl–coenzyme A 
dehydrogenation deficiency, but she did not have 
mutations in ETFA, ETFB, or ETFDH. Oral supple-
mentation with riboflavin led to dramatic improve-
ment in the clinical and biologic abnormalities.

Riboflavin is the precursor of flavin adenine 
dinucleotide (FAD), the cofactor for electron-
transfer flavoprotein and electron-transfer flavo-
protein ubiquinone oxidoreductase. We thus 

suspected a defect in FAD biosynthesis or trans-
port and studied genes involved in riboflavin 
metabolism.

Two heterozygous mutations, c.425G→A  
(p.Trp142*) and c.440G→A (p.Arg147His), were 
identified in solute carrier family 25, member 32 
(SLC25A32). SLC25A32 encodes the mitochondrial 
FAD transporter, an inner mitochondrial mem-
brane carrier that imports FAD from the cytosol 
into the mitochondria.3,4 Allelic segregation con-
firmed autosomal recessive transmission. At the 
complementary DNA level, the missense muta-
tion appeared homozygous, but the substitution 
responsible for the nonsense mutation was not 
identified. Consequently, we speculate that the 
messenger RNA (mRNA) harboring the nonsense 
mutation is degraded by the nonsense-mediated 
mRNA decay machinery.

We performed studies in yeast that showed 
that the missense mutation introduced in FLX1, 
the homologue of human SLC25A32 in Saccharo-
myces cerevisiae, resulted in a severe growth defect 
that was rescued by exogenous expression of 
wild-type FLX1 and also by SLC25A32. These find-
ings show the deleterious effect of this mutation 
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