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VE1 immunohistochemistry to L)
determine BRAFV%%%E mutation in
Langerhans-cell histiocytosis

Inmunohistoquimica ve1 para determinar la
mutacion de braf en la histiocitosis de células
de langerhans

Dear Editor:

Langerhans cell histiocytosis (LCH) is a disease with het-
erogeneous manifestations whose immune or neoplastic
origin has not been clearly established. Somatic changes
in the BRAF proto-oncogene (BRAFY®%E variant) are found
in more than 50% of LCH lesions. Our aim was to validate
the use of immunohistochemistry with the VE1 mono-
clonal antibody as a simpler and faster approach than
molecular techniques for the diagnosis of BRAFY0%E-positive
LCH.

Between 1976 and 2015, 91 patients underwent eval-
uation, with a mean age at diagnosis of 4 years (range,
0.08-17). Twenty-five percent had single-system forms of
disease (SS-LCH), most frequently involving skin or bone,
and 70% multisystemic forms of disease (MS-LCH). The
median duration was 4 years, with an overall survival of
94% (95% Cl, 91-97). We obtained biobank samples for
13 patients applying the following criteria: (1) Diagno-
sis of LCH based on the morphological analysis of the
haematoxylin-eosin stain and immunohistochemical staining
for proteins S100 and CD1a; (2) availability of histologi-
cal sections in paraffin, and (3) exclusion of bone tissue
samples to avoid distortion due to immunohistochemical
expression secondary to the decalcification with nitric acid
required for the processing of these samples. We did not
find significant differences in the clinical characteristics
of this subset of patients compared to the total group of
patients under consideration, so we considered the sample
representative. The presence of BRAFV¢F was assessed by

quantitative polymerase chain reaction (PCR) (BRAF V600
Mutation Test; Roche®) and with a BRAFY¢%F immunohisto-
chemistry test (VE1 antibody, VENTANA® Medical Systems).
The BRAFY6%E jmmunoreactivity was classified with a semi-
quantitative scale as negative (—), weak (+), moderate (++)
or strong (+++). Samples with strong staining were consid-
ered positive.’?

Among the 13 samples under study, BRAFY6%E was
detected in 6 (46%). The concordance between the
diagnosis made by molecular techniques and by immuno-
histochemistry was 100%, with detection of BRAFY6(E by
PCR in every sample with strong immunoreactivity (+++)
(Table 1).

The results suggest that the BRAFY6%E variant plays an
important role in approximately half the patients with LCH.
These genetic changes support the conceptualization of
BRAFY60E_positive LCH as a neoplastic disease, given the
evidence of clonality in the lesions.>* Other authors con-
sider that in the absence of this variant, the basis of
LCH could be a process of immune dysregulation causing
inflammation.”

The importance of the detection of BRAFY®?E in LCH
resides in its potential as a therapeutic target, opening up
new possibilities for treatment in refractory patients.® Fur-
thermore, we propose the use of VE1 immunohistochemistry
as an alternative to molecular methods for detection of the
BRAFY60E variant, as it is both reliable and easy to perform
and interpret.
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Table 1
Medical Systems) and real-time PCR (cobas® test, Roche).

Clinical characteristics and BRAFY¢9E results obtained through immunohistochemistry with the VEI antibody (VENTANA®

Age at diagnosis Disease form  Tissue VE1IHC  BRAF V600E PCR  Total sample: IHC/PCR
1 2 years MS-LCH Lymph node Negative Unmutated 2 negative (15.4%)/Zero mutated (0%)
2 1 month SS-LCH Lung Negative Unmutated :
3 2 months SS-LCH Skin + Unmutated 4 weak (30.8%)/Zero mutated (0%)
4 1 year MS-LCH Skin + Unmutated AR s
5 7 months MS-LCH Lymph node Unmutated
6  4years SS-LCH Muscle Unmutated
7 8 years SS-LCH Soft tissues  ++ Unmutated 1 moderate (7.2%)/Zero mutated (0%)
' oy
8 4years SS-LCH Soft tissues  +++ Mutated 46.2%)/6 mutated (46.2%)
9 13 years SS-LCH Orbit +t Mutated X 2;- e %
10 1 year SS-LCH Skin +4+ Mutated
11 10 months MS-LCH Ear +4+ Mutated
12 1 month MS-LCH Gum +H+ Mutated
13 1 month MS-LCH Skin ++t Mutated

The images correspond to a representative case in the subsets of patients with negative, weak, moderate or strong immunohistochemical

staining.

IHQ: immunohistochemistry; MS-LCH, multisystem Langerhans cell histiocytosis; PCR, polymerase chain reaction; SS-LCH, single-system

Langerhans cell histiocytosis.
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Coxsackievirus-induced myocarditis n
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Miocarditis agudas por virus coxsackie
Dear Editor:

Acute myocarditis is a life-threatening myocardial inflamma-
tory disease mainly caused by viral infections. Virus-induced
myocarditis can refer to virus-mediated or virus-triggered
(immune-mediated) disease; coxsackieviruses may cause
virus-mediated myocarditis, as viral replication can cause
direct cardiomyocyte injury.'

There are critical knowledge gaps regarding the
diagnosis, prognosis and treatment of myocarditis. The
aim of this report is to describe the clinical pre-
sentation of coxsackievirus-induced myocarditis and its
outcomes.

Coxsackievirus is one of the most common causative
agents of myocarditis in children. In a period of 14
years (April 2007 to September 2021), there were 5 cases
of coxsackievirus-induced myocarditis confirmed by poly-
merase chain reaction (PCR) testing of blood samples out
of 55 cases of viral myocarditis, making coxsackievirus the
second leading causative agent in the sample following par-
vovirus B19.

The cases occurred in 4 newborns (median age 16.5 days,
range 8-24) and 1 infant aged 10-months. Table 1 presents
the demographic and clinical characteristics of the sample.

Certain Enterovirus serotypes are associated with par-
ticular clinical phenotypes and age groups.” In the subset
of cases of Enterovirus infection in our sample, coxsack-
ievirus was the only detected virus, as it is the predominant
type causing myocarditis.® Four fifths of the patients with
coxsackievirus were newborns, and other viruses were
found in older children. As previously described, Enterovirus
myocarditis and sepsis affect significantly younger children
compared to other presentations.? A systematic review of
severe neonatal enterovirus infections found that 54.7% of
the cases of myocarditis occurred in newborns aged less
than 7 days.® Coxsackievirus-adenovirus-receptor (CAR) is
a key element of coxsackievirus-induced myocarditis that
also plays a role in cardiac morphogenesis. Its expres-

sion peaks in the perinatal period, after which levels
decrease with age, thereby decreasing the risk of fatal
myocarditis.*

The infection may be transmitted vertically, before or
after delivery, or horizontally.® All cases in our sample
involved horizontal transmission, with a history of upper
respiratory tract infection preceding heart dysfunction by
a median of 4 days (range, 1-7), although the tracheal aspi-
rate PCR test was only positive in 1 patient. While it has
been reported that PCR cycle threshold values are consid-
erably lower in faecal samples compared to blood,? routine
faecal PCR testing in neonates with myocarditis may identify
the etiological agent efficiently.

All newborns presented with severe disease in the form
of cardiogenic shock, which was consistent with previous
studies?* and could be explained by their functionally imma-
ture immune system® and upregulated expression of CAR
in the perinatal period.* The infant presented with heart
failure. None of the patients had arrhythmia. All patients
required admission to the intensive care unit and inotropic
support, and all but one (80%) mechanical ventilation. On
the other hand, adults usually develop mild symptoms, with
only 8.6% presenting with fulminant myocarditis in a retro-
spective registry.’

Electrocardiographic abnormalities were present in 3
patients: ventricular repolarization abnormalities (2/5,
40%) and q waves (2/5, 40%). The initial blood tests
showed elevated levels of troponin and creatine kinase.
The echocardiographic assessment revealed left ventric-
ular (LV) dysfunction in every patient (median ejection
fraction, 30%; IQR, 13%), LV dilatation in 1, left atrial
dilatation in 4 and mitral valve regurgitation in 4. Left
ventricular hypertrophy was present in 4 patients (80%).
Significant right ventricular dysfunction was present in
2 patients.

The clinical diagnosis of myocarditis was confirmed in
all but one patient by cardiovascular magnetic resonance
imaging (CMR), the primary tool for non-invasive assessment
of myocardial inflammation.® Table 1 documents the Lake-
Louise criteria and the presence of pericardial effusion. The
patient that did not undergo CMR in the acute phase pre-
sented with cardiogenic shock almost requiring mechanical
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