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Scanning electron microscopy
of ibrutinib-induced hair shaft
changes™

Dear Editor,

Bruton’s tyrosine kinase (BTK) is essential for the develop-
ment and maturation of B-lymphocytes. These cells do not
mature in individuals with mutations in this enzyme, and
they have X-linked agammaglobulinemia, the most common
type of congenital agammaglobulinemia.’

BTK is also expressed in tumor cells, and its inhibition is
gaining increasing importance in the treatment of B-lineage
neoplasms.? BTK participates in the activation of these cells,
being important for the survival of malignant B cells and,
therefore, its inhibition decreases their proliferation and
survival.

Ibrutinib is a potent irreversible BTK inhibitor and was
the first inhibitor of this enzyme approved by the FDA
for the treatment of the following diseases in adults: 1)
Chronic graft-versus-host disease, after the failure of one
or more systemic therapy lines; 2) Chronic lymphocytic
leukemia/small cell lymphocytic lymphoma (CLL/SCLL); 3)
CLL/SCLL in adults with 17p deletion; 4) Mantle-cell lym-
phoma in adults who have received at least one prior
therapy; 5) Relapsed/refractory marginal zone lymphoma,
in adults who require systemic therapy and have received at
least one prior anti-CD20-based therapy; and 6) In Walden-
strom’s macroglobulinemia.?

The described side effects are fatigue, diarrhea,
peripheral edema, cardiac arrhythmia (atrial fibrillation),
bleeding, and infections (respiratory tract).*°

Ibrutinib can have cutaneous adverse effects, with a
peak incidence in the first year of treatment. The most
common manifestations are skin rash, petechiae and ecchy-
mosis. Also, urticaria, herpes simplex and herpes zoster
reactivation, panniculitis, and Stevens-Johnson syndrome
may occur.®’

Despite the specificity for BTK, some skin effects are sim-
ilar to those produced by EGF (epidermal growth factor)
inhibitors,® such as the described acneiform rash, changes
in hair/eyelashes,’ and longitudinal grooves on nails.

A 72-year-old patient who had received ibrutinib for six
months to treat mantle lymphoma unresponsive to conven-

* Study conducted at the Graduate Program in Health and Behav-
ior, Universidade Catolica de Pelotas, Pelotas, RS, Brazil.

Figure 1

Modification in hair curl pattern.

tional therapy was assessed. The patient reported a slight
alteration in his hair, with a change in its curling (Fig. 1).
Some hair shafts were cut and examined in natura with
scanning electron microscopy. At medium magnification, dis-
creet longitudinal channels were observed in the hair shafts
(Fig. 2A and B), which are not seen in normal hair (Fig. 2C).
At high magnification, these channels were very evident
(Figs. 3 and 4).

The authors did not find any reports in the literature
of an examination of hairs shafts with scanning electron
microscopy showing alterations caused by ibrutinib. There
are some reports with EGF inhibitors, in which channels
were also described in the hair shafts,’ in this case with
greater clinical consequences, making the hair frizzy and
the eyelashes elongated (trichomegaly) and without curva-
ture. The channels seen in these drug-induced cases are
similar to those seen in families with uncombable hair,°
and in a syndromic type of pili canaliculi associated with
a central nervous system degeneration called giant axonal
neuropathy.

The findings of this patient demonstrate, on ultrastruc-
tural examination, a similarity between the alterations of
EGF and BTK inhibitors.

BTK inhibition is an expanding concept in the treatment
of hematologic malignancies, with 22 drugs under develop-
ment, and the emergence of drugs with less systemic and
cutaneous toxicity is possible in the near future.'®'?


https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2022.10.005&domain=pdf

Anais Brasileiros de Dermatologia 2023;98(4):520-528

Figure 2 Scanning electron microscopy. (A. and B) Medium magnification showing discreet hair shaft channels (x300 and 270).
(C) normal control (x300).
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Figure 3  Scanning electron microscopy. High magnification revealing a channel in the hair shaft (x550).
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Thyroid function and thyroid »
antibodies in patients with
alopecia areata: a comparison

of clinical patterns™

Dear Editor,

Alopecia areata (AA) is a disease that affects both men
and women, with an overall prevalence of 1.2% to 2.2%."?
A strong connection has been reported between AA and
thyroid gland diseases, this is because both diseases share
a common autoimmune component with similar genetic
variations." Several case-control studies have reported a
higher proportion of cases with a diagnosis of thyroid
diseases or with altered parameters in thyroid func-
tion and autoantibody tests, as compared to the general
population.®>* However, the studies analyzing this associ-
ation according to the clinical presentations of AA (e.g.,
diffuse AA, multilocular AA, and ophiasis AA) are still lim-
ited.

The objective of this study was to compare, according
to the clinical patterns of AA, the result variations in thy-
roid function tests (Thyroxine - T4 and thyroid stimulating
hormone - TSH) and in thyroid antibody tests (Thyroglob-
ulin Antibody - TGAb and Thyroid Peroxidase Antibody -
TPOADb) in a cohort of patients that were screened for thy-
roid abnormalities during the diagnostic process of AA in a
Latin American center.

We performed a retrospective review of cases with AA
diagnosed between 2017 and 2020 in Cali, Colombia. Adults
identified with a clinical pattern compatible with diffuse
AA, multilocular AA, or ophiasis AA, who underwent thyroid
function screening during the diagnosis of AA were analyzed.
Only patients who had at least one measurement of T4 or
TSH and TGAb or TPOAb were included in this report. Eth-
ical approval was obtained from the Institutional review
board.

T4 or TSH values outside the normal range were classified
as abnormal thyroid function. Similarly, an altered thyroid
antibody level was defined by measurements of TPOAb or
TGAb. The normal cut-off ranges were 5.0-11.0 ug/dL for
T4, 0.4-4.0 IU/mL for TSH, less than 35 IU/mL for TPOADb,
and less than 20 IU/mL for TgA. Cases with a previous

* Study conducted at the Clinica Imbanaco Grupo Quirén Salud,
Cali, Colombia.

diagnosis of thyroid disease were considered with abnormal
thyroid function and altered antibody levels. All analyses
were carried out in Stata version 16.0 (StataCorp, Texas,
USA). The Kruskal-Wallis nonparametric test was used for
the comparison of quantitative variables. Qualitative varia-
bles were tested using the Chi-square or Fisher’s exact test.
A p-value less than 0.05 was considered statistically signifi-
cant.

A total of 89 patients with AA were included in this
study, 32 (36.0%) of them had a diffuse pattern, 31 (34.8%)
had a multilocular pattern, and 26 (29.2%) had an ophi-
asic pattern. The median age was 40 years (Interquartile
Range - IQR 35 to 52 years), and 85.4% (76) were women.
Approximately one in four AA patients reported a conco-
mitant diagnosis of thyroid pathology, and all were being
treated with levothyroxine. The most frequent conco-
mitant thyroid condition was hypothyroidism (n = 20),
followed by thyroid nodules (n = 2) and cancer (n = 1)
(Table 1).

The proportion of cases with altered values on T4,
TSH, TPOAb, or TGAb according to clinical AA patterns is
shown in Table 1. The proportion of AA cases with altered
antibody levels (42.7%) was higher than that with abnor-
mal thyroid function (31.5%). In approximately half of AA
cases, at least one abnormal thyroid result was reported
as ‘‘Thyroid dysfunction’’ (Fig. 1). There were no statisti-
cally significant differences between cases with diffuse AA,
multilocular AA, and ophiasis AA with respect to thyroid
function and altered antibody levels (p > 0.05). Abnor-
mal T4/TSH values were more common among patients
with ophiasis AA (38.5%). Thyroid dysfunction was more
common in cases with a multilocular and ophiasis pattern
(~50%).

Thus, the main finding of this study revealed that thyroid
dysfunction is present in half of the patients with AA, with-
out differences between the following patterns: diffuse,
multilocular, and ophiasis. This estimate is higher than the
reported rates for the general population (0.3% to 11.3%),°
suggesting a possible causal association between AA and thy-
roid dysfunction. However, the causal relationship remains
unclear, with inconclusive results that give cause for further
study. For example, in the recent study performed by Dai
et al., a high risk of AA in patients with thyroid diseases and
an increased risk of thyroid diseases in AA patients were
reported, suggesting a bidirectional association between
these conditions.’
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