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INTRODUCTION

l l ematological malignancies encompass a spec-
trum of heterogeneous disease entities with

Thyroid function, autoimmunity
and nodules in hematological
malignancies

Patrizia Mondello’, Alessandro Sindoni?, Vincenzo Pitini’,
Claudio Scisca', Giuseppe Altavilla', Salvatore Benvenga?4*®

ABSTRACT

Hematological malignancies encompass a large spectrum of disease entities whose treat-
ment by chemo/radiotherapy could lead to thyroid complications. To the best of our knowledge, no
study has simultaneously addressed thyroid function, autoimmunity and nodularity. Therefore, we
decided to conduct one. We evaluated 82 Caucasian patients (36 women
and 46 men), who were treated at our Oncology division for hematological malignancies (multiple
myeloma, chronic myeloid leukemia, chronic lymphatic leukemia, non-Hodgkin lymphoma and poly-
cythemia vera) and compared them with a control group of 104 patients. Patients who had received
or were receiving external head/neck radiotherapy were excluded. All oncological patients and con-
trol individuals underwent thyroid ultrasonography and thyroid function and autoimmunity tests.

A lower prevalence of enlarged thyroid and nodules were found in patients with respect to
controls. The rate of thyroid nodules was the highest in multiple myeloma and polycythemia vera,
and the lowest in chronic lymphatic leukemia. Non-Hodgkin lymphoma patients had the smallest
thyroid nodules while men with multiple myeloma the biggest ones. No patient had hypothyroidism,
while 5.6% of patients had subclinical hyperthyroidism. In contrast, within the control group the rates
of hypothyroidism and hyperthyroidism, overt and subclinical, were 3.8%, 20.2%, 0% and 0% respec-
tively. Moreover, the overall rate of thyroid autoantibody positiveness in patients was significantly
lower than controls. In our experience, we found a significantly lower prevalence of
thyroid abnormalities in hematologic patients who underwent chemotherapy, but not radiotherapy,
with respect to controls. Arch Endocrinol Metab. 2015;59(3):236-44
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Depending on the type of hematological malignan-
cies, treatment consists in the administration of chemo-
therapy with or without radiotherapy. The chemothera-
peutic schemes include alkylating agents, anthracyclines,

different epidemiology and whose classification has
evolved dramatically into highly-specific disease sub-
types of lymphoid malignancie (LM) and myeloid ma-
lignancie (1). In Europe, age-standardized incidence
rates are 24.5 per 100000 for LMs and 7.55 per 100000
for MMs (2). The most common LMs are plasma cell
neoplasms (4.62 per 100000), small B-cell lympho-
cytic lymphoma /chronic lymphatic leukemia (3.79 per
100000), diffuse B-cell lymphoma (3.13 per 100000),
and Hodgkin’s lymphoma (2.41 per 100000) (3). The
most common myeloid malignancies are acute myeloid
leukemia (2.96 per 100000), other myeloproliferative
neoplasms (1.76 per 100000), and myelodysplastic
syndrome (1.24 per 100000) (2).
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nucleosides analogues, monoclonal antibodies, differ-
entiating agents, epigenetic drugs, proteosome inhibi-
tors, immunomodulatory drugs (IMiDs) and tyrosine
kinase inhibitors (TKIs) (3). IMiDs (such as thalido-
mide and lenalidomide, which are used in multiple my-
eloma and non-Hodgkin lymphoma) and TKIs (such
as imatinib, nilotinib and dasatinib, which are used in
chronic myeloid leukemia) have also antiangiogenic
properties (3). Among side effects of IMIDs and TKIs,
alteration of thyroid function and triggering of thyroid
autoimmunity has been reported (4-13). Side effects
on the thyroid caused by head and neck radiotherapy
include altered function and development of nodules
that are at greater risk of being malignant (14).
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Thyroid lymphomas are rare malignancies and so
are thyroid plasmacytomas (15). Primary thyroid lym-
phoma is associated with Hashimoto’s thyroiditis (HT)
in 40 to 80% of cases, and HT may precede thyroid
lymphoma by 20 to 30 years (15,16). Thyroid plas-
macytoma anticipates multiple myeloma in up to one-
third of cases (15).

Thyroid investigations in patients with hematologi-
cal disorders have essentially focused on the thyroid
complications ensuing from chemotherapy and/or ex-
ternal irradiation (4-10,14,17-28). Because no study
has simultaneously taken care of all clinically relevant
thyroid aspects (namely, function, autoimmunity and
nodules), we have conducted such a study on hematon-
cologic patients excluding those who had been treated
with external irradiation.

MATERIALS AND METHODS

Patients’ group

We retrospectively evaluated 82 consecutive patients (36
women [F], 46 men [M]) admitted to our Oncology
division for the management of the malignancies speci-
fied below. Criteria for entry were: a) living in our island
(Sicily); b) treatment with chemotherapy only, and with
a minimum of three years (36 months) from the begin-
ning of chemotherapy. Their age at time of first visit was
64.5 + 12.2 years (median: 66; range 34-83), precisely
64.3 + 10 years (median, 66; range 44-82) in women,
and 64.2 + 13.5 years (median, 65; range 34-83) in
men. Age of patients in the five oncologic subgroups
specified below was similar, as analyzed by ANOVA (Df
= 4, P = 0.46; data not shown). Hematological malig-
nancies were as follows: multiple myeloma (MM), n =
22 (10 F and 12 M; 2 women had a known diagnosis
of thyroid nodules 10 and 15 years earlier); chronic my-
eloid leukemia (CML), n = 8 (2 F and 6 M; 2 men were
thyroidectomized 3 and 7 years earlier because of a mul-
tinodular goiter); chronic lymphatic leukemia (CLL), n
=4 (0 F and 4 M); non-Hodgkin lymphoma (NHL),
n =36 (20 F and 16 M; 4 women had nodular goiter
diagnosed 5 to 10 years earlier; 1 man had a 2-year his-
tory of antithyroid drug-treated Graves’ disease and 1
man had a 7-year history of HT that was being treated
with levothyroxine); polycythemia vera (PV), n = 12 pa-
tients (4 F and 8 M). Patients underwent the following
anticancer treatments: thalidomide (n = 10; 4 F and 6
M) or lenalidomide (n = 12; 6 F and 6 M) for MM,
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imatinib (n = 6; 2 F and 4 M) and nilotinib (n =2; 0 F
and 2 M) for CML, rituximab for CLL (n = 4, all males)
and NHL (n = 36; 20 F and 16 M), interferon (n = §;
4 F and 4 M) and oncocarbide (n = 4; OF and 4 M) for
PV. Time interval between the beginning of treatment
and thyroid control was 4.3 £ 1.2 years (51.6 + 14.4
months; median 50; range 37-65) for IMIDs, 5.7 + 1.8
years (68.4 + 21.6 months; median: 71; range 45-89)
for TKIs, 4.5 + 1.0 years (54 + 12 months; median: 52;
range 41-65) for rituximab, 4.9 + 1.5 years (58.8 + 18
months; median: 60; range 40-76) for interferon and
5.7 £ 1.4 years (68.4 + 16.8 months; median: 73; range
51-85) for oncocarbide.

Control group

This group consisted of 104 consecutive Caucasian per-
sons (69 women, 35 men), all unrelated to the patients
in the study group, who had been observed during
the local Thyroid Awareness Week campaigns (typi-
cally at the end of May) or who sought consultation at
the endocrine division of our university hospital, and
whose data were retrospectively collected. Due to the
well known prevalence of thyroid diseases in women
(and therefore greater interest in screening by women
compared to men), it was, and is, very hard to collect
a control group with a slight predominance of males
over females as in the patient group. Nevertheless, age
of controls were comparable to patients, both in the
whole cohort (n = 104, 61.5 + 12.6, median 64, range
34-81; P = 0.19 vs. patients), in women (n = 69, 61.1 +
13.4, median 65, range 41-81, P = 0.39) and in men (n
= 35,62.3 + 10.7, median 64, range 34-80, P = 0.29).

Control individuals recruited from either of the
aforesaid sources were observed within three years from
observation of the patients. The control individuals
had to meet the following criteria: (a) to live in Sic-
ily; (b) to have neither familial nor personal history of
thyroid disease (including use of nonthyroid drugs that
are known to alter thyroid volume and /or function, or
induce thyroid autoimmunity); (¢) to have no personal
history of past or current malignancy; (d) to have no per-
sonal history of autoimmune diseases which would have
favoured co-occurrence of clinically silent autoimmune
thyroid disease (AITD). Concerning controls recruited
at the endocrine division, they are equivalent to those
examined (clinically and ultrasonographically) during

the aforementioned local campaigns in terms of reasons :

for observation. Indeed, controls recruited at the endo-

crine division were individuals who had self-prescribed =
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thyroid echography and the panel of biochemical thy-
roid tests (serum thyrotropin [TSH], free thyroxine
[FT4], free triiodothyronine [FT3], thyroglobulin au-
toantibodies [TgAb], thyroperoxidase autoantibodies
[TPOAD]) just as a part of a more general screening
or because impressed by articles in websites, newspa-
pers/magazines and/or broadcasts on television deal-
ing with thyroid diseases. Thus, after having performed
those investigations, they came to our observation for
advice. The same panel of thyroid biochemical tests in
individuals observed during the campaign was either
self-prescribed in preparation for the visit and associated
with thyroid ultrasonography or was performed later to
complete the thyroid check-up. Because of no interven-
tion involved, there was no need for approval by an ad
hoc Ethics Committee. Written informed consent was
obtained from all subjects. This work conforms the pro-
visions of the Declaration of Helsinki.

Biochemical assays

For the purposes of our investigation, all oncological
patients and control individuals had thyroid function
tests (serum TSH, FT3 and FT4) and thyroid autoim-
munity tests (serum TgAb and TPOAD) performed in
the same laboratory with the same corresponding kits
by Roche Diagnostics, which are based on electrolumi-
nescence. Reference ranges are 0.27-4.20 mU /L (TSH),
3.0-6.8 pmol/L (equivalent to 2.0-4.4 pg/mL, FT3),
12-22 pmol/L (equivalent to 9.3-17.1 pg/mL, FT4),
0-115 U/mL (TgAb) and 0-34 U/mL (TPOAD).

As per standard criteria, the diagnosis of hypo-
thyroidism relied on serum TSH and FT4, while the
diagnosis of hyperthyroidism relied on serum TSH and
thyroid hormones (FT3, FT4 or both). Patients were
defined overtly hypothyroid when serum TSH was abo-
ve 4.2 mU/L and FT4 below 12 pmol/L, and subcli-
nically hypothyroid when serum TSH was above 4.2
mU /L and FT4 normal. Patients were defined overtly
hyperthyroid when serum TSH was below 0.27 mU/L
and FT'3 and/or FT4 above their corresponding upper
normal limits, and subclinically hyperthyroid when only
TSH was abnormal (below 0.27 mU/L). As reported
previously, autoimmune thyroiditis was considered pre-
sent if either condition was met: (i) increased serum
levels of one or both thyroid autoantibodies regardless
of the thyroid function and thyroid ultrasonography
(see below); (ii) thyroid ultrasonography pattern of
inflammation regardless of thyroid autoantibodies and
thyroid function (29).
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Thyroid sonography

Thyroid sonography was performed at the endocrine
division, because the instrument available and equipped
with a 7.5-10.0 MHz linear transducer at this division
(Logiq by General Electric) is the same as the one
used for all individuals in the control group. The thy-
roid parameters evaluated were volume, echo-texture,
vascularization, nodules. Thyroid volume was calcu-
lated, as is typical, by summing the volume of each
lobe using the ellipsoid formula; in this formula, the
three diameters (that is, length, width and depth are
multiplied, and the product multiplied by 0.52). Thy-
roid echo-texture is a fundamental feature to judge if
thyroid inflammation is present. If inflaimmation ex-
ists, then, regardless of thyroid volume, the pattern is
one of diffuse and dyshomogeneous hypoechogeneity
with or without pseudonodules. The number, maxi-
mum diameter and ultrasonographic characteristics of
all nodules were noted. Following conventional prac-
tice, thyroid nodules were defined micronodules if their
maximum diameter was 10 millimeters at most. Thy-
roid pseudonodules, which are encountered frequently
in an inflamed thyroid, were not counted as nodules.

Statistical analyses

Unless otherwise stated, data are reported as mean
+ SD and median. Differences between means + SD
(continuous variables) were handled by analysis of vari-
ance (ANOVA) or, if lacking Gaussian distribution, by
the Wilcoxon test. Variables with non-Gaussian distri-
bution were serum TSH, TgAb, TPOAb and maxi-
mum diameter of thyroid nodules. Differences between
proportions (categorical variables) were handled by the
chi-squared test. For any statistical comparison, which
was always two-tailed, a P value of less than 0.05 was
considered statistically significant. P values between
0.05 and 0.10 were considered borderline significant.

RESULTS

Biochemical thyroid data

As stated above (see Patients and Methods), 10,/82 pa-
tients (12.2%) had previously experienced thyroid dis-
ease and were therefore excluded from further evalua-
tion. In these 10 patients, endocrine diagnoses were
thyroid nodule(s) (n = 8; 2 with MM, 2 with CML
and 4 with NHL) and AITD (n = 2 [1 with Graves’
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disease and 1 with HT]; both with NHL). Consider-
ing the known predominance of AITD in females, it is
noteworthy that in the NHL subgroup two of the AITD
concerned men (2/16 = 12.5%) and none of the women
(0/20). In contrast to the patients’ group, none of the
persons in the control group had previously known thy-
roid disease, as this was an exclusion criterion.

Biochemical thyroid data in the 72 patients and 104
controls are summarized in figure 1. When biochemical
data were handled as categorical variables, no patient
had hypothyroidism (either overt or subclinical), and
no patient had overt hyperthyroidism. Subclinical hy-
perthyroidism was observed only in 5.6% of patients,
all males and all belonging to the multiple myeloma
subgroup. In these four patients, FT4 was in the upper
normal third (18.7 to 19.6 pmol/L) and FT'3 was in
the lower or middle third (4.1 to 4.5 pmol/L), sug-
gesting that the low T3 syndrome associated with the
nonthyroid illness (NTI) status might have contributed
to the FT4-oriented as opposed to the FI'3-oriented
subclinical hyperthyroidism. This biochemical picture
will be discussed further under the Discussion in view
of some literature (5,30,31). Thus, of the three hor-
mones measured, only serum TSH was abnormal, and
it was so because it was decreased in 5.6% of patients. In
contrast, within the control group the rates of overt hy-
pothyroidism, subclinical hypothyroidism, overt hyper-
thyroidism or subclinical hyperthyroidism were 3.8%
(x?=2.83, P = 0.09 »s. 0% in the malignancy group),
20.2% (y*=16.51, P < 0.0001 »s. 0%), 0% (P = 1.0 »s.
0%) or 0% (x*=5.91, P = 0.015 vs. 5.6%), respectively.

When biochemical data were dealt upon as conti-
nuous variables, statistical differences between means +
SD were observed for TSH and FT3. Difference in TSH
was accounted for by the high rate of overt or subclini-
cal thyroid hypofunction in the controls. Accordingly,
once these hypothyroid subjects were excluded, serum
TSH concentrations in controls were no longer statisti-
cally different from patients. Maintaining the exclusion
of the confounding variable of thyroid failure, serum
FT4 was not different from patients, while serum FT'3
was greater (P = 0.0002; P = 0.0004 in women and P
=0.07 in men). The lower concentration of serum FT3
in patients was expected, considering that malignancies
are one of the causes of the adaptive low T3 syndrome
(also known as euthyroid sick syndrome or nonthyroi-
dal illness syndrome) (32).

Concerning thyroid autoantibodies, only TPOAb
were increased, and only in men of the NHL subgroup.
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This overall rate of 2.8% TPOAD positiveness contrasts
sharply with the equivalent overall rate of 25.0% in the
control group (y*=15.70, P < 0.0001). When genders
are analyzed separately, TPOAD positiveness was 4.8% in
male patients and 0% in female patients, again differing
from the corresponding rate of 22.8% (y*= 5.53, P =
0.019) and 26.1% (3*=9.56, P = 0.002) in controls. For
TgAb, rates were 0% in the patient group, which con-
trasts with the rate of 30.0% in controls (y*= 26.05, P
< 0.0001). In male controls and female controls, TgAb
positiveness rate was 22.8% (x?=10.71,P = 0.0011) and
33.3% (x*=13.03, P = 0.0003), respectively. Differences
in rates of TPOAb and TgAb remained significant after
having excluded patients with hypothyroidism.

Ultrasonographic thyroid data

These data are summarized in figure 2. The rates of hy-
pertrophic or hypothrophic thyroid were 6.0 % or 0%, re-
spectively, which compare with the corresponding rates
of 44.2% (y*= 31.29, P < 0.0001) or 6.7% (y*= 5.05,
P = 0.025) in the control group. Enlarged thyroid (that
is, goiter) was detected only in patients with MM (10%)
or PV (17%). Considering genders separately, these rates
were due to the female gender. Indeed, abnormal size of
thyroid gland was found only in 2/8 (25%) of women
with MM and 2 /4 women (50%) with PV.

Overall, evidence of thyroiditis was noted in 8.3% of
patients compared with 67.3% of controls (y*= 60.31,
P < 0.0001) (Figure 2). Particularly, the rate in women
was 13.3% vs. 72.5% (y3?=29.49, P < 0.0001), and the
rate in men 4.8% vs. 57.1% (y?= 25.67, P < 0.0001).
Sonographic signs of thyroiditis were detected only in
MM (10%) and NHL (13%), the latter featuring the
highest frequency (25%, in women). In the myeloma
subgroup, men outnumbered women (17% vs. 0%),
whereas the opposite occurred in the NHL subgroup
(13% in men vs. 25% in women).

The rate of thyroid nodules was 47.2% in patients
and 81.7% in controls (y*=25.67, P < 0.0001); the rate
in women was 60.0% vs. 79.8% (y*= 4.20, P = 0.040)
and 38.1% »s. 85.7% in men (y*= 18.0, P < 0.0001)
(Figure 2). The average number of nodules per thyroid
(and therefore per person) was 2.9 + 1.9 in patients,
compared with 3.4 = 2.3 in controls (P = 0.25, by the
Wilcoxon test); it was 3.7 = 2.2 in women (3.4 + 2.4

in control women, P = 0.52, by the Wilcoxon test) and :

2.0 £ 0.9 in men (3.4 = 2.1 in control men, P = 0.015,
by the Wilcoxon test).
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Figure 1. Serum thyroid function tests and thyroid autoantibodies in patients, excluding those with previously known thyroid diseases, and controls (none
of whom had previously known thyroid disease).
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Figure 2. Thyroid sonography in patients, excluding those with previously known thyroid diseases, and controls (none of whom had previously known thyroid
disease). MM: multiple myeloma; CML: chronic myeloid leukemia; CLL: chronic lymphatic leukemia; NHL: non-Hodgkin lymphoma; PV: polycythemia vera.

The maximum diameter of nodules averaged 8.1 =
5.5 [median 6.5] mm in patients, compared with 11.7
+ 9.1 [median 8.3] mm in controls (P = 0.0001 by the
Wilcoxon test); it was 8.4 = 6.1 [median 6.2] mm in
women (11.2 + 9.2 [median 8] in control women, P =
0.015) and 7.6 + 3.9 [median 6.6] mm in men (12.8 +
8.6 [median 10] in control men, P = 0.001) (Figure 3).
Because means + SD of the max diameter of nodules
in the CLL and NHL groups were similar, they were
pooled (5.0 + 1.9 [median 4.8]; men = 4.9 + 2.1 [me-
dian 4.6]; women = 5.2 + 1.6 [median 5.3]). Difter-
ences were statistically significant compared to the MM
group, precisely: 8.8 + 6.6 mm of the 32 nodules (P =
0.0025 by the Wilcoxon test),and 11.1 + 4.1 mm of the
8 nodules in men (P = 0.0044, by the Wilcoxon test);
however, difference was insignificant compared to 8.0
+ 7.1 mm of the 24 nodules in women (P = 0.26 by the
Wilcoxon test). In the corresponding comparison with
PV, differences for men and women pooled or for men
were statistically significant (P = 0.003 or P = 0.0037;
P = 0.17 for women by the Wilcoxon test). In the cor-
responding comparison between MM and PV, means
+ SD were statistically similar (P = 0.23, P = 0.30, P =
0.18 by the Wilcoxon test). Men with myeloma con-
stituted the only subgroup of patients with an average
maximum diameter greater than 10 mm (Figure 3).

Arch Endocrinol Metab. 2015;59/3

The existence of a difference between the patients’
group and the control group is reinforced by considering
the macronodules (nodules of max diameter > 10 mm).
These were detected in 6 of the 18 women in the all
malignancy group »s. 31 of the 55 in the control group
(33.3% vs. 56.4%; y*= 2.88, P = 0.089), and in 6/16
vs. 27/30 in the corresponding comparison for men
(37.5% vs. 76.7%; x* = 6.87, P = 0.0087). Overall,
thyroid nodules > 10 mm in max diameter were detec-
ted in 12/34 patients vs. 58 /85 (35.3% vs. 68.2%; 32 =
10.88, P = 0.001). Of note, neither micro- nor macro-
-nodules were detected in the CML subgroup.
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Figure 3. Maximum diameter of thyroid nodules in patients, excluding :
those with previously known thyroid diseases, and controls (none of whom =
had previously known thyroid disease). MM: multiple myeloma; CML:
chronic myeloid leukemia; CLL: chronic lymphatic leukemia; NHL: non-
Hodgkin lymphoma; PV: polycythemia vera.
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DISCUSSION

In the last years an improvement in the outcome of pa-
tients affected by hematological malignancies has been
observed, with long-term survival now expected for
most patients (33). Even if thyroid disease is not a cause
of mortality in these patients, it requires evaluation and
intervention during their follow-up. In the present
study, we have investigated thyroid complications after
medical therapy alone in patients aftected by hemato-
logical malignancies. Indeed, since external radiation in
the head and neck region may damage thyroid function
and favor the development of thyroid nodules (14), we
have excluded patients who received previous or cur-
rent external head /neck radiotherapy.

Overall, we found a low prevalence of enlarged thy-
roid (goiter), with none of our male patients being af-
fected by it, and low prevalence of sonographic evidence
of thyroiditis. Concerning ultrasonography-detected
thyroiditis, the female preponderance over males is
maintained with a ratio of 2:1. There were differences
within the hematological malignancies. Goiter was de-
tected only in MM and PV. Ultrasonographic evidence
of thyroiditis was noted only in MM and NHL, the lat-
ter featuring the peak of frequency (25%, in women).
The rate of ultrasonographic detection of thyroid no-
dules was the highest in MM (with a remarkable 100%
in women) and PV, and the lowest in the group of leu-
kemias taken as a whole (2/10 = 20%). Women with PV
had the highest density of nodules (almost 7 nodules
per patient) while men with PV or NHL have the lowest
density (< 2 nodules per patient). Patients of either gen-
der with NHL had the smallest thyroid nodules (maxi-
mum diameter consistently < 7 mm). The almost refrac-
toriness of chronic myeloid/lymphatic leukemia to be
associated with diffuse goiter/thyroid nodules/thyroid
autoimmune diseases is in line with the fact that none of
our 10 patients with previously known thyroid disease
belonged to the leukemia group. Excluding the 10 pa-
tients with previously known thyroid disease, overt or
borderline derangement in thyroid function is restricted
to MM patients who were treated with thalidomide or
lenalidomide. The subnormal low TSH coexisting with
FT3 on the lower normal side and FT4 in the upper nor-
mal side that we observed in four MM patients would
suggest that the low T3 syndrome associated with the
nonthyroid illness (NTT) status might have contributed
to an FT4-oriented as opposed to the FI3-oriented
subclinical hyperthyroidism. However, the NTI status
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per se can be associated with subnormal TSH levels, as
a result of an increased secretion of cytokines (30). As
discussed in two recent reviews (5,31) both hyperthy-
roidism and hypothyroidism have been reported in as-
sociation with thalidomide /lenalidomide therapy — two
immunomodulatory drugs that induce endogenous
cytokine release. Finally, these immunomodulatory
drugs may induce an autoimmune damage to the thy-
roid through either direct effects on T-lymphocytes or
deregulation of cytokines (5). In brief, also taking into
account the retrospective nature of our study, we can-
not attribute the thyroid biochemical picture of those
four MM patients to NTI, thalidomide /lenalidomide-
induced subclinical hyperthyroidism or both.

The very low prevalence of autoimmune thyroiditis
(both by serological criteria and ultrasonographic crite-
ria) is particularly striking, considering the high preva-
lence of HT in our province. This high prevalence was
independently confirmed both in an endocrine divi-
sion setting (29) and thyroid cytology setting (34,35).
More recently, this prevalence — though at lower levels
— was confirmed in Catania, our neighbouring prov-
ince (36). Consistent with this very low prevalence of
AITD is the absence of a small thyroid (atrophic vari-
ant of HT), which in patients from the provinces of
Messina and Catania account for 5.9 and 3.4% of the
corresponding cohorts of HT patients (36). Consistent
is also the very low prevalence of thyroid hypofunction,
which accounts for 42.8 and 45.7% of the correspond-
ing cohorts of Hashimoto’s patients (36). Screening
throughout the world shows that, in the elderly, sub-
clinical hypothyroidism affects approximately 1 in 5
persons (37), which is in keeping with the prevalence
we found in our controls. A close and long follow-up of
our patients with hematological malignancies is needed
to verity whether Hashimoto’s thyroiditis is rare be-
cause they are somehow protected or because its onset
is somehow delayed.

In summary, in patients treated for hematologi-
cal malignancies in whom the variable of external ir-
radiation has been excluded, we have found a signifi-
cantly lower prevalence of thyroid abnormalities with
respect to controls. In particular, a significantly lower
prevalence of abnormal sonographic size and echo-
texture and a lower presence of nodularity were found
in patients compared to controls. Women with NHL
are those with the relatively highest prevalence of so-
nographic evidence of thyroiditis, while women with
multiple myeloma and patients of either gender with
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PV have almost always thyroid nodules. Moreover,
subclinical abnormalities in thyroid function were sig-
nificantly less frequent in patients as a whole. Myeloma
patients constituted the only subgroup of patients with
arelatively great presence of abnormal sonographic and
functional abnormalities.

Study limitations

One limitation of our study is that we lack biochemical
and ultrasonographic data before chemotherapy. How-
ever, prevalence of thyroid dysfunction and thyroid au-
toimmunity is directly age-related and, once either is
present, it progresses (38,39). Therefore, the low rate
of thyroid dysfunction and AITD we found in patients
after an average of few years from the beginning of che-
motherapy equates to a low rate also more years earlier,
when chemotherapy was about to be started. The pos-
sibility of thyroid dysfunction or AITD that vanished
spontaneously as the patient aged is untenable. The
same reasoning applies to thyroid nodules, whose rate
of spontaneous shrinkage or disappearance is very low,
and especially valid for small cystic nodules (reabsorp-
tion of the liquid component) (40).

Strengths of the study are to have evaluated three
thyroid aspects (nodularity, function and autoimmuni-
ty) simultaneously, at an interval of time from the end
of chemotherapy sufficiently long to permit exclusion
of transient changes, and in patients stratified based on
the type of malignancy and gender.

Disclosure: no potential conflict of interest relevant to this article
was reported.
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