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Abstract

Background: This study aims to compare thyroid function between patients with acute and chronic leukemia,
through measurement of triiodothyronin, tetraiodothyronin (thyroxin), free triiodothyronin, free
tetraiodothyronin, thyroid stimulating hormone, antithyroglobulin, and antithyroperoxidase .

Material and Methods: One hundred twenty subjects collected from the Hematological Center / AL-
Mustansiriya University, This subjects divided into two groups depending on the lineage of the
original mutated cell: forty patients of chronic lymphocytic leukemia and forty patients of acute
lymphocytic leukemia and forty healthy control for comparison with two groups. Complete blood
count of each subjects was evaluate by using Hemolyzer 5 instrument, and Hormonal tests which
include: triiodothyronin, tetraiodothyronin (thyroxin), free triiodothyronin, free tetraiodothyronin,
thyroid stimulating hormone, were measured by using Minividas. antithyroperoxidase and
antithyroglobulin were measured by using Enzyme Linked immunosorbent assay.

Result: The result indicated a presence of highly significant increase (P<0.001) of red blood cell and platelet
among patients with acute lymphocytic leukemia when compared with control groups, while highly
significant decreased (P<0.001) of red blood cell in chronic lymphocytic leukemia when compared
with control groups and highly significant increase (P<0.001) of platelets were found in chronic
lymphocytic leukemia when compared with control groups. A significant increase (P<0.05) of
thyroid stimulating hormone, free triiodothyronin, antithyroglobulin, and antithyroperoxidase in sera
of both acute lymphocytic leukemia and chronic lymphocytic leukemia patients in comparison to that
of the control group. A significant positive correlation (p<0.05) was observed between
antithyroperoxidase and free tetraiodothyronin in sera of acute lymphocytic leukemia patient while,
in contrast with chronic lymphocytic leukemia group there was no significant correlation. A
significant negative correlation (p<0.05) between antithyroperoxidase and RBC was observed , while
a significant positive correlation (p<0.05) between antithyroperoxidase with platelet was observed in
sera of chronic lymphocytic leukemia patient.

Conclusion: Increase of antithyroglobulin, and antithyroperoxidase with the increase of thyroid stimulating
hormone levels of both groups (acute lymphocytic leukemia and chronic lymphocytic leukemia)
indicate an autoimmune thyroid disorder, and the free tetraiodothyronin is an important test and it
may be used with antithyroperoxidase as a marker for diagnosis of leukemia.
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Introduction

The thyroid gland is a butterfly shaped iodine trapping mechanisms forming the
endocrine gland located in the neck. As a precursors mono-iodotyrosine (MIT) and di-
response to thyroid stimulating hormone iodotyrosine (DIT), and it is considered the
(TSH) @, thyroid hormone is secreted from the prohormone to thyroxine ).

thyroid predominantly as the pro hormone Thyroglobulin  (Tg) is a protein mostly
thyroxine (T4) which must be activated in abundant in the thyroid gland. It is produced
tissues to the active form, triiodothyronine by thyroid follicular cells, iodized as active
(T3), by the action of the 5’-deiodinase thyroid hormone, and released into circulation
enzymes @. These thyroid hormones are through exocytosis ®. It is therefore a
derived from tyrosine and iodine. When precursor of T4 and T3. Tg is glycosylated
released into circulation, they produce a protein with a molecular mass of 660 kDa and
diverse systemic organic and metabolic two large subunits. It contains 115 tyrosine
response . Thyroid hormone modulates residues, each of which is a potential site of
oxygen consumption, basal metabolic rate iodination ©.

(BMR), as well as carbohydrate, lipid, and Thyroid hormone biosynthesis involves a
protein metabolism. It regulates the synthesis heme-containing peroxidase 8,
and degradation rates of numerous proteins Thyroperoxidase, is a tetrameric protein with a
and has fundamental effects on the nervous molecular mass of 60 kDa, requires hydrogen
system @, The active forms of thyroid peroxide as an oxidizing agent ©. Human
hormones are made in in the presence of thyroperoxidase is a membrane-bound
peroxidase . Synthesis of T3 occurs in glycoprotein located at the apical membrane of
association with thyroglobulin, which contains the thyroid follicular cells that catalyzes iodide
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oxidation of the TG tyrosine residues, leading
to the thyroid hormone s?/nthesis by coupling
of iodotyrosine residues ©.

Leukemia is a malignant disease of white
blood cells occurs when cells residing in the
bone marrow they become cancerous and thier
daughter cells crowd normal cells in the bone
marrow or are released from the bone marrow
and circulate in the blood. Generally, leukemia
has been classified as myeloid or lymphoid,
depending on the lineage of the original
mutated cell %),

In general there are two types of leukemia
acute and chronic. Acute leukemia develops
rapidly from early immature white blood cells.
Chronic types develop more slowly from cells
at later stages of development. In addition to
acute and chronic forms leukemia are
categorized by the types of cells from which
they arise. The two major categories are
lymphocytic which are chronic lymphocytic
leukemia (CLL) and acute Ilymphocytic
leukemia (ALL), and myelogenous which are
chronic myelogenous leukemia (CML) and
acute myelogenous leukemia (AML) @ %),
However thyroid disease has been associated
with leukemia and lymphoma, a further studies
are needed to explore underlying mechanisms
associating  thyroid  autoimmunity  with
leukemogenesis ¥, We aims to compare the
thyroid function in patients of acute leukemia
with that of chronic leukemia through
measurement of T3, T4, freeT3, freeT4, TSH,
antithyroglobulin, and antithyroperoxidas.

Material and Methods:

The study included 120 subjects collected from
the Hematological Center / AL-Mustansiriyah
University for period (Dec. 2016-Mar.2017).
This patients were categorized into two groups
depending on the lineage of the original
mutated cell: 40 patients of chronic
lymphocytic leukemia ranging in age (23-65
year) and 40 patients of acute lymphocytic
leukemia ranging in age (18 -68 year). As a
control group 40 apparently healthy with
match sex and age were included in this study.
Complete blood count of each patients was
evaluate by using Hemolyzer 5 instrument,
these include: RBC, HGB, HCT, MCV, MCH.
RDWsd, RDWocv, PLT, PCT, MPV, PDWsd,
PDWecv, and WBC. Hormonal tests which
include: T3, T4, TSH, FT3, and FT4 were
measured by using Mini vidas.
Thyroperoxidase antibody and
antithyroglobulin were measured by using
Enzyme Linked immunosorbent  assay
(ELISA) kits.
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The data processing and statistical analysis
was done by the computer SPSS (Statistical
Package for Social Science —version 20). Data
were analyzed in simple statistical measures of
mean, standard error and standard deviation.
The data were analyzed using one Way
ANOVA and person correlation coefficients.
Differences were considered significant when
P< 0.05.

Results:

The results presented in Table 1 indicated a
presence of highly significant decrease
(P<0.001) of MCH, MCHC, RDWocv and a
significant decrease (P< 0.05) of RDWsd and
MPV in all samples compared with control
while a highly significant increase (P<0.001)
of RBC, MCV, PLT and a significant increase
(P< 0.05) of HCT were found in all samples
compared with control group. Furthermore the
results shows a presence of highly significant
decrease (P<0.001) of RBC, MCH, RDWCv in
CLL samples compared with control and a
highly significant increase (P<0.001) of MCV,
MCHC, PLT in CLL samples compared with
control. The overall results presented in Table
1 indicated an abnormality on a routine blood
test of Leuckemia CBC.

Table 2 shows the mean values of thyroid
hormones, antithyroid peroxidase, and
antithyroglobulin of control, ALL, and CLL
groups. There were a significant increase
(P<0.05) of TSH, and FT3 in sera of both
ALL, and CLL patients in comparison to that
of the control group. Antithyroid antibody
studies are used to evaluate for autoimmune
thyroid problems. Although highly significant
increase (P<0.001) of anti TG was observed in
the present study in sera of both CLL and ALL
groups in comparison to that level of the
control group, it were found a non-significant
differences in serum levels of thyroxine T4 and
triiodothyronine T3 in all patients compared to
control, all group were within the normal rang.
In contrast to CLL group, the ALL group
showed a highly significant increase of anti
TPO, in comparison to that level in the control
group.

A significant positive correlation (p<0.05) was
observed between anti TPO and FT4 in sera of
ALL patients group (Figure 1) .In contrast with
CLL group a non-significant correlation
(p>0.05) between anti TPO and FT4 was
observed(Figure 2). Meanwhile in sera of CLL
group a significant negative correlation
(p<0.05) between anti TPO and RBC was
observed (Figure 3) while a significant positive
correlation (p<0.05) between anti TPO with
PCT and PLT were observed (Figure 4).
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Table 1: The distribution of the studied groups according to complete blood picture

Parameters Group Mean +SD P value
WBC ALL 13722 5.79739 0.096
CLL 9.8205 34.454 0.587
Control 6.3100 1.11067 -
RBC ALL 5.8057 1.3634 0.00
CLL 4.470 0.5648 0.00
Control 4.5280 0.7140 -
HG ALL 11.1350 2.2497 0.43
CLL 11.745 1.046 0.49
Control 11.7550 1.14638 -
HCT ALL 39.2800 7.3952 0.02
CLL 33.086 8.464 0.82
Control 31.3470 11.40662 -
MCV ALL 68.9950 7.4192 0.00
CLL 78.270 6.469 0.00
Control 31.3470 11.40662 -
MCH ALL 20.7300 6.2605 0.00
CLL 26.5200 2.8949 0.00
Control 31.3470 11.40662 -
MCHC ALL 29.6050 4.9125 0.00
CLL 33.8300 1.7345 0.00
Control 31.3470 11.40662 -
RDWsd ALL 24.3650 4.16139 0.03
CLL 32.5600 8.12627 0.89
Control 31.3470 11.40662 -
RDWcv ALL 13.0000 1.27939 0.00
CLL 13.8750 5.19158 0.00
Control 31.3470 11.40662 -
PLT ALL 392.300 134.482 0.00
CLL 236.650 100.001 0.00
Control 31.3470 11.40662 -
PCT ALL 0.1470 0.06071 0.34
CLL 0.8870 3.55768 0.74
Control 1.7050 4.8892 -
MPV ALL 3.8900 0.2359 0.03
CLL 4.5300 0.8980 1.0
Control 4.5300 0.96141 -
PDWsd ALL 11.9150 2.9322 0.99
CLL 11.8300 1.7060 0.98
Control 11.9550 1.67001 -
PDWcv ALL 31.0000 0.0000 1.0
CLL 31.0000 0.0000 1.0
Control 31.0000 0.0000 -
Table 2: Mean values of Thyroid hormones, antithyroid peroxidase, & antithyroglobulin of 3 groups
Parameters Group Mean +SD P value
T3 ALL 1.7950 1.16956 0.991
nmol/L CLL 1.5100 0.4933 0.537
Control 1.7650 0.30310 -
T4 ALL 88.0500 46.73495 0.863
nmol/L CLL 80.000 38.44066 0.452
Control 94.0500 19.55148 -
TSH ALL 15.6515 25.96425 0.025
nmol/L CLL 22.4000 10.95157 0.001
Control 1.8500 0.33950 -
FT3 ALL 6.7650 2.36048 0.006
nmol/L CLL 6.625 2.45547 0.010
Control 4.7400 0.32347 -
FT4 ALL 16.5300 3.13773 0.909
nmol/L CLL 16.1750 3.33496 0.694
Control 16.9000 1.61897 -
Anti TPO pg/mi ALL 164.5000 38.505052 | 0.00
CLL 58.6250 50.97303 0.07
Control 86.9100 20.02270 -
Anti TG pg/ml ALL 159.1000 25.1373 0.000
CLL 166.5500 39.2381 0.000
Control 52.4000 5.32521 -
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Figure 1: Relationship of FT4 with TPO in sera of ALL patients

8
6
v
2 R ~ - °
~ y=-0.0034x+ 4,492
0 R2=0.2726
0 50 100 150 200 250 300

TPO(nmol/L)

Figure 2: Relationship of RBC with TPO in sera of CLL patients
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Figure 3: Relationship of PCT with TPO in sera of CLL patients
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Figure 4: Relationship of PLT with TPO in sera of CLL patients
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Discussion

The complete blood count (CBC) test shows
how many red blood cells and platelets are
present. It also shows the number and type of
white blood cells and if they are normal in size
and appearance and how much oxygen-
carrying hemoglobin the blood has. Table 1
represents CBC for studied groups which
indicated an abnormality on a routine blood test
of Leuckemia CBC. Those results were
agreement with the fact which blood tests of
patients with leukemia often show a lower than
expected number of red blood cells and
platelets. In chronic leukemia, the number of
white blood cells is always high. With acute
leukemia, white blood cell numbers may be
very high, may be lower than normal,or the
cells may be immature and unable to function
normally®,

The mean values of thyroid hormones,
antithyroid peroxidase, and antithyroglobulin
of control, ALL, and CLL groups presented in
Table 2 were disagreement partially with
previous study of Delvecchio et al in TSH and
agreement in FT4 level where they reported
that TSH mean and FT4 level did not
statistically differ between controls and ALL
patients . According to Stephen M. Shalet et.
al. who’s reported an elevated basal thyroid
stimulating hormone levels, radiation-induced
damage to the hypothalamic-pituitary region is
thought to be the cause of these abnormalities
in secretion of TSH and other hormone ™. The
thyroid gland seems more prone to be damaged
by chemotherapy at a younger age .
Although highly significant increase (P=0.00)
of anti TG was observed in the present study in
sera of both CLL and ALL groups in
comparison to that level of the control group, it
were found a non-significant differences in
serum levels of thyroxine T4 and
triiodothyronine T3 in all patients compared to
control, all group were within the normal rang,
a result similar to that indicated by Mohn A et.
al. ®®_ According to Moskowitz C et. al., there
is an increased association of autoimmune
thyroid disease and acute leukemia. Since
thyroid hormones are important regulators of
hematopoiesis and utilize receptors similar to

those of differentiating factors such as retinoids
(12)

The risk of thyroid dysfunction and thyroid
cancer was increased among childhood ALL
survivors treated with craniospinal
radiotherapy “®. Drugs with antitumor and anti
angiogenic effects such as and TKIs are
currently used by most oncologists have been
largely used as first- or second-line therapy of
various solid tumors or haemopathies, among
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their side effects, thyroid dysfunctions which
include hypothyroidism and hyperthyroidism
@9 The mechanism of the antithyroid effect of
tyrosine kinase inhibitors appears to be
inhibition of peroxidase activity .

Conclusion:

The overall increase of anti TPO and anti TG
with the increase of TSH levels of both groups
ALL and CLL indicate an autoimmune thyroid
disorder, and the FT4 is an important test and it
may be used with anti TPO as a marker for
diagnosis of leukemia. More studies are
required to improve if the anti TPO increase
are a risk factor of Leukemia or as a results of ,
dependent on its correlation with RBC and
platelet.
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