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ABSTRACT

The aim of the study is to determine sCD40L levels which is the sign for inflammation,
thrombosis, atherosclerosis in common subclinical hypothyroidism (SHO) and if there is
change in sCD40L levels after levothyroxine treatment.

Thirty-two patients diagnosed with subclinical hypothyroidism and 30 healthy control
group is enrolled in the study. In patients with SHO, blood samples were re-collected
after a 3 months treatment of levothyroxine. TSH, FT3, FT4 and sCD40L levels were
determined and levels were compared between groups.

sCD40L levels were found significantly high in SHO patient group than control group
(p=0.0001). Increase in sCD40L levels are observed after 3 months treatment of 50
pg/day levothyroxine but this result was not statistically significant (p=0.587). The
relation between sCD40OL levels and platelet count were analysed with Pearson
Correlation analysis but no significant correlation could be determined. (t= -0,07,
p=0,955). As sCD40L levels are found to be high in SHO patients compared with healthy
control group, and continuation of being high after levothyroxine treatment for 3 months
makes us think that, the hormone replacemant therapy does not reduce the risk of
disease and new treatment strategies should be improved.
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OZET

Calismanin amaci Subklinik Hipotroidide (SHO) inflamasyon, tromboz ve ateroskleroz
isareti olan sCD40L duzeyinin belirlenmesi ve levotiroksin tedavisi ile degisip
degismedigini gostermektir.

Subklinik Hipotroidi tanisi alan 32 hasta ile 30 saglikli kontrol grubu galismaya alindi.
SHO'lu hastalarin 3 ay levotiroksin tedavisi aldiktan sonra kan oOrnekleri tekrar alindi.
TSH,FT3,FT4 ve sCD40L dlzeyleri belirlenerek gruplar arasi karsilastirildi.

sCD40L dizeyleri SHO hasta grubunda kontrol grubuna goére anlamlh o6lglide ylksek
bulundu (p=0.0001) . sCD40Ldlzeyindeki artis 3 aylik 50ug/gin levotiroksin tedavisi
verildikten sonrasinda da goézlendi ancak bu sonug istatistiksel olarak anlamli degildi
(p=0.587). sCD40Lile trombosit dizeyleri arasindaki ilgi Pearson Correlation ile analizi
yapildi ve anlaml korelasyon yoktu (t= -0,07, p=0,955).

Saglikh kontrol grubu ile karsilastirildiinda SHO'lu grupta sCD40L dlizeyi ylksek bulundu
ve 3 aylik levotiroksin tedavisi sonrasinda da devam ediyordu, bu bize hormon replasman

tedavisinin  hastalik riskini azaltmadigini,

gerektirdigini disiindirmektedir.

INTRODUCTION

Subclinical hypothyroidism (SHO),
characterized by high serum troid
stimulant hormone level (TSH) and
normal serum free tyroxin level, is a
common disease in population.
Prevalance in adults is about 1-10 % and
7-16 % in elderly population (1,2).

In recent years, it has been indicated
that, interaction of CD40 and it's
immunmodulating ligands (CD40L)
causes immune, activation of vascular
cells and platelets cause inflammation,
atherosclerosis and thrombosis (3).
CD40 is a member of tumour necrosis
factor superfamily and type 1
transmebmrane receptor protein (1).
Basically, although B cells express CD40,
other immune cells, epithelial cells,
fibroblasts and platelets, endothelial cells
and smooth muscle cells also express
CD40 (4). While CD40 molecules appear
on the surface of these cells, CD40L
receptor is expressed at the same time.
CD40 molecule is expressed by
proinflammatory stimulants like
interleukin-1,3,4 with interferon- y and
tumour necrosis factor a. CD40
expression is regulated by transcriptional
factors like nuclear factor - kappa B and
transcription kinases (5). Studies
performed with endothelial cell culture
shows that sCD40L is antiapoptotic,
proliferative and proangiogenetic
effective (6).

We planned this study to analyse sCD40L
level and the potential effects of 3
months levothyroxine treatment on this

yeni tedavi stratejileri gelistiriimesi

level in commonly observed subclinical
hypotiroidism cases.

MATERIAL AND METHODS

In this study, 32 patients were enrolled
between 2009 and 2011 in Izmir
Bozyaka Training and Research Hospital
Internal Medicine Outpatient Clinic with
TSH levels higher than 4.25 mlu/mL,
and normal FT3, FT, levels and
diagnosed with SHO. Patients with any
kind of treatment, thyroid surgery or
radioactive iode treatment, history of
any chronic disease were defined as the
exclusion criteria of the study and the
patients enrolled to the study
accordingly. Also, 30 healty volunteers
were included to the study for the
control group. SHO patients received 50
pg/day levothyroxine depending on the
appropriate indication for 3 months. This
study is initiated after the approval of
izmir Bozyaka Training and Reseach
Hospital Ethics Committee.

10ml of wvenous blood samples were
collected to non-anticoagulant tubes
both from SHO patients and control
group to determine the TSH, FT3 FT4 and
sCD40L levels before and after
treatment. The blood samples were
stored at room temperatre for about 30
minutes until they coagulate. Then, they
were centrifuged for 5 minutes in 4000
rpom. Serum TSH, FT3; FT, levels were
analyzed by ‘Immulite 2000’ device with
chemiluminencence immunoassay
method. Complete blood count (CBC)
was determined by using A Cell-Dyn
3500 (Abbott).
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Serum samples were frozen at - 80 °C in
eppendorf tubes to determine the
sCD40L levels. Serum sCD40L (Bender
Med Systems Inc, Vienna, Austria),
levels were determined by ELISA method
according to manufacturer’s instructions.
The sensitivity of the assay was
determined to be 0.06 ng/mL. The intra-
assay coefficients of variation (CV) of
sCD40L was 4% and inter-assay
coefficients of variation was 6.8%.

Statistical analyses:

All statistical analyses were performed
using the Statistical Package for Social
Sciences (SPSS, version 11.0 for
Windows, Chicago, lll, USA). Data were
expressed as meanz+standard deviation
(SD). A “p” value < 0.05 was accepted
as significant.

A nonparametric Mann-Whitney U test
was used to compare the variables
between patients and controls and
Wilcoxon Signed Ranks Test was used to
compare the variables between SHO
patients who treated after and before.
Pearson correlation analysis was applied
and Pearson coefficient of correlation (r)
was used to show the relationship
between platelet count and sCD40L
levels.

RESULTS

Mean sCD40L, platelet count, FT3, FT4
and TSH levels of SHO group, SHO
patients after treatment and healthy
controls are presented in table 1. There
was a significant difference in sCD40L,
FT3 and TSH Ilevels between SHO
patients and control group (p values are
0.000, 0.008, 0.000 respectively) (Figure
1 and 2).

More increase in sCD40L level was
detected after 3 months treatment with
50 ug/day levothyroxine, whereas
sCD40L values before levothyroxine
treatment of patients with SHO are
statistically significantly high, but this
increase did not achieve statistically
significant levels (p=0.587) (Figure 1).
To determine whether there is a
correlation between levels of sCD40L and
platelet counts, the results of correlation
analysis and regression analysis are
evaluated. Pearson correlation analysis
revealed that platelet count was not

SHO SHO Control
(before (after group
treatment) treatment)

sCD40L 2.09+1.69 2.47+2.24 1.12+1.48
(ng/mL)
Platelet 277.31+124.68 252.95+82.73 228.43+54.24
count
(10°/L)
FT3 3.02+0.43 2.84+0.45 2.69+0.38
(pg/mL)
FT4 0.82+0.13 0.83+0.17 0.81+0.11
(ngs/dL)
TSH 6.57+2.53 4.64+2.99 2.11+1.26
(mlu/mL)

Tablel. Clinical parameters for SHO patients
before and after treatment and healthy control
group (mean=%SD)
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Figure 1. Comparison of SHO patients before and
after treatment and TSH, FT3 and FT4 values of the
healthy control group.

correlated with sCD40L level (r =-0.07,
p=0.955) (Figure 3).

There was a significant increase in
sCD40L level between SHO and control
groups (* p=0.000). But, no statistically
significant difference was obtained
between SHO group and patients after
treatment (** p=0.587).

There was a significant difference in FT3
and TSH levels between SHO patients
and control group (p values are 0.008,
0.0001 respectively). There was not a
statistically significant difference bet
ween FT3 levels before treatment and
FT3 levels after treatment (p=0.116).
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Figure 2. Comparison of values of TSH, FT3 and
FT4 of patients with SHO patients before
treatment, SHO patients after treatment and
healthy control group.

8,00

6,007 (=]

4,00 o

sCD40L (ngimL)

2,00 =

o o &
°§3o S
NS OO
© FE@wo ¥B o

0,00

0,00 200,00 400,00 500,00
Platelet count (109/L)

Figure 3. Correlation between platelet count and
sCD40L level.

TSH levels were reduced as statistically
significant after treatment were
administered for the patients with SHO
(p=0.000), but TSH levels reduced after
treatment were still significantly higher
in comparison with control group
(p=0.001).

There was no significant correlation
between platelet count and serum
sCD40L level (r= -0.07, p=0.955).

DISCUSSION

Subclinical hypothyroidism is a common
disease affecting 3 million people in
England and 15 million people in USA.
The importance of this disease is
especially because of the existance of
the data causing aterogenic lipid profile
and endothel dysfunction. In addition,
association of subclinical hypothyroidism

with cardiovascular disease or the
increase in mortality it caused has been
reported at the least in several studies.
The fact that this common disease
causes serious consequences, increases
the importance of the studies that were
and will be conducted.

Molecule CD40 was identified on B cells
for the first time and it was expressed in
all development stages of B Cells and
defined as an active B lymphocytes
activation molecule functionally. (7,8,9).
Therefore, it is thought that it plays an
important role for potentiation of B Cells.
CD40 molecule bonding to target cells
creates costimulatuar alert which is
necessary for B Cell proliferation,
immunoglobulin class swiching, antibody
production, prevention of germinal
center B-cell apoptosis, sensitivity to
maturation and formation of longlife
term memory cells. (10,11,12,13).

It has been thought that CD40 remark
cascade has role at soma auto immune
diseases. It has been claimed that the
antibody generated aganist CD154,
which is ligand of CD40, provides
improvement for diseases by blocking
both primary and secondary immune
response at exprementally strong
humoral component of lupus
nephritis,myasthenia gravis and Graves
disease. (14,15,16).

After the data obtained from
experimental studies, CD40/CD40L
interactions in acute croner syndromes
were investigated in clinical trials. When
compared with healthy controls in
patients with acute myocardial infarction
or unstable angina pectoris, it was
determined that sCD40L level was
significantly high in cirrulatory (18,19).

It has been thought for recent studies
that in vascular wall CD40 has an
impressive role on T lymphocytes with
dendric cells interaction (20). There are
evidences for activated dendric cells,
which has role in formation of
atherosclerotic plaques in carotis with
coroner arteries, affected maturation by
CD40L and maturate dendric cells also
organized characterictic T Ilymphocyte
infiltration in atheromatous plague. (21).
Also, it leads atherogenesis by providing
secretion of adipokines from adipocytes
(22).
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It has been shown that it has activated
platelets by binding to sCD40L
glycoprotein Ilb / Illa receptor and the
sCD40L secretion is also decreased when
secreted from active platelets when
glycoprotein Ilb/lla receptor antagonist
is used in vitro (17).

However it was shown in a study that
CD40's overexpression induced inhibition
of nitric oxide and platalet activation
(23). It had been claimed that in
another study of Subclinical
hypothyroidism, low-grade inflammation
occured and it also caused endothelia
dysfunction and COX-2 mediated
degradation use of nitric oxide due to
increased oxidatative stress (24). These
results are thought to be a risk for
atherosclerosis and ischemic heart
disease. We also believe that one of the
most important occuring reasons as well
as inflammation and atherosclerosis
present in subclinical hypothyroidism is
sCD40L which is increased with this
disease.

In a prospective study in subclinical
hypothyroidism, published previously, it
was claimed that levothyroxine
treatment reduced the cardiovascular
risk and improved endothelial function
(25). On the other hand, in a different
study, it was considered that the use of
levothyroxine could perform inhibition for
innate immunity by reducing
inflammatory cells, plaque cytokines and
oxidative stress (26).

In our study, presence of higher sCD40L
levels after levothyroxine treatment
contrasts with studies performed
previously. The role of CD40 molecule in
inflammation, thrombosis and
atherogenesis in patients with subclinical
hypothyroidism is a known fact.
Although presence of higher sCD40L
level before treatment is not a
statistically significant difference in
comparison improvement of TSH levels
after treatment, due to increasing rising
of sCD40L level, we think that
levothyroxine treatment should be
reviewed in patients with subclinical
hypothyroidism and treatment options
for CD40 is to be considered.
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