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Stroke is the sec ond lead ing cause of death for peo ple in
Eu rope [3] and the third lead ing cause in the United States
[4]. TIA is a tran sient ep i sode of neu ro log i cal dys func tion,
caused by fo cal brain, spi nal cord, or ret i nal ischemia with -
out acute in farc tion and last ing for 24 hours [5]. The
90-day risk of stroke af ter TIA is more than 17% [6].

Ac cord ing to pre vi ous ep i de mi o log i cal stud ies, thy -
roid hor mone sta tus has in flu ence on the risk of stroke [1,
2]. Hypothyroidism is as so ci ated with stroke, es pe cially
ischemic stroke [7]. Pa tients with au to im mune dis or der
have an in creased risk of ischemic stroke too [8]. It was
shown that thy roid hor mone sta tus is con nected to both the
size of the stroke and the age of pa tients [9]. Level of T4

was caused by the age, and anti-TPO by the weight of neu -
ro logic de fi ciency [9]. TSH in di ca tor most likely shows
ac ti va tion of stress-reg u lat ing sys tem on the ischemia of

de feat in peo ple of ad vanced age with mi nor stroke [9].
How ever, we still do not have any sat is fac tory ex pla na tion
of these phe nom ena. We can as sume that de crease of T4 in
the acute pe riod of ce re bral ischemia is caused by the syn -
drome of low thy roxin and T4 is as so ci ated with worse neu -
ro log i cal def i cit [2]. To the best of our knowl edge there is
no re port of a re search de voted to com par a tive ex am i na -
tion of the thy roid hor mone sta tus in TIA’s and stroke pa -
tients. There fore iden ti fi ca tion of sanogenic re serves in the 
case of tran sient brain ischemia may be of a great est im por -
tance.

MA TE RI ALS AND METH ODS

107 stroke and TIA pa tients ad mit ted in the Stroke Unit of
the Gomel Re gional Vet er ans Hos pi tal were ex am ined. All 
stroke pa tients were di vided into groups ac cord ing to the
size of stroke de ter mined by com puter to mog ra phy:
TS (size of stroke > 15 mm), LS (size of stroke < 15 mm),
TIA (dam age is not vis i ble on to mog ra phy). Sub jects older
than 45 years: 11 pa tients with TS (5 women and 6 men,
mean age 61±11 years), 21 pa tients with LS (11 women
and 10 men, mean age 63±11 years), 21 pa tients with TIA
(18 women and 3 men, mean age 69±14 years), 20 healthy
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Sum mary. Back ground. Pre vi ous stud ies have shown in creased risk of stroke in pa tients
with hypothyroidism [1]. Ad di tion ally it has been shown that low level of free thy roxin (T4)
is as so ci ated with worse neu ro log i cal def i cit in stroke [2]. The pur pose of this re search is to
study the thy roid hor mone sta tus in pa tients with stroke and tran sient ischemic at tack (TIA)
to eval u ate the sanogenetic mech a nism in TIA.

Meth ods. We com pared 107 pa tients and 46 healthy vol un teers who were di vided into
two co horts: “young” (45 years old and be low) and “el derly” (above 45 years old). Each co -
hort was di vided into the fol low ing groups: pa tients with to tal stroke (TS), lacunar stroke
(LS), TIA, and con trol group. All sub jects had lab o ra tory blood test, which in cluded mea -
sure ment of three pa ram e ters: T4, thy roid stim u la tion hor mone (TSH), and se rum an ti bod ies
to thy roid peroxidase (anti-TPO) on the first day.

Re sults. Among el derly pa tients, the T4 level was found to be sig nif i cantly higher for the
TIA (p<0.05) group com par ing to the con trol group: 17.10 pm/l and 12.70 pm/l re spec tively.
Anti-TPO level in young pa tients was found to be sig nif i cantly lower (p<0.05) in TS
(0.50 mIU/L) and LS (1.03 mIU/L) groups com par ing to the con trol group (3.35 mIU/L).

Con clu sions. It was dis cov ered that the thy roid sta tus in pa tients with stroke and TIA de -
pends on the size of stroke and on the age. Level of T4 is in a greater de gree caused by the vol -
ume of the brain dam age in el derly co hort only. Level of anti-TPO ganged in both types of
stroke groups in young co hort only.

Keywords: thy roid hor mone sta tus, tran sient ischemic at tack, ischemic stroke, young and
el derly pa tients.
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vol un teers (8 women and 12 men, mean age 55±5 years)
for an “el derly con trol group” were pres ent. Pa tients youn -
ger than 45 years: 19 pa tients with TS (4 women and
15 men, mean age 39±6 years), 35 pa tients with
LS (21 women and 14 men, mean age 39±7 years),
26 healthy vol un teers (18 women and 8 men, mean age
31±5 years) for a “young con trol group”. TIA pa tients are
ab sent in the young co hort.

The neu ro logic def i cit in stroke pa tients was
objectified us ing the Amer i can Na tional In sti tute of Health 
Stroke Scale (NIHSS). On the 1st day the NIHSS score es ti -
ma tion was TS 13.40±6.19; LS 7.79±3.29 for el derly
groups, and TS 12.64±5.65; LS 5.89±3.02 for young pa -
tients. Neu ro log i cal def i cit at ad mis sion in TIA pa tients
has been pre sented as hemiparesis in 47.1%; asym me try of
nasolabial folds in 77.8%; in sta bil ity in the Romberg po si -
tion in 64.7%; asym me try of ten don re flexes and Babinski
symp tom is was in 76.5%; hypoesthesia in 35.3% of pa -
tients. TIA sub jects had the ABCD2 score of 4.64±1.67.

The nor mal ranges for T4, TSH and anti-TPO were
10.0–25.0 pm/l, 0.35–4.94 mIU/L, and 0-50 IU/L, re spec -
tively. Ve nous blood sam ples were drawn at 8:00 AM on
the 1st–2nd day of ad mis sion in study groups and in the con -
trols. Se rum level T4, TSH and anti-TPO lev els were mea -
sured us ing a solid-phase chemiluminescent immunomet -
ric as say (AxSYM, ABBOTT, USA). Pa tients with pre vi -
ous thy roid dis ease were ex cluded from the study.

Sta t is  t i  ca l  anal  y  s is  was per  formed us ing
“STATISTICA 7.0” (de scrip tive sta tis tics) and R [10] (de -
tailed al go rithm can be found in the sup ple men tal in for ma -
tion). Af ter re moval of out li ers Kruskal-Wallis one-way
anal y sis of vari ance was used to de ter mine whether there
was any dif fer ence be tween groups (con trol, TS, LS, TIA)
of in di vid u als in ev ery age co hort. Siegel and Castellan
pro ce dure was used for post-hoc anal y sis [12]. A p-value
of less than 0.05 was con sid ered sta tis ti cally sig nif i cant.

The study was ap proved by the Ethic Com mit tee of the
Gomel State Med i cal Uni ver sity.

RE SULTS

Kruskal-Wallis one-way test per formed for groups of el -
derly in di vid u als re vealed sta tis ti cally sig nif i cant dif fer -
ence of T4 level (p<0.001) (Fig. 1), that par tic u larly con -
firms data of our own pre vi ous stud ies [9]. No sig nif i cant
dif fer ences were found in TSH (p=0.21) and anti-TPO
(p=0.12) lev els be tween groups of el derly in di vid u als.

Post-hoc anal y sis of T4 level in el derly in di vid u als re -
vealed a sig nif i cant in crease of that in the TIA pa tients ver -
sus con trol group (17.10 pm/l and 12.70 pm/l re spec tively,
p<0.05). There was no sta tis ti cally sig nif i cant dif fer ence
for thy roid hor mone sta tus char ac ter is tics in the pa tients
with var i ous sizes of stroke (p>0.05).

Kruskal-Wallis one-way test per formed for groups of
young in di vid u als re vealed sta tis ti cally sig nif i cant dif fer -
ence of anti-TPO level (p=9.215e-05) (Fig. 2). No sig nif i -
cant dif fer ences were found in T4 (p=0.45) and TSH
(p=0.56) lev els be tween groups of young in di vid u als.

Post-hoc anal y sis of anti-TPO level in young in di vid u -
als re vealed a sig nif i cant de crease (p<0.05) of that in the
TS pa tients (0.5 IU/L) ver sus con trol group (3.35 IU/L)
and LS pa tients (1.03 IU/L) ver sus con trol group. No sta -
tis ti cally sig nif i cant dif fer ence was found be tween TS and
LS pa tients.

DIS CUS SION

Pa tients with TIA and stroke dem on strated dif fer ent thy -
roid sta tus in acute pe riod of brain ischemia. The higher
level of T4 pres ent in el derly pa tients with tran sient neu ro -
log i cal def i cit with out brain mor pho log i cal changes may
be ex plained as a sanogenetic mech a nism. We as sume that
high T4 level may pre cede ce re bral ischemia and pro vide a
pro tec tive ef fect.
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Fig. 1. T4 level by groups (con trol, TS, LS, TIA) for el derly
(left) and young (right) co horts.

Data are plot ted af ter re moval of out li ers. Num ber of ob ser va -
tions is given to the right of a top whis ker. Boxes show 1st, 2nd,
and 3rd quartiles.

Fig. 2. Anti-TPO level by groups (con trol, TS, LS, TIA) for
 elderly (left) and young (right) co horts.

Data are plot ted af ter re moval of out li ers. Num ber of ob ser va -
tions is given to the right of a top whis ker. Boxes show 1st, 2nd, and 
3rd quartiles.



On the op po site side the T4 level was higher in the co -
hort of el derly pa tients, in which the rep re sen ta tion of
stroke was sig nif i cantly higherthan in the young pop u la -
tion. We do not see T4 changes, in the co hort of youn ger
pa tients in which the tone of the au to nomic ner vous sys tem 
is ini tially bi ased to wards the para sym pa thetic part [11]. In
our opin ion dec re ment of the anti-TPO in stroke groups
youn ger than 45 years may in di cate sup pres sion of au to im -
mune re ac tion against the back ground of the au to nomic
ner vous sys tem tone ac ti va tion.

CON CLU SION

The above dif fer ences be tween thy roid hor mone sta tus
dis cov ered in pa tients with acute brain ischemia in di cate a
spe cial lead ing mech a nism in each case of patho genic pro -
cess, and have an age and mor pho log i cal con di tion al ity.
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SKYDLIAUKËS HORMONAI SERGANT INSULTU IR
PRAEINANÈIU SMEGENØ IÐEMIJOS PRIEPUOLIU

Santrauka

Áva das. Anks èiau at lik ti ty ri mai pa ro dë, kad hi po ti roi diz mu ser -
gan tys pa cien tai tu ri pa di dë ju sià in sul to ri zi kà. Taip pat bu vo áro -
dy ta, kad su ma þë jæs lais vo ti rok si no (T4) kie kis yra su si jæs su di -
des niu neu ro lo gi niu de fi ci tu ser gant in sul tu. Ðio ty ri mo tiks las ið -
tir ti skyd liau kës hor mo nø bûk læ pa cien tams, ser gan tiems in sul tu
ar pra ei nan èiu sme ge nø ið emi jos prie puo liu (PSIP), sie kiant áver -
tin ti sa no ge ni nius me cha niz mus ser gant PSIP.

Ti ria mie ji ir ty ri mo me to dai. Ið ty rë me 107 pa cien tus ir
46 svei kus sa va no rius, ku rie bu vo su skirs ty ti á dvi ko hor tas: „jau -
ni“ (45 m. am þiaus ir jau nes ni) ir „vy res ni“ (dau giau nei 45 m.
am þiaus). Kiek vie na ko hor ta bu vo pa da lin ta á ðias gru pes: pa -
cien tai su stam biu in sul tu (SI), la kû ni niu in sul tu (LI), PSIP ir
kon tro li në gru pë. Vi siems ti ria mie siems pir mà die nà bu vo at lik ti
la bo ra to ri niai krau jo ty ri mai sie kiant nu sta ty ti tris ro dik lius: T4,
ti re os ti mu liuo jan tá hor mo nà (TSH) ir se ru mo an ti kû nus prieð
skyd liau kës pe rok si da zæ (an ti-TPO).

Re zul ta tai. Tarp vy res niø pa cien tø T4 bu vo reikð min gai pa di -
dë jæs PSIP gru pë je (p < 0,05), ly gi nant su kon tro li ne gru pe:
17,10 pm/l ir 12,70 pm/l ati tin ka mai. An ti-TPO tarp jau nø pa -
cien tø bu vo reikð min gai ma þes nis (p < 0,05) SI (0,50 mIU/L) ir
LI (1,03 mIU/L) gru pë se, ly gi nant su kon tro li ne gru pe
(3,35 mIU/L).

Ið va dos. Bu vo nu sta ty ta, kad skyd liau kës hor mo nø kie kiai,
ser gant in sul tu ir PSIP, yra su si jæ su in sul to dy dþiu ir pa cien to
am þiu mi. T4 ly gis la biau su si jæs su sme ge nø pa þei di mo tû riu tik
vy res niø ti ria mø jø ko hor to je. An ti-TPO kie kis bu vo ma þes nis
abie jo se in sul to gru pë se tik jau nes niø pa cien tø ko hor to je.

Rak ta þo dþiai: skyd liau kës hor mo nai, pra ei nan tis sme ge nø
ið emi jos prie puo lis, ið emi nis in sul tas, jau nes ni ir vy res ni pa cien -
tai, ûmi niai in sul to sin dro mai.
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