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Abstract. The risk of chronic obstructive pulmonary disease (COPD), as well as thyroid diseases increases with
age. COPD is a common systemic disease associated with chronic inflammation. Many endocrinological disorders,
including thyroid gland diseases are related to systemic inflammation. Epidemiological studies suggest that pa-
tients with COPD are at higher risk of thyroid disorders. These associations are not well-studied and thyroid gland
diseases are not included on the broadly acknowledged list of COPD comorbidities. They may seriously handicap
quality of life of COPD patients. Unfortunately, the diagnosis may be difficult, as many signs are masked by the
symptoms of the index disease. The comprehension of the correlation between thyroid gland disorders and COPD
may contribute to better care of patients. In this review, we attempt to revise available literature describing existing
links between COPD and thyroid diseases. The signs or symptoms of thyroid disorders may be non-specific, es-
pecially among the elderly, therefore the differential diagnosis between symptoms of COPD and symptoms related
to thyroid disease can cause difficulties. Many data show higher risk of thyroid hormones alterations in COPD pa-
tients. Hypothyroidism may influence respiration by different mechanisms, even in subjects with intact respiratory
system. Therefore, it is hard to distinguish whether hormonal changes are the reason or a consequence of different
respiratory signs and symptoms. In some instances, the correction of hormonal alternations may improve the qua-
lity of life of COPD patients and other disease outcomes. The comprehension of an association between COPD,
thyroid gland function and thyroid disorders may provide important information about the systemic nature of COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
leading cause of morbidity and mortality worldwide [1]. The
risk increases suddenly with age, and the peak incidence falls
when patients are over 60 [1]. It has been acknowledged that
chronic inflammation occurring in COPD is systemic in na-
ture, but it occurs primarily in the lung, from where inflam-
matory cytokines “spill over” and inflammation spreads to
other organs of the body [2].

Systemic inflammation may be driven by the main risk
factor — cigarette smoking, and it persists after smoking
cessation [3]. The inflammation has an impact on other
systems, for example: cardiovascular, skeletal muscles, ske-
leton, brain etc. [4]. According to GOLD (Global Initiative
for Obstructive Lung Disease), many comorbidities like co-
ronary artery disease, diabetes and metabolic syndrome, de-
pression, cachexia, osteoporosis are undoubtedly associated
with COPD by their frequent co-occurrence [1]. The link

between other chronic diseases and COPD may not be so
obvious, but some data suggest many underrecognized as-
sociations [5]. COPD interferes with endocrinological ho-
moeostasis not only by means of systemic inflammation [6].
Other factors like neurohormones, blood gas abnormalities,
glucocorticoid administration also disturb hormonal ba-
lance [6]. On the other hand, hormones may affect regula-
tion of breathing [7]. Some hormones act on the level of the
central nervous system, some have an impact on peripheral
chemoreceptors, others may contribute to this process by
influencing the metabolism rate, and others exert their ef-
fect directly on receptors in the respiratory tract [7]. Drugs
frequently used by COPD patients to treat comorbidities,
such as amiodarone [8], lithium carbonate [9] or potassium
iodine [10] may lead to hypothyroidism.

There is a growing evidence that thyroid gland function
may be disturbed in COPD patients [2, 7, 11]. Some studies
show that thyroid diseases are more frequent among patients
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with COPD. In a big population-based study performed in
the city of Madrid, Spain, it was shown that the prevalence
of a thyroid disease was higher in COPD patients (14.2 %)
than the expected standardized prevalence of chronic di-
seases (11.16 %) [6]. The general occurrence of thyroid di-
sorders is estimated at 14—20 % among stable COPD pa-
tients and at 70 % during an exacerbation [12].

The thyroid diseases occur more frequently among
women than men with COPD [6], the same as in the general
population [13].

The purpose of this review is to discuss the available data
on the coexistence of hypothyroidism and COPD.

Materials and methods

The initial search was conducted using PubMed with
the subject headings “pulmonary disease, chronic obstruc-
tive pulmonary disease” and “hypothyroidism”. All ab-
stracts were assessed for relevance, and articles of the re-
levant studies were retrieved. Subsequent searches utilized
the following combinations of subject headings on PubMed:
“CODP & thyroid hormones” or “COPD & thyroid di-
sorders” or “COPD & hypothyrodism” or “COPD & non-
thyroidal illness syndrome”.

Chronic inflammation as a possible link
between COPD and hypothyroidism

Chronic inflammation in COPD is associated with
production of interleukin (IL)-1B, tumor necrosis fac-
tor (TNF)-a, IL-8, IL-6, and fibrinogen by alveolar mac-
rophages and neutrophils [14]. In humans, intravenous
administration of recombinant IL-6 resulted in acute re-
duction of triiodothyronine (T,) and thyroid stimulating
hormone (TSH) levels [15]. Tobacco smoke contains con-
siderable amounts of free radicals that may damage the
structure of the respiratory tract and promote inflammation
[1, 16]. Cigarette smoke attracts activated inflammatory
cells to the lungs — another source of free radicals and oxi-
dants contributing to sustained inflammation [17]. Also the
endocrine system is not inert to the components of cigarette
smoke. Higher levels of serum total triiodothyronine (tT,)
were found in young healthy smokers comparing to non-
smoking control subjects [16], what may suggest that smo-
king acts independently of coexistent diagnosis of COPD.

Hypothyroidism

The prevalence of hypothyroidism in the general popu-
lation is 0.9 % among men and 4.8 % among women [19].
Its frequency increases with age [20]. Some studies have
shown the relationship between thyroid hormone levels and
blood gas parameters [2]. C. Terzano et al. [2] described
lower blood oxygen pressure (pO,) in patients with overt
hypothyroidism, compared to other groups consisting of
patients with subclinical hypothyroidism, normal subjects
and patients with hyperthyroidism. Moreover, in the same
research, the authors observed significant increase of the
blood carbon dioxide pressure (pCO,) levels in patients with
hypothyroidism, although a correlation between TSH and
pCO, was not present [2]. Dimopoulou et al. reported strong
positive correlation between serum total triiodothyronine/
total thyroxine (tT,/tT,) ratio and arterial oxygen pressure

(PaO,), but only in COPD patients with FEV1 < 50 % pre-
dicted value, and not in those above this threshold [21]. This
observation suggests the relationship between low conver-
sion rate of T, to T, in peripheral tissues and hypoxemia in
most severe COPD patients [22]. In another study, it was
demonstrated that obstruction severity is associated with re-
duced basal and stimulated TSH [23]. However, the exact
mechanism of the above connection is not known.

Muscle weakness is one of the symptoms of hypothy-
roidism [24, 25]. The deterioration of main respiratory mus-
cle function [26] aggravates already weakened ventilation in
patients with COPD [2]. Some adapting mechanisms in
COPD patients have been described, like shortening of the
length of sarcomeres and an increase in the concentration of
mitochondria [26]. The muscle weakness may manifest in
worse spirometry results [2]. In hypothyroidism mean inspi-
ratory pressure (MIP) and mean expiratory pressure (MEP)
are decreased [2, 27], supposedly due to decreased respira-
tory muscle strength [28].

The association of free T, (fT,) level with arterial blood
gases and pulmonary function parameters (vital capacity
(VC) or forced vital capacity (FVC), FEV1, peak expiratory
flow (PEF)) has been demonstrated [29]. Another study also
confirmed lower values of MEP in COPD patients with hy-
pothyroidism than in those without this condition [30]. The
authors observed significantly lower values of FVC, FEV1/
FVC, forced expiratory flow at 25 and 75 % (FEF 25-75 %)
in this group of patients [31]. Others reported on correlation
between MEP and MIP values and thyroid function [2]. In-
terestingly, there is also a positive correlation between TSH
values and acute exacerbations frequency [31]. Among the
patients with hypothyroidism, the exacerbations occurred
more frequently than in patients without hypothyroidism,
and TSH value turned out to be the only significant deter-
minant of exacerbation frequency [31].

Further studies are needed to verify if impaired thyroid
function really increases the risk of COPD exacerbation and
if proper hormonal treatment would impact the clinical out-
come. Authors of other studies reported on lower spirometry
parameters in patients without clinically diagnosed hypo-
thyroidism, but with low values of thyroid hormones, that
still remained within normal limits [29]. It is of note that
the muscle weakness, caused by hypothyroidism, is rever-
sible after treatment [32]. Thyroid dysfunction, defined by
the use of thyroid function tests (TFT), was demonstrated
in more than half of COPD patients with respiratory failure
(52.3 %) and in slightly lower percentage of patients without
this condition (44.4 %) [33], however, the difference be-
tween the groups was not statistically significant. Moreover,
patients with both low levels of fT, and free T, (fT,) needed
invasive mechanical ventilation more often than those from
the group with normal TFT scores [34]. The authors also
observed the higher rate of in-hospital mortality among pa-
tients with low levels of either T, or fT, [34]. Significant dif-
ference of TSH level between groups of patients with COPD
exacerbation and healthy subjects was demonstrated [34].
Lower T, in the course of COPD exacerbation was also
confirmed by other authors [29]. The authors also found
that fT, negatively correlated with bicarbonate levels and
fT,, also negatively, with hemoglobin [35].
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Non-thyroidal illness syndrome

Non-thyroidal illness syndrome (NTIS) may be de-
fined as reduced conversion of T, to T, in different acute
and chronic systemic disorders. NTIS occurs more fre-
quently than hypothyroidism and subclinical hypothy-
roidism [36]. This clinical entity is characterized by a
decreased tT, and fT,, normal or decreased tT, and T,
and unchanged TSH levels [37]. The mechanisms leading
to NTIS are largely unknown and further studies in this
field are required [38].

The hormonal changes during follow-up after COPD
exacerbation followed normalization of PaO, and PaCO,
during recovery. The increase of TSH levels following im-
provement of hypoxia and stabilization of clinical condi-
tion denotes delayed pituitary response to TRH, which was
earlier impaired by hypoxia [39]. Serum tT,, fT, and tT,/
tT,, which decrease with age and in COPD exacerbations
as shown in the cited study, indicate decreased metabolic
clearance of T, and decreased peripheral conversion to T,.
This inverse correlation suggests that aging may also play a
role in thyroid dysfunction in addition to hypoxemia [40].
According to foregoing findings, thyroid disease should not
be recognized during COPD exacerbation because of alter-
nations in thyroid hormones related to severe clinical condi-
tion and not to true thyroid disease [41]. In another study,
it was shown, that NTIS may be regarded as independent
predictor of prolonged weaning in intubated COPD patients
[42]. Importantly, prolonged weaning is associated with in-
creased mortality and morbidity in the intensive care unit
[43].

Presumably, NTIS (especially low fT,) may reflect seve-
rity of inflammation, hypoxia or other pathological proces-
ses associated with COPD exacerbation [44]. The authors
also reported on successful weaning from mechanical venti-
lation (MV) after proper hormonal supplementation in pa-
tients with newly diagnosed hypothyroidism [45]. Although
the authors noticed that further studies are necessary to as-
sess the significance of thyroid hormones supplementation
in patients with NTIS [45]. It should be remembered that
various factors can affect thyroid function by stimulating
or suppressing it. More frequent occurrence of pulmonary
infections among patients with NTIS has been demonstra-
ted [46]. Some cytokines and immune system cells restrain
thyroid gland activity. Therefore, treatment of pulmonary
infections or any infection, becomes an important aim to
reach.

Conclusions

The signs or symptoms of thyroid disorders may be non-
specific, especially among the elderly, therefore the diffe-
rential diagnosis between symptoms of COPD and symp-
toms related to thyroid disease can cause difficulties. Many
data show higher risk of thyroid hormones alterations in
COPD patients. Hypothyroidism may influence respiration
by different mechanisms, even in subjects with intact respi-
ratory system. Therefore, it is hard to distinguish whether
hormonal changes are the reason or a consequence of diffe-
rent respiratory signs and symptoms. In some instances, the
correction of hormonal alternations may improve the quali-
ty of life of COPD patients and other disease outcomes. The

comprehension of an association between COPD, thyroid
gland function and thyroid disorders may provide important
information about the systemic nature of COPD.
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FinoTMpeos Ta XpOoHiYHA OOCTPYKTUBHA XBOPOOGA AereHb

Pesrome. Pusuk XpoHiuHOI OOGCTPYKTMBHOI XBOPOOM JIEr€Hb
(XOXJI), a TakoK 3aXBOPIOBaHb IIUTOITOAIOHOT 3aJ1031 3pOCTAE 3
Bikom. XOXJI — 3arajibHe CUCTEMHE 3aXBOPIOBaHHS, TIOB’ sI3aHE 3
XPOHIYHUM 3anajeHHsIM. barato eHIOKpMHOIOTIYHUX PO3JIaliB,
BKJIIOYAIOUM 3aXBOPIOBAHHS IIUTOMOAIOHOI 321031, TIOB’sI3aHi i3
CUCTEMHMM 3amajeHHsM. EnineMiosoriyHi 10CiIXeHHs MMoKa-
3YI0Tb, 110 B nauieHTiB i3 XOXJI migBuiieHn pU3UK po3JaiiB
muTornonioHoi 3amo3u. Lli acomiamii HegOCTaTHLO BUBYEHI, i
TUPEOIAHI 3aXBOPIOBAHHSI HEe BKJIIOUEHI 0 3araJbHOBU3HAHOTO
CITMCKY CYIyTHiX 3axBopioBaHb XOXJI. BogHoyac BOHU MOXYTb
3HAYHO TMOTIPHIUTU SKicTh XUTTsI XBopux Ha XOXJI. Ha xanb,
NiarHOCTMKA JIOBOJIi CKJIaJHA, OCKUIbKM 0arato O3HaK MacKy-
I0TbCSI CMUMIITOMaMU OCHOBHOTO 3aXBOPIOBaHHS. 3’sICyBaHHSI
KOpeJslii MiXX 3aXBOPIOBaHHSIMM IIMTOIOAIOHOI 3a103u Ta
XOXIJI cipusiTuMe Kpalliii 10rmomMo3i ocodam i3 Takolo 1maroso-
riero. Y boMy OIJIsIi IMpoaHaji30BaHO JOCTYIIHY JiTepaTypy, 10
onucye icHywoui 3B’s3ku Mixk XOXJI Ta 3aXxBOpIOBaHHSIMMU 1~
TOMOAIOHOI 3a71031u. O3HaKK ab0 CMMIITOMU 3HMKEHOT (DYHKIIIT

Mariia Sukholytka

IIMTOMOAIOHOT 3a7103M MOXYTh OyTHM HecHeUuudiYHMMU, OCO-
01MBO cepell 0cid MOXUIIOro BiKy, TOMY AudepeHliabHa AiarHo-
ctuka Mix cumnromamu XOXJI Ta cuMnroMamu, OB’ I3aHUMU
i3 3aXBOPIOBAaHHSIMU IIMTOTONIOHOI 321031, MOXE BUKIUKATHU
TpyaHouli. barato naHux cBigyaTh Mpo OUIBII BUCOKUI PUZMK
3MiHU (DYHKIIOHAJIBHOTO CTaHy LIUTOIMOAIOHOT 371031 Y XBOPUX
Ha XOXJI. T'inotupeo3 Moxe BIUIMBATH HAa JUXAIbHY (PYHKIIiIO
pi3HUMU MeXaHi3MaMH, HaBiTb B 0Ci0 3 iHTAKTHOIO IUXAJTbHOIO
cucteMoto. ToMy CKJIagHO PO3Pi3HUTH, UM € TOPMOHATIbHI 3MiHU
MPUYMHOIO 200 HACIIIKOM Pi3HMX O3HAK Ta CUMIITOMIB MOpY-
IIEHHS IUXaHHS. Y NesSKUX BUITagKaX KOPEKIlis TOPMOHAJIbHUX
3MiH MOXe TTOKPAIINTHU SIKicTh XUTTS xBopux Ha XOXJI Ta iHmIi
HaCJIiAKM 3aXBOPIOBaHHS. YCTAHOBJEHHSI B3a€EMO3B’SI3KiB Mixk
XOXJ1, dyHKIIi€O MUTOMOAIOHOI 321031 Ta TUPEOITHUMU PO3-
JlalaMU MOKe HalaTy BaXXJIMBY iH(OpMallito PO CUCTEMHY MPU-
pony XOXIJI.

KimouoBi c10Ba: rinotupeos; XxpoHiuHa 06CTPYKTUBHA XBOPOOa
JIereHb; KOMOPOiIHICTh; IIUTOMOIIOHA 3aJ103a; OIJISI
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MnoTupeos n xpoHnyeckas O6CTPYKTUBHAS GOAE3Hb AETKUX

Pe3some. Puck XpoHUUYECKOH OOCTPYKTUBHO GOJE3HU JIETKUX
(XOBJI), a Takxe 3a00J€BaHUI IIUTOBUIHON KEIE3bl YBETUIM-
BaeTcsl ¢ Bo3dpacToM. XOBJI — ob1iiee cucteMHoe 3a0o0JieBaHKe,
CBSI3aHHOE C XPOHUYECKUM BOCIajieHueM. MHOro 3HIOKPUHO-
JIOTUYECKUX PACCTPOMCTB, BKIIIOUasi 3a00JIeBaHUS IIUTOBUIHOMN
JKeJIe3bl, CBSI3aHbI C CUCTEMHBIM BOCTIAJIECHUEM. DIUIEMUOIOTH -
YyecKHe MCcCAeqoBaHUs MOKa3bIBaIOT, YTO y nanueHToB ¢ XOBJI
MOBBIIIEHHBI PUCK PACCTPOMCTB IIMTOBUIHON XeJe3bl. OTU
accolMaly HeJOCTaTOYHO M3YYeHbl, U TUPEOUIHbIE 3a00eBa-
HUSI HE BKJIIOUEHBI B OOIIETIPU3HAHHBIN CITUCOK COITYyTCTBYIOIINX
3a0osieBaHuit XOBJI. B TO ke BpeMsl OHU MOTYT 3HAYMTEIbHO
YXYIIIUTh KadecTBO XKu3HM OonbHbIXx XOBJI. K coxaneHuio,
NMMarHOCTHKA TOBOJIBHO TSIKeJiast, ITOCKOJIbKY MHOTHE TIPU3HAKK
MAacKUPYIOTCS CUMIITOMaMU OCHOBHOTO 3a0oJieBaHUsI. BwisicHe-
HME KOPPeISILUM MEXIy 3a00J1eBaHMSIMU HIMTOBUIHOM KeJIe3bl
u XOBJI Oyner criocobcTBOBATH JIydllieil TOMOILIM JIMIAM C Ta-
Koii marosiorueit. B aToM 0030pe mpoaHanuM3upoBaHa JOCTYII-
Hasl JTUTepaTypa, OMMCHIBAIONIAS CYIIECTBYIOIINE CBSI3U MEXIY
XOBJI u 3a60neBaHUSAMU IUTOBUAHON Xene3bl. [1pusHaku uiu

CHMIITOMBI IOHWXXKEHHON (PYHKIIMYM ITUTOBUIHON XeJie3bl MOTYT
ObITh HecreUMUUECKUMM, OCOOEHHO CpelM TMOXWIbIX JIOIeH,
nostomy nuddepeHiuanbHas AMarHOCTUKA MEXIY CUMIITOMAa-
M XOBJI 1 cumnTomMmaMu, CBSI3aHHBIMU C 3a00JIEBAHUSIMU 111V -
TOBUIHON XeJie3bl, MOXET BbI3BaTh TPYIHOCTU. MHOTHUE NaHHBIC
CBUJIETEJILCTBYIOT O 60Jice BHICOKOM PUCKE U3MEHEHUST (DYHKIIM-
OHAJIbHOTO COCTOSIHUSI IIUTOBUAHOMN kene3bl y 6oabHbIX XOBJI.
Tunorupeos MoXeT BIUATH HA AbIXaTeJIbHYIO (DYHKIMIO pa3HbIMU
MeXaHU3MaMU, TaXe y JIWII C UHTAaKTHOM bIXaTeJIbHOM CUCTEMO.
TloaToMy TpyaHO Pa3IUuYUTh, SBISIOTCS TOPMOHAIbHbBIC U3MEHE-
HUSI IPUYMHON WIN CJASACTBUEM Pa3IMYHBIX MPU3HAKOB U CUM-
MITOMOB HapyIIeHUs IbIXxaHUsl. B HEKOTOPBIX ClTydasiX KOPpeKIIust
TOPMOHAIBHBIX U3MEHEHUIN MOXET YJIYYIIUTh KauyecTBO KU3HU
o6ompHBIX XOBJI 1 npyrue mocaencTsus 3a0ojieBaHMSI. YCTaHOB-
sneHue B3aumocBszeit Mexay XOBJI, dyHKiuel MUTOBUIHON
JKeJie3bl U TUPEOUJAHBIMU PACCTPOMCTBAMU MOXET MPEe0CTaBUTh
BaxkHy10 nH(opMalLuio o cucteMHoii pupoae XOBJI.
KiroueBble €10Ba: rumnorupeos; XpoHUYecKasd OOCTPYKTUBHAS
00J1e3Hb JIETKMX; KOMOPOMIHOCTh; IIIMTOBUIHAS XKejle3a; 0030p
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