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Abstract

Thyroid dysfunction is associated with chronic obstructive pulmonary disease depending
upon severity of disease. The aim of this study was to evaluate thyroid function impair ment
among stable and acute exacer bation COPD patients with age matched healthy controls and
correlation of thyroid function tests with pulmonary function test and arterial blood gas
analysis. 60 {30 stable (groupl) and 30 exacerbation (group2)} COPD patients and 30 age
matched healthy controls (group3) wer e studied. There was a significant difference with re-
spect to BMI, mean serum FT3in between group 1& 2; group 2& 3 and group 1& 3. Mean se-
rum TSH was within normal limits but had lower values than controls. FT4 was within
normal limits. It had no significant difference between all groups. Mean serum FT3 was ne-
gatively correlated with bicarbonate levels whereas FT4 was negatively correlated to Hb le-
vels .No correlation was found in between Pulmonary Function Test and ABG analysis with
thyroid function impairment. In conclusion among all groups of COPD patients, impaired
thyroid function is associated with respiratory workload, as thyroid hormones regulate the
metabolic rate and in exacerbation phase due to critical illness thyroid dysfunction reflects
non-thyroidal illness syndrome.
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hypothyroidism and hyperthyroidism. Also the setyeoif
I ntroduction airway obstruction in these patients affects the od sur-
vival [8] and is associated with impairment of thig
Chronic obstructive pulmonary disease (COPD) isa m gland function [9]. So there might be a possibitifydif-
jor cause of chronic morbidity and mortality thréwogit  ferences in hormone levels during stable and ekatien
the world. The Global Burden of Disease Study has p phases in comparison to healthy controls.
jected that COPD which ranked sixth as the cause of
death in 1990, will become th#ird leading cause of In this study, we evaluated abnormalities and threeta-
death worldwide by 2020 [1]. COPD is no longer édns tion of thyroid hormone concentration, arterialdilogas
ered to affect only the lungs and airways but #eorest analysis (ABG) and pulmonary function test (PFTpam
of the body. The systemic manifestations of COPD instable and exacerbation COPD patients with comparis
clude a number of endocrine disorders, such agthms to age-matched healthy controls.
volving the pituitary, the thyroid etcThe thyroid hor- .
mone regulates the metabolism of proteins, lipidd a Material and Methods
carbohydrates, and controls the activity of meméran
bound enzymes [2, 3]. The thyroid hormone enhanc
mitochondrial oxidation, and thus, augments metabol
rate [4]. This effect on metabolic rate is probatagpon-
sible for the association between the thyroid harenand
respiratory drive [5].Limited data on the prevalence of
thyroid diseases among patients with COPD areahlail
[6, 7] yet, several characteristics of patientshwitOPD
could potentially increase their likelihood of deng

bjects

he study group comprised of 60 COPD patients d@hd 3
control subjects. In patient group they were suibleis
again under stable (30) and acute exacerbationephas
(30). The patients with COPD were diagnosed acogrdi
to the Global Initiative for Chronic Obstructive hgi Dis-
ease Criteria [1py the respiratory Physician.30 patients
had been clinically stable for at least 3 months 3® had
clinical signs of COPD exacerbation. Stable COPPB pa
tients had been receiving inhaled bronchodilaterapy
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in the form of long-acting,-agonists and/or anticholiner- experimental groups and control group. PearsGuse-
gic agents. Severe/very severe COPD patients were ¢ation analysis was also performed. p value < ®A5
inhaled corticosteroids. The patients were notiveog  considered significant.

iodine-containing drugsatients diagnosed with endocri-

nological disorders, on systemic steroid therapydisr  Results

playing an infected profile (fever, leucocytosiensolida-
tion area on performed chest X ray) and using l@mm
oxygen therapy were excluded from the stughpm total
60 patients 32 were ex smokers, 22 were currenkarso
and 6 were nonsmokers.

The characteristics of all patients and healthytrods
were shown in table -1 and table-2.No significaiffed
ence was seen between the study group (clinictlyles
group 1 and exacerbation; group 2) patients andrasn
(group 3) with respect to age, gender and smokiaiys
The control group comprises 30 (20 male and 10 liesha (tablel).BMI was found to be significantly diffetem

age matched healthy individuals; all were non smike groupl vs. group3 and group 2 vs. group 3. Allgas

not on any medicationyhose written consents were ob-with A/E COPD suffered from severe to very sevdre a
tained from them. The study was approved by thétins way obstruction with an FEMn percentage predicted of
tional ethics committee and written consent wae als- 36.47 = 10.37% as compared to stable COPD patients

tained in each case. (66.97 £ 23.82) (p <. 001). All COPD patientsgobup
_ 1 and group 2 were hypoxemic with significant diéiece
Study design in pO, among healthy vs. groupl and group 2 (92.26 +

A clinical history was obtained and a physical ei@n 1,72 vs. 75.52 + 8.79 and 61.76 +13.06) respegtivel
tion performed on the patients who attended thetubs  Group2 patients were hypercapnics as comparable to
of respiratory diseases, SMS medical college aspited,  groupl and group3 (51.01 + 15.75 vs. 42.21 + 5104 a
Jaipur. After an overnight fast, height and nudeghte 38.41 + 1.84) respectively (p< 0.0The mean serum ET
were measured in all subjects and body mass irgle)(  levels were lower among exacerbation COPD patients
was calculatedArterial blood gas measurements werewhereas among groupl and 3 had lower mean values bu
taken on the same day with the PFT. PFT was pe€fdrm within normal limits (1.55+0.36vs. 2.62+1.04 and
using SpiroAnalyser HELIOS 400 according to accept3,22+0.70) respectively. Thus there was a significtf-

able manoeuvre. Arterial blood samples were drawference of mean serum EEvels in between group 1 vs.
while the subjects were breathing room air andya@eal 2 group 1 vs. 3, group 2 vs. 3 (p < .001). Serdmlév-

with a blood gas analyzer immediately (STAT PROels were within normal limits in all three groupstto-
PHOX Plus L, Nova Biomedical)Serum thyroid hor- wards the lower limit in group 2. There was no #igant
mones were measured in 5 ml venous blood duringimor difference in mean levels of serum F{P > 0.05).

ing fasting.Serum levels of free triiodothyronine (fiT  Among all groups serum TSH level was also withim-no
free thyroxine (FI) and thyroid-stimulating hormone mal limits with significant difference in mean ldéseof
(TSH) were determined by using the commercial IMMU-TSH in between group 2 and 3 (p < 0.05). Duringdbe
LITE kits, which are solid-phase, two-site chemilnes-  relations between various variables in a grougxacer-
cent immunometric assays (IMMULITE, SIEMENS pation COPD patients significant negative correfativas

Healthcare Diagnostics). observed between EFand HCQ levels (r= -0.428; p=0.
o _ 018). Similarly Hb levels also showed significargga-
Statistical Analysis tive correlation with serum RT (r= -0.437; p = 0.01).

Results were expressed as the mean+SD. Statiatie#d  There was no correlation betweensFFT, or TSH and
ysis was performed by Student’s t test for comgp®in pO2, pCQ SO, and PFT.

Table 1. Characteristics of patients and Control Cases

Characteristics Stable Exacer bation Controls
Age, (years) 63.27 8.41 64.30 .91 65.50 .67
Sex

Male 22/30 21/30 20/30

Female 8/30 9/30 10/30
Smoking

Yes 26/30 28/30 -

No 4/30 20/30 30/30
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Table 2. BMI, Results of PFT and arterial blood gas analysis and concentrations of thyroid hormone (mean + D) in
patients with stable, A/E COPD and controls.

Parameters Stable Exacer bation Control p* p** pr**
(Group-1) (Group - 2) (Group - 3)

BMI (Kg/mt?) 18.98 +3.24 17.65 R.71 25.30 #4.36 0.00&x  0.00&4  0.0899
FVC(%predicted) ~ 85.57 #8.11 54.97 41.79 105.60 43.50 0.00&  0.00% 0.0
FEV1(%predicted) 66.97 23.82 36.47 40.37 113.33 43.12 0.006  0.009 0.060
FEV./FVC (%) 76.59 +13.15 66.00 0.97 107.57 4.64 0.00&6  0.00&8  0.069
PH 7.40 40.03 7.40 40.06 7.40 40.03 0.6304 0.8204 0.9278
pO, (MmHgQ) 75.52 .79 61.76 413.06 92.26 4.72 0.0006% 0.009 0.0%0
pCO, (MMHg) 42.21 .04 51.01 45.75 38.414.84 0.000% 0.0064  0.0062
SO, (%) 93.23 +1.91 86.26 .61 93.43 4.45 0.6444  0.00 0.0050
HCO;, mmol/L 26.01 +2.79 31.77 46.89 25.89 41.61 0.845 0.00 0.0051
Hct, % 49.96 +13.04 49.99 8.57 40.83 .33 0.000 0.00 0.9922
Hb, (gm/dl) 12.55 4.77 12.41 .38 13.06 .94 0.1673 0.0373  0.7340
T, (pg/ml) 2.62 .04 1.55 40.36 3.28 40.70 0.0055  0.00 0.0080
fT4 (ng/ml) 1.09 40.38 1.06 40.21 1.14 40.21 0.5100 0.1297 0.6970
TSH, @U/ml) 2.30 +1.29 2.08 +1.31 2.64 40.87 02506 0.0561 0.5115

+ P <0.05=significant and < 0.01 & <0.001=H§Highly Sgnificant)
p > 0.05=NSNon-Significant),
* obtained by comparison of stable COPD patients and controls,
** obtained by comparison of exacerbation COPD and controls,
*** optained by comparison of stable and exacerbation COPD.

disease improvement. Dimopoulou et al [7] found #ia
patients had normal values for resting thyroid hmmes
however, in severe COPD; a certain degree of thHyroi

thyroidism, overt hypothyroidism and nonthyroidaiéss ~ dysfunction was evident. Hugli et al [13] reporteatmal
syndrome. Of these, the nonthyroidal illness symdrgs  |€vels of thyroid hormones in 11 clinically stab@®PD
the most common in COPD [6], Patients with nonthy-Patients with normal weighGow et al [9] investigated
roidal illness syndrome have decreased levels@bth- ~ thyroid function in 20 patients with exacerbatiomying
logically active hormone srand normal or decreased lev- Severe COPD (highest FEM0% of predicted). They did
els of the prohormone,T[10]. Serum levels of the TSH ot find any correlation between arterial blood gasas-
are usually normal, though they can be low in thestm urement and thyroid hormone concentrations in pttie
severely ill patients []1 The presence of thyroid dys- With COPD.Okutan et al [14] compared 32 COPD pa-
function may vary according to the phases of COPDUENtS with 15 controls in which they found PFT i@,
Thus we investigated the thyroid functions amoraplst ~ Significantly lower and T3 levels to be higher dnis
and A/E phases. We found that among A/E COPD pas_f[udy_, the findings were d|SS|m|!ar with respecEia but
tients as compare to stable, this syndrome was mogddnificantly low pQ and PFT in the stable as well as
marked as mean FT3 values suggests and mean TSH v@nong A/E COPD patients. They found a positive -asso
ues were also comparable in between group 2 and @ation in between pCOand FE while all other values
Pechatnikov [11] found low T3 and T4 with high TSHWere negatively correlated with ETin our study, in be-
concentrations in patients with COPD, reflects tem tween PFT and TFT there was no correlation in betwe
thyroidal illness syndrome. Turkay Akbas et al [#&re ~ 9roupl and 2 but with severe to very severe airalay
also found low FT3 and TSH levels in critically @OPD  Struction F§ was negatively correlated with Hg@nd
patients but it varies according to gender. Fempatients  FT4 with Hb levels. Kursatizun et al [15] studied TFT
had lower FT3 than males and increased when they r@nly in patients with A/E COPD, found significariffelr-
covered from critical illness. We also found thateixac- €Nce according to the percentagfecases with TSH less
erbation phase the mean FT3 and TSH values wermr lowthan minimum values and FT3 higher than maximum val
as compared to stable and healthy controls butndid Ues between COPD and control group. They demon-
vary according to gender. These findings suggestith strated _that b_oth cll_nlcal ar_1d subclinical hyperd@lsm
AJE phases of COPD significant changes developeir n Were higher in patients with COPD exacerbations tha

roendocrine axis and hormone suppression vanisitas wcases without COPD. They suggest that severe airway
obstruction and excessive respiratory muscle |déetta
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Discussion

Impaired thyroid function can present as subclintiggo-
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thyroid hormone levels in patients with COPDnda 5.
COSKUN et al [16] reportedo significant difference in
TSH and FT3 between group 1(COPD) and 2(Health$.
controlg but significant difference on the basis of seyerit
of disease. Systemic response to chronic diseaS®RD
patients might cause a hormonal imbalance whidfrim 7.
affects the severity of the disease [16].

So far there is no evidence that thyroid funct®ronsis- 8.
tently altered in COPD except in a subgroup ofguds
having severe hypoxemia. We tried to find out tbene
parative assessment in between the stable and @FDC
groups with age matched healthy controls. As tluyroi

9.

hormone constitutes their role in the metaboliccpss. ¢

Increased respiratory drive in COPD patients magr al
thyroid function. Our study suggests that it imgaits
effect in the form of the Non thyroidal illness syaome,

yet it is not known that whether illnesgndrome is a fa- 11.

vorable compensatory mechanism to offset catabolism
and protein breakdown or it is an unfavorable aatagt

with resultant biochemical hypothyroidism [Gfurther-  12.

more extensive studies are required to identifyeulythg
mechanism and consequences of thyroid dysfunction a

its role in supplementatioifhe limitation of this study is, 13.

it's an analytical observationatudy with lesser sample
size and hence a follow ugtudy during the recovery
phase from exacerbation may be required to sulistant
the findings.

In conclusion, mean level of FT3 was significaritdyer

among A/E COPD. Hypoxemia and hypercapnia did no}5'

correlate with Thyroid function test .We suggesatth
among A/E group due to having critical iliness, thes-
tence of Non-thyroidal illness syndrome prevalest a
compared to stable COPD and healthy controls.
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