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Background: The diagnosis of primary hypothyroidism in the elderly hospitalized patients is difficult because of lack of
classic symptoms and signs, especially when it is concurrent with other non-thyroid illnesses. The purpose of this analysis
was to identify the influence of age on the clinical characteristics of hospitalized patients with hypothyroidism. Methods:
Using the database of a medical center in northern Taiwan, 121 adult inpatients with newly diagnosed primary hypothy-
roidism were enrolled from January 1, 1999 to December 31, 2006. The patients were divided to two groups, group A
were aged < 75 years and group B were aged > 75 years. The initial clinical presentations, laboratory data, diagnoses at
admission and discharge, and outcomes were analyzed. Results: Our population consisted of 77 males and 44 females,
and the mean age was 73 years. The patients were most often diagnosed in the division of cardiology (36.4%), and 71.1%
had coexistent heart diseases. The percentage of diagnosis in hypothyroidism after thyroid screening was significantly im-
proved in group A (p=0.012) but not group B (p=0.121).The percentage of diagnoses of heart and neuro-mental diseases
at discharge were significantly decreased when compared to at admission. The mean duration of hospitalization and rate
of coexistent heart diseases and 2-year follow-up mortality were significantly higher in group B than group A. The main
factors associated with 2-year mortality in the hospitalized patients with hypothyroidism were ages and hyponatremia.
Conclusion: Hospitalized patients with primary hypothyroidism may present as heart or neuromental diseases. Ages and
hyponatremia attributed to 2-year mortality in the hospitalized patients with hypothyroidism.
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INTRODUCTION

The prevalence of hypothyroidism in the elderly is
higher than that in younger subjects. The Whickham Sur-
vey reported that the incidence of overt hypothyroidism
increased tenfold in women age more than 75 as com-
pared with those in their twenties.' The Colorado thyroid
disease prevalence study reported that an elevation of se-

Received: March 9, 2010; Revised: July 26, 2010;
Accepted: September 24, 2010

"Corresponding author: Hong-Da Lin, Division of
Endocrinology and Metabolism, Department of
Medicine, Taipei Veterans General Hospital, No. 201,
Sec. 2, Shih-Pai Road, Taipei 112, Taiwan, Republic of
China. Tel: +886-2-28757515; Fax: +886-2-28745674;
E-mail: hdlin@vghtpe.gov.tw

rum TSH levels was found in 16% of males and 21% of
females more than 74 years.” Epidemiology studies have
reported higher prevalence rates for both overt and sub-
clinical hypothyroidism in women in comparison to men
with advanced age. However, this sex-related difference
has not been identified for hospitalized patients.’
Hypothyroidism may present as an obvious clinical
syndrome. When careful attention is paid to myxedema-
tous changes or organ system dysfunction, especially in
older female patients, this may ultimately lead to a cor-
rect diagnosis. However, most symptoms and signs of
hypothyroidism are usually nonspecific and develop in-
sidiously. Diagnosis of thyroid dysfunction in the elderly
is particularly difficult because of the lack of classic
symptoms and signs, while neuro-mental and cardiovas-
cular signs are frequent.* Moreover, the underlying dis-
eases may mask the symptoms and signs of hypothyroid-
ism, and interpretation of thyroid function tests need to

249



Primary hypothyroidism in hospitalized patients

be handled cautiously in patients with acute illness or in
patients on medication because such factors might affect
these tests.

Patients with thyroid dysfunction have a higher mor-
tality rate during hospitalization.” Clinicians should be
familiar with the clinical manifestations of hypothyroid-
ism so that appropriate treatment can be initiated, which
in turn may decrease cardiovascular mortality.”® Physical
examination alone is often not reliable when confirming
or ruling out hypothyroidism,” therefore a high degree of
suspicion and a full diagnostic workup are required for
the diagnosis of hypothyroidism. Routine screening of all
hospitalized patients for hypothyroidism is not indicated.
Thyroid screening seems to add little to the diagnostic
evaluation of patients hospitalized for acute medical or
psychiatric illness,”'’ but may be indicated for patients >
60 years of age or those who are admitted to specialized
geriatric units.'™"'

No previous study has aimed to analyze aged hospital-
ized patients with newly diagnosed hypothyroidism in
Taiwan. The aim of the present analysis was to investi-
gate the potential clinical characteristics of primary hy-
pothyroidism in elderly hospitalized patients in our area
and the association between serum thyroid hormone lev-
els and the clinical parameters; furthermore, the associa-
tion of these factors with mortality was also investigated.

METHODS

We conducted a retrospective analysis of patients with
newly diagnosed primary hypothyroidism (ICD-9 code:
244) at a 2,800-bed medical center in northern Taiwan
from January 1, 1999 to December 31, 2006. Patients
with histories of hypothyroidism under levo-thyroxine
treatment, previous thyroidectomy, or previous radioio-
dine treatment were excluded from the analysis. Serum
thyroid stimulating hormone (TSH), triiodothyronine
(T3) and free thyroxine (free T4) were analyzed by im-
munochemiluminometric assays (ICMA) or immuno-
radiometric assays (IRMA). Using ICMA and IRMA,
the reference ranges for TSH were 0.4-4.0 paIU/mL and
0.25-4.0 IU/mL, respectively; for T3 were 82-179
ng/dL and 95-205 ng/dL, respectively; and for free T4
were 0.8-1.9 ng/dL and 0.59-1.81 ng/dL, respectively.
The presence of anti-thyroglobulin (anti-TG) and anti-
thyroperoxidase (anti-TPO) antibodies were analyzed by
ICMA. Patients with TSH levels > 4.0 paIU/mL exclud-
ing other causes of an elevated TSH were considered to
have primary hypothyroidism, which was subclinical if
the free T4 was normal and overt if free T4 was low."”
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All data were obtained by reviewing the patients’ histo-
ries, current medications, physical examination results,
body mass index (BMI), levels of TSH, T3, free T4, anti-
TG and anti-TPO antibodies, blood biochemical analysis,
and outcomes.

The subjects were divided into two different groups,
those < 75 years (group A) and those > 75 years (group
B). Student t-tests or Mann-Whitney rank sum tests
where appropriate were employed to compare the nor-
mally distributed or non-normal distribution clinical data
between these two groups. The Fisher’s exact test was
used for ratio comparisons. Pearson product moment
correlation was employed to assess the relationships
between serum TSH, free T4 and T3 levels and clini-
cal factors. The prognostic power of clinical factors for
death was analysed by the Cox’s proportional hazards
regression. Hazard ratios (HRs) with 95% confidence
interval (CI) were used to estimate the adjusted relative
risk of subjects with hypothyroidism. The relative risk
of death from all causes associated with hypothyroidism
was calculated at 2 years after baseline measurement. All
significant tests were two-side and a value of p<0.05 was
considered statistically significant. All statistical analyses
were performed using the Statistical Package for Social
Sciences for Windows (SPSS for Windows 13.0). This
study was approved by the Institutional Review Board of
the hospital.

RESULTS

Patients

We reviewed 135 cases of newly diagnosed hypo-
thyroidism, of which seven had central hypothyroidism
resulting from pituitary or hypothalamus pathology and
seven with TSH levels below 10 UIU/mL and thus were
excluded. As a result, 121 patients with primary hypothy-
roidism and serum TSH levels above 10 IU/mL were
enrolled in the analysis. The clinical characteristics of the
primary hypothyroidism, including coexistent diseases,
clinical symptoms and signs, and the results of blood bio-
chemical analyses, were summarized in Table 1. Nine-
teen of the 121 patients (15.7%) had subclinical hypothy-
roidism. Seventy-seven patients (63.6%) were male. The
mean age was 73 years (range 34-91 years). The average
hospital stay was 20 days (range 1-127 days). The mean
age, male ratio, and duration of hospitalization in group
B were significantly higher than in group A, while the
BMI of group B was significant lower than group A.

The most common coexistent disease was hyper-
tension (53.7%), followed by chronic kidney disease



Table 1 Clinical characteristics of all patients with
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Table 2 Differences in main admission and discharge diag-

primary hypothyroidism noses attributing to present illness
Group A Group B All Group A, <75 year-old Group B, > 75 year-old
<75 year-old > 75 year-old (n=53) (n=68)
(n=53) (n=68) (n=121) admission  discharge admission discharge
Age (years) 6112 8245%  73.0+132  Hypothyroidism,n (%) 5(9.4%) 23 (43.4%)* 2(2.9%) 24 (35.3%)*
1dy 0, 0, 0/ % 0, 0,
Male, n (%) ” 55+ 77(63.6) Others theTn hypothyroidism, n (%) 48 (90.6%) 30(56.6%)* 66 (97.1%) 44 (64.7%)
] , Heart diseases, n 17 9 30 19
Body mass index (kg/m?) 25.8+49  21.3x4.0% 23.5%5.0 Neuro-mental diseases. n 7 ) 13 7
Coexistent diseases Gastrointestine diseases, n 4 3 11 3%
Heart diseases, n (%) 32 54% 86 (71.1) Renal diseases, n 8 4 4 2
Cerebrovascular accidents, n (%) 7 15 22 (18.2) Others, n 12 12 8 13
Chronic kidney diseases, n (%) 13 19 32(264) *Significant difference between admission and discharge, p < 0.05.
Symptoms/signs
Drowsiness, n (%) 6 12 18 (14.9)
ementia, n (% : sinus bradycardia (n=15), and atrial fibrillation (n=13).
Dementia, n (%) 1 2 3(2.5) brad d 15 d atrial fibrillat 13
Nausea/Vomiting, n (%) 6 6 12(9.9) Patients in group A had a higher serum sodium and cho-
Constipation, n (%) 0 3 325) lesterol levels compared to group B (p=0.011 and 0.007,
Poor appetite, n (%) 9 9 18(14.9) respectively).
Cold intolerance, n (%) 2 0 2(1.7)
Hypothermia <36 °C, n (%) 10 1 21(174) Differences in admission and discharge diagnoses
1 1 0, « e . . . .
Bradycardia < 60/min, n (%) 6 17 23(19.0) The most common division assignments at admission
Blood biochemistry tests were cardiology (36.4%), nephrology (12.4%), neurol-
Sodium, meg/L 137.0£65 1332+89% 13483481 ogy (7.4%), gastroenterology (6.6%), and endocrinology
Hemoglobin, mg/dL 104+23  11.1%19 10.8%2.1

Cholesterol, mg/dL
Thyroid function tests

222.5490.1 178.92457.0% 198.4=%76.5

Free T4 (ng/dL) 0.40%0.04 0.532%0.28*% 0.47=%0.28

TSH (pIU/L) 86.26481.2365.9152.12 74.82+67.80
Days of hospitalization (days) 15 24% 20
Two-year mortality, n (%) 4 24%* 28 (23.1)

Values are expressed as mean==standard deviation, number or percentage.
FT4: free thyroxine; TSH: thyroid stimulating hormone.
*Significant difference between Group A and B, p < 0.05.

(26.4%), coronary artery disease (22.3%), conges-
tive heart failure (22.3%), and cerebrovascular disease
(18.2%). Nineteen patients (15.7%) had a history of ar-
rhythmia, including atrial fibrillation (n=12), sick sinus
syndrome (n=3), second degree atrioventricular block
(n=2), third degree atrioventricular block (n=1), and ven-
tricular tachycardia (n=1). Eighty-six patients (71.1%)
had coexistent heart diseases including hypertension,
coronary artery disease, congestive heart failure, or ar-
rhythmia. Patients in group B had a higher rate of coexis-
tent heart diseases than group A (p=0.027).

The most common electrocardiographic abnormali-
ties noted at admission were non-specific ST-T changes
(n=21), low voltage (n=18), myocardial ischemia (n=16),

and metabolism (6.6%). The most common suspicious
diagnosis at admission was heart diseases (38.8%) in-
cluding congestive heart failure (n=13), arrhythmia (n=8),
pericardial effusion (n=5), coronary artery disease (n=2),
shock (n=1), and syncope (n=1) and this was followed by
renal diseases (18.2%), neuro-mental diseases (16.5%),
gastrointestinal diseases (12.4%) and hypothyroidism
(5.8%) (Table 2). The diagnoses at discharge showed
some difference when compared to those on admission,
with heart diseases decreasing significantly to 23.1%
(p=0.012), and neuro-mental diseases decreasing sig-
nificantly to 7.4% (p=0.046). A significant difference in
diagnosis of gastrointestinal diseases at admission and
discharge was also observed for group B (p=0.045). The
diagnosis rate of hypothyroidism after thyroid screening
was analyzed by McNemar X2 tests and showed signifi-
cantly improved in group A (p=0.012) but not group B
(p=0.121).

Hypothyroidism was the main discharge diagnosis and
this covered 47 of the 121 patients. Among these 47 pa-
tients, pericardial effusion (9), hyponatremia (7), hypo-
thyroidism (7), bradycardia (3), ileus (3), consciousness
change (3), weakness (3), congestive heart failure (2),
coronary artery disease (2), dementia (1), cerebrovascular
accident (1), dizziness (1), myopathy (1), edema (1), ven-
tral hernia (1), ampulla of Vater lesion (1) and lung can-
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Table 3 The correlation coefficient between clinical
parameters and thyroid function tests in patients

Table 4 The hazards ratio of?various uni-variate on
2-year mortality in the hospitalized patients with

with primary hypothyroidism hypothyroidism
age BMI sodium  hemoglobin cholesterol Unadjusted
Hazard ratio 95% CI P
TSH -0.143 0.230* -0.004 -0.108 0.281**
Age 1.078 1.029-1.129 0.001
FT4 0.118 -0.250* 0.079 0.215% -0.352%* Sex(male) 2.181 0.884-5.381 0.090
T3 0.135 -0.088 0.177 0.138 -0.218 BMI 0902 0.825-0.987 0.024
CVD 1.028 0.417-2.535 0.952
BMI: body mass index; FT4: free thyroxine; T3: triiodothyronine; TSH: thy- TSH 1.000 0.995-1.006 0.980
roid stimulating hormone. FT4 0.487 0.119-1.989 0316
<005 T3 1.011 1.000-1.021 0.044
##p < 0.01 : Rt )
Sodium 0.948 0.915-0.982 0.003
Hemoglobin 0.798 0.665-0.957 0.015
Cholesterol 0.993 0.987-0.999 0.031

cer (1) were the tentative diagnoses at admission. Seven
patients were correctly diagnosed with hypothyroidism
at admission, of which four were seen at the outpatient
department and presented with malaise, nausea or poor
appetite; the other three were seen at the Emergency De-
partment and presented with bradycardia, hyponatremia,
and drowsiness.

The causes of primary hypothyroidism

Amiodarone-induced hypothyroidism occurred in 14
patients (11.6%). Six patients (5.0%) developed hypo-
thyroidism after radiotherapy for laryngeal or esopha-
geal carcinoma. Twenty-nine of the 73 patients (39.7%)
analyzed for anti-TG and/or anti-TPO antibodies had a
positive result, resulting in a diagnosis of Hashimoto’s
hypothyroidism.

Thyroid function tests

Among all 121 patients, the mean TSH level was
74.824+67.80 MIU/mL (range 10.10-470.37 jaIU/mL),
and the mean free T4 level was 0.4720.28 ng/dL (range
0.02-1.39 ng/dL). Furthermore, there was a positive cor-
relation between BMI, cholesterol levels and TSH levels
and a negative correlation between BMI, cholesterol lev-
els and free T4 levels (Table 3). Twenty-nine patients of
group A (54.7%) and thirty-four of group B (50%) were
analyzed for T3 and the results were 60.80=+32.23 ng/
dL and 71.52445.02 ng/dL, respectively. The T3 mean
value for all 63 patients was 66.58=+39.72 ng/dL.

Outcomes

The 2—year mortality rate was significantly higher in
group B than in group A (p<0.001). Five patients diag-
nosed with hypothyroidism died while hospitalized, and
an additional 21 patients died during the 2—year follow-
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BMI: body mass index; CVD: cardiovascular diseases; FT4: free thyroxine;
T3: triiodothyronine; TSH: thyroid stimulating hormone.

up period. Most patients died as a result of sepsis (n=16)
or cardiovascular events (n=6) including sudden death
(n=2), acute myocardial infarction (n=1), ventricular
tachycardia (n=1), congestive heart failure with cardio-
genic shock (n=1) and dissecting aortic aneurysm (n=1).
Age, BMI, T3, serum sodium, hemoglobin and choles-
terol levels were predictors of 2—year mortality based on
Cox’s proportional hazards regression (Table 4). Three
models were performed to detect the influence of T3
levels on 2—year mortality. In the model 1 only T3 levels
were analyzed. In the model 2 both T3 levels and age
were included. In the model 3 those factors with statisti-
cal significance obtained in Table 4 were included. After
adjustment for all factors, the main factors associated
with 2—year mortality in the hospitalized patients with
hypothyroidism were ages and hyponatremia (Table 5).

DISCUSSION

We enrolled patients with primary hypothyroidism and
serum TSH levels above 10 juIU/mL into the analysis,
because there is no substantial evidence supporting nega-
tive outcomes in patients with subclinical hypothyroid-
ism when the TSH levels are minimally elevated between
4 and 10 pIU/mL." This analysis showed that 94.8% of
hospitalized patients with hypothyroidism had primary
hypothyroidism, which was similar to the incidence re-
ported in another study.'"* In large population studies of
elderly patients, the incidence of hypothyroidism has
been found to vary from 1% to as high as 17%, with
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Table 5 Three models of Cox regression analysis to assess the influence of several covariates on 2-year mortality in

hospitalized patients with hypothyroidism

Model 1
Covariates Odds ratio (95%C.1.) p
T3 1.011 (1.000-1.021) 0.044

Age (>75 vs <75)

BMI (<18.5 vs > 18.5)
Hyponatremia (yes vs. no)
Anemia (yes vs. no)

Hypercholesterolemia (yes vs. no)

Model 2 Model 3

Odds ratio (95%C.1.) p Odds ratio (95%C.1.) p

1.007 (0.997-1.017) 0.163 1.011 (0.998-1.024) 0.101

7.001 (1.575-31.110) 0.011 6.736 (1.233-36.805) 0.028
1.204 (0.312-4.653) 0.787
4.118 (1.107-15.311) 0.035
0.689 (0.130-3.652) 0.661
0.974 (0.097-9.797) 0.982

Anemia: hemoglobin levels less than 12 g/dL in females or less than 14 g/dL in males; BMI: body mass index; hypercholesterolemia: serum cholesterol levels

greater than or equal to 240 mg/dL. Hyponatremia: serum sodium concentration less than 135 mmol/L; T3: triiodothyronine.

women being more commonly affected than men."”"” The
prevalence of hypothyroidism in the elderly in a commu-
nity of southern Taiwan was 2.51%, of which 34.8% had
overt hypothyroidism, with autoimmune disease the ma-
jor cause."® However, we found fewer cases of subclini-
cal hypothyroidism than overt hypothyroidism, which is
different to previous reports.”'® The reasons for this may
be as following. First, this analysis enrolled hospitalized
patients rather than a community population. Second,
our population consisted of more males than females and
males had a lower rate of subclinical hypothyroidism
than females. Third, the thyroid function test was not part
of the routine screening tests of hospitalized patients.
Further studies are needed to clarity whether undetected
hypothyroidism contributed to the low rate of subclinical
hypothyroidism at this hospital.

The diagnosis of primary hypothyroidism was not al-
ways easy, especially when it was concurrent with non-
thyroid illnesses, since only 7 of the 121 patients with
primary hypothyroidism in this study were correctly
diagnosed at admission. Even after thyroid screening, the
diagnosis rate of hypothyroidism in group B improved in-
significantly. This highlights the challenges present when
detecting hypothyroidism in elderly hospitalized patients.
There was a high prevalence of thyroid dysfunction in
the elderly in-patient population, but the symptoms were
too often explained away as part of the normal processes
of aging. Therefore, thyroid diseases in the elderly can
easily go unrecognized."””' Moreover, interpretation of
thyroid function tests is also difficult in older individuals
due to age-associated changes in thyroid function, such
as slight increase in TSH levels, slight decrease in total
T4 and a slight decrease in T3 but with these usually
remaining within normal limits. Thyroid function is also
alternated secondary to non-thyroid illnesses, recovery

from illness, and drugs.” This analysis only included
hospitalized patients and these individuals were there-
fore more likely to have concomitant diseases that could
mimic or mask the presentation of hypothyroidism. This
might have contributed to the low rate of suspicion of hy-
pothyroidism at admission and a high degree of suspicion
will allow the correct diagnosis to be made.

Thyroid dysfunction was observed in aged hospital-
ized patients and was related to the mortality. It has been
reported that low serum T3 levels correlate with severity
of illness among elderly hospitalized patients,”' and free
T3 level was a powerful predictor of mortality during
hospitalization among elderly patients.” On the other
hand, the Zoetermeer study, which enrolled ambulatory
relatively healthy men ( age 73-94 years), concluded that
a low free T4 related to a decreased risk of 4—year mor-
tality, while serum TSH and T3 were not related to mor-
tality.” Elderly subjects have a higher rate of coexistent
cardiovascular diseases. Thus, increased mortality might
be expected in elderly individuals with hypothyroidism.
Hypothyroidism is associated with major cardiovascular
risk factors, but the association of hypothyroidism and
circulatory mortality is inconsistent.”* This inconsistency
can be partly explained by confounding factors and se-
lection bias.”* We did not find any association between
serum TSH and free T4 levels and 2—year mortality.
However, we did find that T3 level was a significant
uni-variate of 2—year mortality. Ages and hyponatremia
were potential predictors of 2—year mortality after ad-
justment for all factors. Patients with hyponatremia had
an increased risk of death in hospital, especially among
patients admitted with cardiovascular disease, meta-
static cancer, and those for procedures related to the
musculoskeletal system.” We only enrolled hospitalized
patients with newly diagnosed primary hypothyroidism,
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and therefore a different patient selection may also have
contributed to the different results. Further well-designed
prospective studies are needed to clarify whether ages
and hyponatremia are predictors of mortality in hospital-
ized patients with hypothyroidism.

There are three main limitations to this study. First,
this is a single center, retrospective analyses involving
a review of medical records retrieved from a Veterans
General Hospital in Taiwan. Institution selection bias
could have affected the results in term of sex-related
differences. Second, thyroid function tests were not rou-
tinely use to screen all hospitalized patients, and patients
with hypothyroidism might not have been recognized if
clinicians did not recognize the non-specific or atypical
presentations of hypothyroidism. Third, the typical find-
ings of hypothyroidism such as coarse skin, periorbital
puffiness, cold skin, and delayed ankle reflex relaxation
could not be obtained via this retrospective chart review.
Fourth, T3 was evaluated in only 19 of 26 patients who
died and this might have confounded the influence of T3
on mortality.

In conclusion, hospitalized patients with primary hy-
pothyroidism may present as cardiac or neuromental dis-
eases. Ages and hyponatremia attributed to 2—year mor-
tality in the hospitalized patients with hypothyroidism.
Further well-designed prospective studies are needed to
clarify fully whether aged patients with primary hypo-
thyroidism have a higher rate of coexistent heart disease,
a longer duration of hospitalization, or a higher mortality
rate.
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