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ABSTRACT 

Objectives: Hypothyroidism is usually detected in an outpatient setting, but might be diagnosed during hospitalization. 
The prevalent symptoms are not fully defined. This study aimed to determine the clinical characteristics of in-patients 
with overt hypothyroidism. Methods: The medical records of 23 inpatients (16F/7M, age 61.5 ± 21.8 years), who had 
29 admissions with a primary diagnosis of hypothyroidism from January 1997 to December 2007 were retrospectively 
reviewed. They comprised 0.01% of all adult medical admissions during the study. Results: Fifty-five percent had a 
pre-admission diagnosis of hypothyroidism, 10% were nursing home residents and 38% had cognitive decline. Sixty- 
nine percent presented with multiple complaints, mostly weakness and constipation, reported by 89% and 68%, respec- 
tively. Thyrotropin level was 74.3 ± 53.5 mIU/L (normal 0.23 - 4) and free thyroxine was 0.43 ± 0.29 ng/dL (normal 
0.8 - 2). Elevated creatinine phosphokinase, anemia (hemoglobin < 12 g/dL) and hyponatremia (sodium < 135 mEq/L) 
were present in 89%, 62%, and 13%, respectively. Conclusions: Overt hypothyroidism during hospitalization occurs 
infrequently and mostly in patients with previously diagnosed hypothyroidism. Clinical manifestations include multiple 
non-specific symptoms, mainly weakness and constipation, while typical “hypothyroid” symptoms such as cold intol- 
erance and weight gain are often overlooked. A high index of suspicion is needed to detect hypothyroidism in the hos- 
pital setting. 
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1. Introduction 

Hypothyroidism, one of the most common chronic dis- 
orders in western societies, is often diagnosed and treated 
in an outpatient setting. Typical symptoms include weak- 
ness, cold intolerance, dyspnea, weight gain, constipation, 
and cognitive dysfunction [1-3]. Infrequently, however, 
hypothyroidism is diagnosed in the hospital setting. This 
patient population, often elderly with comorbidities and 
sometimes cognitively impaired, may present with non- 
specific symptoms, as was reported previously in older 
studies from the 1980s [4-6]. To the best of our knowl- 
edge, there are no recent studies addressing the clinical 
manifestations of patients with overt hypothyroidism 
during hospitalization. The aim of our study was to de- 
termine the clinical characteristics of hospitalized pa- 
tients who were discharged with a primary diagnosis of 

overt hypothyroidism. 

2. Materials and Methods 

This retrospective study was performed at a secondary 
referral hospital, an 800-bed university-affiliated medical 
center. A computerized search of all hospitalizations be- 
tween January 1, 1997 and December 31, 2007 identified 
patients with a primary discharge diagnosis of hypothy- 
roidism.  

Inclusion criteria were non-pregnant adults, 18 years 
or older, with laboratory findings consistent with overt 
hypothyroidism (elevated thyrotropin [TSH] level and 
reduced free thyroxine [fT4]). Patients with subclinical 
hypothyroidism (elevated TSH with fT4 within normal 
limits) were excluded. Demographic and clinical data 
were abstracted from the medical records. The preva- 
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lence of hypothyroidism during hospitalization was cal- 
culated by dividing the number of patients with a dis- 
charge diagnosis of overt hypothyroidism by the number 
of adult patients admitted to all medical departments (In- 
ternal Medicine, Intensive Care, Neurology, Cardiology, 
and Geriatrics) during the study period.  

During this period, 69 patients with a primary diagno- 
sis of hypothyroidism were discharged from the hospital. 
Of these, 46 did not meet the inclusion criteria, mainly 
due to laboratory findings compatible with subclinical 
hypothyroidism. The remaining 23 patients (16F/7M, age 
61.5 ± 21.8 years) who were hospitalized with overt hy- 
pothyroidism comprised the study group. Twenty-one 
patients were hospitalized once, whereas two patients 
were hospitalized two and six times each, for a total of 
29 admissions. 

Serum TSH levels were measured using a continuous 
random access analyzer (Immulite; Diagnostic Products 
Corp, Los Angeles, CA, USA) with normal range of 0.23 
mIU/L to 4 mIU/L. Free T4 levels were measured as de- 
scribed, with normal values of 0.8 ng/dL to 2.0 ng/dL [7]. 
Serum creatine phosphokinase (CPK) level was meas- 
ured on an Olympus 5200 autoanalizer (Olympus System 
Reagents, Dublin, Ireland).  

This study was approved by the ethical committee of 
the medical center and informed consent was not re- 
quired. 

3. Results 

Tables 1 and 2 summarize the relevant demographic, 
clinical, and laboratory findings of the study group. 
Emergency room diagnoses were variable, most often 
weakness and general deterioration. There were 2.6 ± 2.2 
(range 0 - 7) admissions per year, which comprised 
0.01% of all the adult medical admissions to the hospital. 
Whereas 10% of the patients were nursing home resi- 
dents, cognitive decline and dementia were present in 
38%.  

Comorbidities were noted in 78%, and included hy- 
pertension (30%), atrial fibrillation (26%), and ischemic 
heart disease (22%). Hypothyroidism was diagnosed prior 
to admission in 16 (55%) patients, 10 of whom were not 
regularly treated, mainly due to low compliance. Only 
38% of the patients had a routine (≤12 months) pre-ad- 
mission TSH measurement. The etiology of the hypo- 
thyroidism was Hashimoto’s disease (72.4%), following 
surgery or I-131 treatment (17.2%), and amiodarone-in- 
duced hypothyroidism (10.3%).  

Multiple symptoms were detected in 69% of the pa- 
tients; weakness was the major complaint (89%), fol- 
lowed by constipation (68%; Table 3). Of note, the clas- 
sic hypothyroid symptoms, weight gain and cold intoler- 
ance, were not addressed in 48% of the charts. Findings  

Table 1. Clinical characteristics of 23 patients with hypo-
thyroidism diagnosed during 29 hospitalizationsa,b. 

Epidemiologic and clinical  
parameters 

No. of parameters (%) 

Female/male 22/7 (76/24) 

Age (years); Range (years) 61.5 ± 21.8; 19 - 94 

Ethnicity 
Jewish 
Arab 

 
26 (90) 
3 (10) 

Admitted to 
Internal Medicine 
Geriatricsc 

 
26 (90) 
3 (10) 

Residence prior to hospitalization 
Home 
Nursing home 

 
26 (90) 
3 (10) 

Baseline cognitive status 
Lucid 
Cognitive decline 
Dementia 

 
18 (62) 

2 (7) 
9 (31) 

Hypothyroidism 
Known 
Not known 

 
16 (55) 
13 (45) 

Duration of hypothyroidism (years) 7.5 ± 3.5 

Regular thyroid hormone treatment 10/16 (62.5) 

aTwo female patients were hospitalized 6 and 2 times; bData are presented as 
mean ± SD. Percentages are given in parenthesis; cOne patient was admitted 
to the Orthopaedic Surgery Department. 

 
Table 2. Laboratory data of 23 patients with hypothyroid-
ism diagnosed during 29 hospitalizationsa,b. 

Laboratory test 
(normal values) 

Patient values (n = 29) 
mean ± SD 

Sodium mEq/L (135 - 145) 137.2 ± 4.1 

Potassium mEq/L (3.5 - 5) 4.0 ± 0.6 

Hemoglobin g/dL (12 - 16) 11.5 ± 2.8 

MCV fL (39 - 117) 90.7 ± 6.4 

Cholesterol mg/dL (140 - 200) 256.5 ± 81.1 

TSH mU/L (0.23 - 4) 74.3 ± 53.5 

FT4 ng/dL (0.8 - 2) 0.43 ± 0.29 

CPK IU/L (15 - 170) 1146.8 ± 1011 

aTwo female patients were hospitalized 6 and 2 times; bData are pre- 
sented as mean ± SD. Percentages are in parenthesis. MCV = mean 
corpuscular haemoglobin, TSH = thyrotropin, FT4 = free thyroxine 
levels, CPK = creatin phosphokinase 
 
such as puffy eyes or muscle weakness were not men- 
tioned in the medical reports. Moreover, despite pro- 
found hypothyroidism (TSH 74.3 ± 53.5 mIU/L, fT4 
0.43 ± 0.29 ng/dL), hyponatremia (sodium < 135 mEq/L) 
was noted in only 13% of patients. Anemia (hemoglobin 
< 12 g/dL) and macrocytosis (mean corpuscular volume  
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Table 3. Symptoms and signs of 23 patients with hypothy-
roidism diagnosed during 29 hospitalizations. 

Clinical symptom 
No. of patients with symptom/all 

patients (%)a 

Weakness 24/27 (89) 

Constipation 17/25 (68) 

Dyspnea 5/25 (20) 

Muscle aches 5/24 (21) 

Depression 5/17 (29) 

Hoarseness 4/17 (23) 

Cold intolerance 5/15 (33) 

Weight gain 4/15 (27) 

Clinical sign 
No. of patients with sign/all  

patients (%)a 

Bradycardia ≤ 60/min 9/29 (31) 

SBP ≥ 140 mmHg 11/28 (39) 

DBP ≥ 90 mmHg 8/28 (29) 

Pericardial effusion 4/29 (14) 

Pleural effusion 2/29 (7) 

Ascites 2/29 (7) 

Leg edema 13/29 (45) 

Hung-up reflexes 8/18 (50) 

a“All patients” denotes all patients with the symptom mentioned (negatively 
or positively) in their chart. SBP and DBP = systolic and diastolic blood 
pressure. 

 
> 90 fL) were present in 62% and 48% of the patients, 
respectively. Serum CPK level, measured during 19 of 
the 29 admissions, was elevated more than 2-fold in 78%. 
The average hospital stay was 4.7 ± 5.5 days. Two fe- 
male patients died, one, age 47-years, had 6 consecutive 
admissions due to hypothyroidism over 4 years. 

4. Discussion 

This study focuses on the clinical characteristics of pa- 
tients who were diagnosed with overt hypothyroidism in 
an inpatient setting. Twenty-nine admissions during the 
11-year study period constituted 0.01% of all adult med- 
ical hospital admissions, in comparison with previously 
reported 1% - 9% prevalence of hypothyroidism in non- 
selected hospitalized patients [4,5]. This reported preva- 
lence is based on relatively old studies from the 1980s 
that used a different methodology for patient identifica- 
tion, i.e. thyroid function tests for consecutive hospital 
admissions, regardless of the clinical picture.  

The main finding of our study is that hypothyroidism 
in inpatients present with multiple, nonspecific symp- 

toms and signs, primarily weakness, constipation, and 
anemia, that are relatively common in the older inpatient 
population. Traditional hypothyroid symptoms such as 
cold intolerance, weight gain, hoarseness, and dry skin, 
were mentioned in the medical records infrequently. This 
is in agreement with previously published data showing 
that less than a third of hypothyroid inpatients present 
with specific symptoms [5]. In fact, several of the classic 
hypothyroid symptoms, such as fatigue, dry skin, and 
constipation often accompany normal aging and might be 
overlooked in an older population [4].  

However, as only a third of our patients were older 
than 80 years, the lack of these symptoms in our cohort 
was not predominantly age-related. Other hypothyroid 
symptoms, including depression and lack of energy, 
which are difficult to detect in patients with cognitive 
dysfunction, were also not recorded in our series, and as 
nearly 40% of the patients had cognitive impairment, it is 
possible that these symptoms were not identified.  

In line with their profound hypothyroid state, 65% of 
our patients had elevated CPK level, as was previously 
reported in up to 97% of hypothyroid patients [8,9]. Six-
ty-two percent of the patients in our series had anemia, 
while macrocytosis was noted in 48%. Since the majority 
of our patients had comorbidities, it is difficult to assess 
the real frequency of hypothyroidism-related anemia.  

More than half of our patients were diagnosed with 
hypothyroidism several years before the current admis- 
sion. Despite current recommendations to obtain an an- 
nual TSH measurement in chronic thyroid hormone users 
[10], it appears that the majority of our patients (62%) 
did not have regular follow-up care. In this regard, it was 
previously reported that a third of patients chronically 
treated with thyroid hormone have elevated TSH levels, 
with approximately half having a moderately elevated 
TSH, above 10 mIU/L [11-13].  

Serum triiodothyronine levels were not included in the 
current analysis because it is not required for the diagno- 
sis of hypothyroidism, is not routinely checked, and was 
absent from most of the charts. In addition, it is de- 
creased in 58% of hospitalized patients as part of the sick 
euthyroid syndrome [14]. 

Although our study did not reveal any new hypothy- 
roid-related symptoms, it emphasizes the lack of unique 
or specific symptoms in this inpatient population with 
overt hypothyroidism, indicating a need for a high clini- 
cal index of suspicion. 

The main limitations of this study were its retrospec- 
tive nature and its predominant reliance on two incom- 
plete sources of data: the hospital coding system for iden- 
tifying the cases and patient records for reviewing the 
symptoms. The imperfect coding system might have led 
to a few undetected cases. Moreover, misdiagnoses might 
have also led to an underestimation of inpatient hypo- 
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thyroidism. Taken together, the actual prevalence of in- 
hospital overt hypothyroidism might be higher than that 
reported in this study. In addition, our analysis depended 
on information found in the charts, so it lacked consis- 
tency in detecting thyroid-related symptoms and identi- 
fying comorbidities. Unfortunately, our analysis did not 
include data on the effect of thyroxine replacement dur- 
ing hospitalization on the various hypothyroid symptoms. 
Additionally, since our study did not have a comparator 
group, it could not shed light on the utility of clinical 
signs and symptoms such as weakness and constipation 
in diagnosing hypothyroidism in inpatients.  

In conclusion, overt hypothyroidism is rare in non-se- 
lected medical inpatients, and is detected mainly in known 
hypothyroid patients. As multiple, non-specific symp- 
toms, mostly weakness and constipation dominate the 
clinical picture of hypothyroidism, a high index of suspi- 
cion is needed to diagnose it in the hospital setting. Hy- 
pothyroidism should be included in the differential diag- 
nosis in such a clinical setting, especially in cognitively 
impaired patients and in patients with known thyroid 
disease. 
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