
560          Journal of Hospital Medicine®    Vol 15  |  No 9  |  September 2020 An Official Publication of the Society of Hospital Medicine

CHOOSING WISELY®: THINGS WE DO FOR NO REASON™

Things We Do for No Reason™:  
Routine Thyroid-Stimulating Hormone Testing in the Hospital

Taylor Wootton, MD, FHM1*, Ruth Bates, MD2

1Department of Internal Medicine, University of Tennessee College of Medicine at Chattanooga, Chattanooga, Tennessee; 2Department of Medi-
cine, Division of Hospital Internal Medicine, Mayo Clinic, Rochester, Minnesota.

Inspired by the ABIM Foundation’s Choosing Wisely® 
campaign, the “Things We Do for No Reason™” (TWDFNR) 
series reviews practices that have become common parts of 
hospital care but may provide little value to our patients. Prac-
tices reviewed in the TWDFNR series do not represent “black 
and white” conclusions or clinical practice standards but are 
meant as a starting place for research and active discussions 
among hospitalists and patients. We invite you to be part of 
that discussion.

CLINICAL SCENARIO
A 62-year-old woman with chronic obstructive pulmonary dis-
ease (COPD) presents to the emergency department with 
shortness of breath, wheezing, and altered mental status 
(AMS). She is diagnosed with an acute COPD exacerbation with 
hypercarbic respiratory failure and is treated with nebulized al-
buterol/ipratropium and intravenous methylprednisolone. The 
hospitalist orders basic admission laboratory tests, including 
a thyroid-stimulating hormone (TSH) test for completeness, 
although she suspects that the patient’s AMS is secondary to 
hypercapnia. Upon review, the TSH level is low (0.12 mIU/L). A 
free T4 (FT4) level is ordered and returns mildly low (0.6 ng/dL). 
Somewhat puzzled, the hospitalist wonders if the patient might 
have central hypothyroidism and if further testing is needed. 

BACKGROUND
Thyroid disease has a prevalence in adults of 4.6% and 1.3% 
for hypo- and hyperthyroidism, respectively.1 Severe manifes-
tations of thyroid disease are rare, with an annual incidence 
of 0.2 per 100,000 for thyroid storm2 and 1.08 per 1,000,000 
for myxedema coma3 in adults. Although most thyroid disease 
is mild and managed in the outpatient setting, inpatient thy-
roid testing is common, with evidence suggesting that 21% to 
100% of internal medicine admissions receive thyroid testing.4-7

WHY YOU MIGHT THINK ORDERING TSH 
ROUTINELY IS HELPFUL
Despite the rarity of severe thyroid disease, symptomatic hypo- 
or hyperthyroidism is often included in the differential diagnosis 
for a multitude of presenting problems to the hospital. Providers 
may view TSH as a simple means to rule out thyroid illness and 
narrow the diagnostic differential, particularly given the speed 
and availability of testing. In addition, cultural norms may en-
courage the routine assessment of thyroid function as a part of a 
thorough inpatient evaluation, even when alternative diagnoses 
could explain the patient’s symptoms.8 In many hospitals, TSH is 

included in emergency department laboratory panels and hos-
pital admission order sets (sometimes as a preselected default), 
which can significantly influence prescriber ordering.4,6,7,9

Hardwick et al conducted structured interviews with prima-
ry care providers to explore the factors contributing to high 
thyroid testing variability. Among the potential contributing 
factors identified were fear of a missed diagnosis, as well as 
the complexity and poor integration of electronic health re-
cords, which makes repeat testing easier than requesting out-
side records.10 Most importantly, providers may assume that all 
abnormal results indicate clinically relevant thyroid dysfunction 
despite differences between TSH test characteristics in inpa-
tient vs outpatient settings.11

WHY ORDERING TSH ROUTINELY IS NOT 
HELPFUL AND IS UNNECCESSARY
The most important confounder of thyroid function testing 
in the hospital is nonthyroidal illness syndrome (NTIS), also 
known as sick euthyroid syndrome. Although the prevalence 
of unrecognized thyroid disease in hospitalized patients is 1% 
to 2.5%,11 NTIS is observed in up to 62% of hospitalized pa-
tients and not exclusively in critically ill patients as previously 
thought.8 Risk factors include infection, stroke, myocardial in-
farction, kidney or liver injury, burns, malnutrition, malignancy, 
recent surgery, as well as multiple medications.12 Contributing 
factors may include the effect of cytokines on thyroid-releasing 
hormone and TSH secretion, decreased deiodinase activity, 
and changes in thyroid hormone receptor activity.8 No one pat-
tern of thyroid function testing is pathognomonic of NTIS.8,12

The high prevalence of NTIS reduces the specificity of TSH 
testing in hospitalized patients. In this population, Attia et al 
determined that mild abnormalities (TSH 0.1-0.6 mIU/L or 6.7-
20 mIU/L) have a positive likelihood ratio (LR+) of true thyroid 
disease of 0.0 and 0.74, respectively, counterintuitively reduc-
ing rather than increasing the posttest probability of thyroid 
disease. Although TSH levels <0.01 and >20 mIU/L carry a 
higher LR+ (7.7 and 11.1, respectively), the vast majority of ab-
normal TSH results in the hospital are mild, self-resolving, and 
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do not change clinical management.5,11,13 Adlan et al reported 
that only 1.2% of tested patients have very abnormal TSH re-
sults (4/751 with TSH <0.01 and 5/751 with TSH >10 mIU/L).5 

Spencer et al measured TSH and other thyroid function tests 
in 1,580 adult patients admitted to a large county hospital in 
the United States, without regard to symptoms or prior diag-
nosis of thyroid disease. They found that 519/1,580 (33%) had 
TSH values outside the laboratory reference range. Of the 
1,580 patients, 329 were randomly selected for further analy-
sis, and 29/329 (8.8%) were found to have true thyroid disease. 
The vast majority of these patients (22/29, 75.8%) had TSH lev-
els <0.1 mIU/L or >20 mIU/L. Importantly, the authors did not 
indicate how many of the 29 patients had known preexisiting 
thyroid disease or clinical symptoms.13 

Similarly, an Israeli study examined the utility of routine 
TSH testing upon admission to an internal medicine service. 
More than 1 in 10 patients had abnormal TSH results (11.8%, 
232/1,966). After chart review, the majority of the abnormal re-
sults (52.2%, 121/232) were felt to be secondary to NTIS. Sub-
clinical thyrotoxicosis and subclinical hypothyroidism were not-
ed in a further 20.7% (48/232) and 18.5% (43/232) of the patients, 
respectively. Overall, in only 9 patients (0.5%, 9/1,966) did TSH 
testing lead to a change in clinical management. In all these 
cases, patients were either already on a medication known to 
affect thyroid function (eg, levothyroxine, amiodarone) or the 
pretest probability of thyroid-related illness was elevated be-
cause of clinical presentation.4 

Several institutions have implemented quality improvement 
(QI) initiatives to reduce inappropriate thyroid function testing 
without apparent compromise to clinical care.14 Although none 
included balancing measures within their QI design, the imple-
mentation of simple appropriateness guidelines, for example, 
has been shown to reduce the frequency of TSH ordering by 
as much as 50%, which suggests significant overtesting.5,15,16 
Similarly, in a clustered randomized control trial, Thomas et al 
demonstrated a significant reduction (odds ratio [OR] 0.82) in 
outpatient TSH ordering after the addition of a simple educa-
tional message to the order.17 

HARMS ASSOCIATED WITH ROUTINE  
TSH TESTING
NTIS may cause TSH, T4, and even FT4 to increase or decrease, 
even in discordant patterns, such as in the case above. This 
makes interpretation difficult for the hospitalist, who may wonder 
about the necessity and timing of further testing. Potential harms 
include additional unnecessary laboratory testing, inappropriate 
levothyroxine prescription (potentially leading to iatrogenic hy-
perthyroidism),18 and excess specialty referral. The American As-
sociation of Clinical Endocrinologists (AACE) and the American 
Thyroid Association (ATA) guidelines specifically highlight the 
“cost considerations and potential for inappropriate interven-
tion” associated with TSH testing in the hospital setting.19 

WHEN TO CONSIDER TSH TESTING
Given the limitations of TSH testing in hospitalized patients 
due to NTIS, the AACE/ATA recommend TSH measurement 

in hospitalized patients only in cases of high clinical suspicion 
for thyroid dysfunction (Grade A, Best Level Evidence 2).19 The 
specificity of TSH testing in the hospital setting is too low to 
justify screening for mild or subclinical disease.8 Instead, di-
rected thyroid function testing should be performed for hos-
pitalized patients with sufficient signs and symptoms to raise 
the pretest probability of a clinically relevant result (Table). Ac-
cording to Attia et al, the total number of signs and symptoms 
(rather than one particular sign or symptom) may be the most 
reliable indicator. In two outpatient studies (no inpatient data 
available), the presence of one to two signs or symptoms of 
thyroid disease yielded an LR+ of 0.11-0.2, three to four signs 
or symptoms yielded an LR+ of 0.74-1.14, and five or more 
signs or symptoms yielded an LR+ of 6.75-18.6.11 For exam-
ple, if a general medical patient (prevalence of undiagnosed 
hypothyroidism estimated to be 0.6%) has constipation and fa-
tigue (LR+ 0.2), then the pretest probability would be approxi-
mately 0.1%. If the TSH level results between 6.7 and 20 mIU/L 
(LR+ 0.74), the posttest probability of thyroid disease would 
remain only 0.1%. Alternatively, a general medical patient 
with five symptoms consistent with hypothyroidism (LR+ 18.6)  
would have a pretest probability of 10%. If the TSH level re-
sults >20 mIU/L (LR+ 11.1), then the posttest probability  
of hypothyroidism would be 55%.11 

For patients on stable doses of thyroid hormone replace-
ment, although it may seem logical to check a TSH level upon 
admission to the hospital, guidelines recommend monitoring 
levels routinely in the outpatient setting, at most once every 12 
months. More frequent monitoring should be undertaken only 
if clinical symptoms suggest that a dose change may be need-
ed,19 and routine hospital testing should be avoided because 
of the potential for misleading results.    

However, in some specific clinical scenarios, it may be reason-
able to test for thyroid disease. Guidelines suggest TSH testing 
in the evaluation of certain conditions such as atrial fibrillation20 
and syndrome of inappropriate antidiuretic hormone (SIADH).21 
In addition, in the evaluation of unexplained sinus tachycardia, 

TABLE. Selected Signs and Symptoms of Thyroid Disease11

Hypothyroidism Hyperthyroidism

Fatigue Nervousness

Dry, coarse skin Warm, moist skin

Cold intolerance Heat intolerance

Bradycardia Tachycardia, atrial fibrillation

Facial and pretibial edema Goiter

Constipation Diarrhea

Weight gain Weight loss

Hair loss Sweating

Slow speech, hoarse voice Lid retraction or lag

Lethargic movements Tremor
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it is reasonable to test for hyperthyroidism after more common 
causes (pain, anxiety, infection, anemia, drug ingestion, and 
beta- blocker withdrawal) have been excluded.22 In the evalua-
tion of delirium, TSH may be an appropriate “second tier” test 
after more likely contributors have been excluded.23 

RECOMMENDATIONS
• Do not routinely order TSH on admission given the low pre-

test probability of clinically significant thyroid disease.
• Do not routinely check TSH for inpatients on stable outpa-

tient doses of thyroid hormone replacement.
• Reserve TSH testing for clinical scenarios in which there is 

either a high pretest probability of thyroid disease (five or 
more symptoms) or for the evaluation of specific clinical syn-
dromes for which thyroid dysfunction is a known reversible 
contributor (such as atrial fibrillation, SIADH, unexplained 
sinus tachycardia, and delirium). 

• Do not attempt to diagnose subclinical thyroid disease in 
the hospital. 

• If NTIS is suspected, avoid further testing in the hospital. 
Repeating thyroid function tests as an outpatient may be 
appropriate after resolution of the acute illness.

CONCLUSION
Routine TSH testing in hospitalized patients is unhelpful and 
often yields confusing results because of the low prevalence of 
unrecognized thyroid disease, the high prevalence of NTIS, and 
the resulting difficulty with interpretation of results. Mild TSH 
abnormalities in hospitalized patients do not predict clinically 
significant thyroid disease.4,11 The patient in the previously de-
scribed clinical scenario has NTIS caused by acute on chronic 
illness and the effect of glucocorticoids. As the hospitalist sus-
pected, the patient’s AMS was caused by hypercapnia. Reserv-
ing TSH testing for patients with clinical signs and symptoms of 
thyroid disease or for those with specific conditions has the po-
tential to save healthcare dollars, prevent harm to patients as-
sociated with overtesting or overtreatment, and decrease time 
spent interpreting abnormal results of unclear significance.

Do you think this is a low-value practice? Is this truly a “Thing 
We Do for No Reason™?” Share what you do in your practice 
and join in the conversation online by retweeting it on Twitter 
(#TWDFNR) and liking it on Facebook. We invite you to pro-
pose ideas for other “Things We Do for No Reason™” topics 
by emailing TWDFNR@hospitalmedicine.org.
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