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RESEARCH QUESTIONS 
 
1. What is the clinical effectiveness of assessing free T4 or T3 levels to screen for 

hypothyroidism? 
 

2. What is the clinical effectiveness of assessing free T4 or T3 levels to monitor and adjust 
levothyroxine dose? 
 

3. What are the evidence-based guidelines regarding the assessment of free T4 or T3 levels 
to screen for hypothyroidism? 

 
KEY FINDINGS 
  
Three non-randomized studies and nine evidence-based guidelines were identified regarding 
the use of free T3 and T4 in the screening and treatment of hypothyroidism. 
 
METHODS 
 
A focused search (with main concepts appearing in title or major subject heading) was 
conducted on key resources including PubMed, The Cochrane Library, University of York 
Centre for Reviews and Dissemination (CRD) databases, Canadian and major international 
health technology agencies, as well as a focused Internet search. No filters were applied to limit 
the retrieval by study type. Where possible, retrieval was limited to the human population. The 
search was also limited to English language documents published between January 1, 2010 
and April 9, 2015. Internet links were provided, where available. 
 
The summary of findings was prepared from the abstracts of the relevant information. Please 
note that data contained in abstracts may not always be an accurate reflection of the data 
contained within the full article.  
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SELECTION CRITERIA 
 
One reviewer screened citations and selected studies based on the inclusion criteria presented 
in Table 1. 
 

Table 1:  Selection Criteria 
Population Q1: Patients suspected of hypothyroidism 

Q2: Patients with primary hypothyroidism 

Intervention Free T4 or T3 levels  

Comparator No free T4 or T3 

Outcomes Clinical effectiveness (benefits [reliable assessment of hypothyroidism or 
usefulness to monitor levothyroxine dose]; harms) 

Study Designs Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials, non-randomized studies, evidence-based 
guidelines 

 
RESULTS   
 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, non-randomized studies, 
and evidence-based guidelines.  
 
Three non-randomized studies and nine evidence-based guidelines were identified regarding 
the use of free T3 and T4 in the screening and treatment of hypothyroidism. No relevant health 
technology assessments, systematic reviews, or randomized controlled trials were identified. 
 
Additional references of potential interest are provided in the appendix. 
 
OVERALL SUMMARY OF FINDINGS 
 
Three non-randomized studies1-3 and nine evidence-based guidelines4-12 were identified 
regarding the use of free T3 and T4 in the screening and treatment of hypothyroidism. 
 
One study1 evaluated the efficacy of FT4 screening in transient and thyroidal congenital 
hypothyroidism with delayed TSH elevation and reported that screening with FT4 facilitated the 
identification of these patient groups.  A second study2 investigated the use of FT4 and TSH 
steady-state concentrations (SSCs) as target values in guiding treatment decisions in congenital 
hypothyroidism and reported that FT4 SSCs may be more valuable as individual target values 
than TSH SSCs during clinical follow-up. A third study3 identified varying levels of free T3 and 
free T4 concentrations, depending on the type of hypothyroidism. 
 
A summary of the guidelines identified for this report are provided in Table 2. 
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Table 2:  Summary of Guidelines and Recommendations 

Author, Year Recommendationsa 
LeFevre (2015)

4 
“The primary screening test for thyroid dysfunction is serum TSH testing. Multiple 
tests over 3 to 6 mo should be performed to confirm or rule out abnormal findings. 
Follow-up testing of serum thyroxine (T4) levels in persons with persistently 
abnormal TSH levels can differentiate between subclinical (normal T4 level) and 
“overt” (abnormal T4 level) thyroid dysfunction.” page 4 

AHRQ (2014)
5
 “Screening for congenital hypothyroidism is recommended. Two methods of 

screening are used most frequently in the United States:  
o Primary TSH with backup T4. 
o Primary T4 with backup TSH.” Section on Congenital Hypothyroidism 

Leger et al. (2014)
6 

 “The most sensitive test for detecting primary CH is TSH determination.” 
Recommendation 1.2, page 81 

 “If venous free T 4 (FT4) concentration is below norms for age, treatment 
should be started immediately” Recommendation 2.3, page 81 

Brenta et al. (2013)
7 

“If the patient has clinical findings or a high probability of overt hypothyroidism, the 
measurement of both TSH and free T4 are required. However, one must take into 
account that clinical findings of hypothyroidism are very unspecific”. page 272 

Maciel et al. (2013)
8 

“Diagnostic confirmation is required dosing TSH and free T4 or total T4 in serum.” 
Abstract 

Pearce et al. (2013)
9 

“In addition, measurement of serum FT4 is necessary to rule out overt 
hypothyroidism.”  Section on Investigation of raised serum TSH 

Sgarbi et al. (2013)
10 

Full text not available 

Garber et al. 
(2012)

11 
“RECOMMENDATION 24: In patients with central hypothyroidism, assessments 
of serum free T4 should guide therapy and targeted to exceed the midnormal 
range value for the assay being used.”  page 1015 

Wiersinga et al. 
(2012)

12 
“(13) It is recommended that L-T4 + L-T3 combination therapy should be 
monitored by thyroid function tests in blood samples withdrawn before morning 
medication has been taken, aiming at normal serum TSH, free T4, free T3 and 
free T4/free T3 ratio.” pages 68-69 

CH = congenital hypothyroidism; TSH = thyroid stimulating hormone. 
a 
Verbatim recommendations. 
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5. U.S. Preventive Services Task Force. Guide to clinical preventive services, 2014 
[Internet]. Rockville, MD: Agency for Healthcare Research and Quality (AHRQ); 2014 May 
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3923601  
See: Investigation of raised serum TSH 
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http://aace.metapress.com/content/611883025v735392/fulltext.pdf  
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