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1 Identification of hypopituitarism (when to 
investigate) 
1.1 Review question 
When should people with head injury be investigated for hypopituitarism? 

1.1.1 Introduction 

Hypopituitarism is a clinical state due to absence of or reduction in hormones produced by 
the pituitary gland. The hormones produced by the anterior part of the pituitary are growth 
hormone, gonadotrophins (luteinizing hormone, follicle stimulating hormone or LH, FSH), 
Thyroid Stimulating Hormone (TSH), prolactin and adrenocorticotrophic hormone, ACTH) 
while the main hormone produced by the posterior part of the pituitary is arginine 
vasopressin (AVP); in hypopituitarism these hormones may be deficient in isolation or in 
combination. In infants and children, congenital hypopituitarism and septo-optic dysplasia are 
causes for early onset hypopituitarism. In older children and in adults, pituitary and 
hypothalamic tumours, traumatic brain injury and pituitary haemorrhage may cause 
hypopituitarism presenting in later life with varying severity.  

Hypopituitarism may present acutely with cortisol deficiency and central diabetes insipidus, 
for instance with traumatic brain injury. Cortisol deficiency is characterized by tiredness, 
lethargy and inability to handle stress with potential escalation to adrenal crisis, a life-
threatening state. Inability to produce AVP causing central diabetes insipidus may lead to 
dehydration and hypernatraemia, which may also be life threatening, if not treated promptly. 
For those with a more insidious onset, growth and puberty may be adversely affected in 
children and sexual dysfunction may occur in adults. A reduction in the production of TSH 
may lead to hypothyroidism with clinical features of tiredness, constipation and low mood in 
both children and adults.  

Treatment of hypopituitarism is generally well accepted by patients and outcomes are 
satisfactory although monitoring and optimisation of therapy need to be undertaken through 
regular endocrine review in both children and adults. This review question looks at when 
people with head injury should be investigated for hypopituitarism. 

1.1.2 Summary of the protocol 

For full details see the review protocol in Appendix A. 

Table 1: PICO characteristics of review question 
Population Inclusion: Infants, children and adults with head injury who are being screened 

for hypopituitarism:  
• Adults (aged ≥16 years) 
• Children (aged ≥1 to <16 years) 
• Infants (aged <1 year) 

 
Mixed population studies will be included but downgraded for indirectness. Cut-
off of 60% will be used for all age groups. 
 
Include all severities and stratify by Glasgow Coma Scale (GCS) severity:  

• Mild GCS score 13-15 
• Moderate GCS score 9-12 
• Severe GCS score 3-8 
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Exclusion: Adults and children (including infants under 1 year) with superficial 
injuries to the eye or face without suspected or confirmed head or brain injury. 

Intervention Investigation for hypopituitarism in acute phase  
 
Strata: 

1. In ED 
2. Admission in hospital but not in ED 
3. After discharge, within 1 year of injury  

 
All timepoints are relevant for investigations for hypopituitarism 
 
Note from studies if the investigation was ad-hoc or if it was routine screening. 
 
Diagnostic testing for hypopituitarism: 
Basal Pituitary investigations are typically similar at the time of presentation and 
1 year later. These are generally: electrolytes, cortisol + ACTH, IGF-I, Prolactin, 
thyroid function. Depending on the circumstances, some centres might want to 
do a synacthen instead of random cortisol + ACTH.  
 
In children, there is a case to investigate growth failure. For this, a dynamic 
function test may be required at the 1 year mark. 

Comparison Investigation for hypopituitarism in chronic phase:  
• ≥1 year after injury 

Outcomes All outcomes are considered equally important for decision making and therefore 
have all been rated as critical: 

• Mortality  
• Quality of life (all validated quality of life scores). 
• Need for treatment of hypopituitarism (growth rate for children will be 

covered here)   
• Time to treatment of hypopituitarism 
• Return to work/return to school  

 
Same outcomes applicable to both adults and children. 
 
All-follow-up times will be considered. 

Study design Randomised controlled trials (RCTs), systematic reviews of RCTs.  
If no RCT evidence is available, non-randomised studies will be considered if 
they adjust for key confounders, starting with prospective cohort studies. 
 
Key confounders: 
Adults:  

• Extent of extra cranial injury (other organ support) 
 
Children:  

• Extent of extra cranial injury (other organ support) 
• Age (in children- young child not in adults) 

 
Note from committee: If there are insufficient studies (quantity and/or quality) 
found that adjust for key confounders, studies that do not adjust for these 
confounders will be included. 
 
Studies will be downgraded for indirectness if not adjusted for key confounders. 
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1.1.3 Methods and process 

This evidence review was developed using the methods and process described in 
Developing NICE guidelines: the manual. Methods specific to this review question are 
described in the review protocol in appendix A and the methods document.  

Declarations of interest were recorded according to NICE’s conflicts of interest policy.  
  

https://www.nice.org.uk/process/pmg20/chapter/introduction-and-overview
https://www.nice.org.uk/about/who-we-are/policies-and-procedures
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1.1.4 Effectiveness evidence 

1.1.4.1 Included studies 

Searches were performed for both randomised controlled trials and observational studies 
matching the protocol, as well as systematic reviews of these types of studies, which 
compared at least two different groups of people with differing time-points for investigation of 
hypopituitarism (acute vs. chronic). However, no relevant studies comparing relevant 
outcomes between two groups of people were identified. Various studies did compare the 
prevalence of hypopituitarism at different time-points in the same group of people, but these 
did not match the review protocol as repeated testing in the same group of people does not 
give insight into whether timing of testing affects clinical outcomes, such as mortality or 
quality of life specified in the protocol, which was the aim of this review protocol. 

See also the study selection flow chart in Appendix C. 

1.1.4.2 Excluded studies 

See the excluded studies list in Appendix J. 

1.1.5 Summary of studies included in the effectiveness evidence  

No clinical evidence was identified for this review. 

1.1.6 Summary of the effectiveness evidence  

No clinical evidence was identified for this review. 
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1.1.7 Economic evidence 

1.1.7.1 Included studies 

No health economic studies were included. 

1.1.7.2 Excluded studies 

No relevant health economic studies were excluded due to assessment of limited 
applicability or methodological limitations. 

See also the health economic study selection flow chart in Appendix G. 
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1.1.8 Summary of included economic evidence 

None. 

1.1.9 Economic model 

Modelling was not conducted for this review. 
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1.1.10 Evidence statements 

Effectiveness/Qualitative 
•  No clinical evidence was identified for this review. 

Economic 
• No relevant economic evaluations were identified. 

1.1.11 The committee’s discussion and interpretation of the evidence 

1.1.11.1. The outcomes that matter most 

The committee considered all outcomes as equally important for decision making and 
therefore have all been rated as critical: mortality, quality of life, need for treatment of 
hypopituitarism (including growth rate of children), time to treatment of hypopituitarism and 
return to work/return to school). All outcomes related to adults and children. All follow-up 
times were considered, as the committee acknowledged that studies with a long duration of 
follow-up can be difficult to conduct.  

No studies suitable for this review were identified, as there were no studies comparing two 
different groups of people with differing time-points for investigation of hypopituitarism (acute 
vs. chronic). There were studies that compared the prevalence of hypopituitarism at different 
time points in the same group of people but this did not match the protocol.  

1.1.11.2 The quality of the evidence 

No clinical evidence was included in this review.  

1.1.11.3 Benefits and harms 
No evidence was included in this review. The committee acknowledged that hypopituitarism 
can be difficult to recognise early on which can lead to delay in diagnosis and treatment. 
They therefore thought it important to make a research recommendation to identify those 
who may have hypopituitarism. The committee based the research recommendation on the 
original review question to discover the best time to investigate those with head injury for 
hypopituitarism. This would include finding out the incidence of hypopituitarism in head injury. 
The committee thought that finding out the rates of hypopituitarism after head injury in 
different cohorts (intensive care, admitted to wards, people discharged) would be useful, and 
how it depends on the time it is measured in future research.  

1.1.11.4 Cost effectiveness and resource use 

No economic evaluations were found for this question. Given the lack of both clinical and 
economic evidence the committee decided to make a research recommendation. 

1.1.11.5 Other factors the committee took into account 

None. 
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Appendices 
Appendix A – Review protocols 

Review protocol for identification of hypopituitarism (when to investigate) 
ID Field Content 
0. PROSPERO registration number CRD42022327402  

 
1. Review title When should people with head injury be investigated for hypopituitarism? 

TBI may cause pituitary gland dysfunction contributing to significant morbidity and 
mortality from TBI.  

Inadequate secretion of one or more of the hormones secreted by the pituitary is 
known as hypopituitarism.  

 

Hormones secreted by pituitary gland: 

ACTCH (adrenocorticotropic hormone): deficiency causes weakness, lethargy, 
weight loss. Findings: hypotension, hyponatremia, hypoglycaemia, 
hypercalcaemia, anaemia, fatigue 

Growth hormone: deficiency causes decreased energy, low mood, 
neuropsychiatric and cognitive symptoms. Finding: decreased lean body mass, 
increased fat mass, altered metabolic profile, decreased exercise capacity 

LH Luteinizing Hormone /FSH Follicle stimulating hormone: deficiency in 
women, symptoms include irregular or stopped menstrual periods and infertility. In 
men, symptoms include loss of body and facial hair, weakness, lack of interest in 
sexual activity, erectile dysfunction, and infertility. 
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TSH thyroid stimulating hormone (TSH) deficiency presents with fatigue, lethargy, 
cold intolerance, and weight gain. 

Vasopressin: deficiency causes polyuria, polydipsia, nocturia, incontinence  

 

Current practice when are they investigated? 

Not everyone gets investigated.  

People are investigated when they are symptomatic. 

 
2. Review question When should people with head injury be investigated for hypopituitarism? 
3. Objective To determine when should people with head injury be investigated for 

hypopituitarism.  
 

There is currently no guidance for the screening and detection of hypopituitarism 
patients with TBI, with significant variation in practice.  

 
Scope comments:  
As hypopituitarism symptoms may not be immediate, importance of advising of 
follow up visit to GP with related head injury/pituitary symptoms, and recording 
this clearly on medical records.   
 
Discharge and follow up- may not be possible to identify hypopituitarism if 
discharge is within shorter time frame i.e few days/weeks. Hypopituitarism 
symptoms may not manifest immediately.  

4. Searches  The following databases (from inception) will be searched: 

• Cochrane Central Register of Controlled Trials (CENTRAL) 

• Cochrane Database of Systematic Reviews (CDSR) 

• Embase 
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• MEDLINE 
• Epistemonikos 

 

Searches will be restricted by: 

• English language studies 

• Human studies 

 

Other searches: 

• [Inclusion lists of systematic reviews] 

 

The searches may be re-run 6 weeks before the final committee meeting and 
further studies retrieved for inclusion if relevant. 

 

The full search strategies will be published in the final review. 

Medline search strategy to be quality assured using the PRESS evidence-based 
checklist (see methods chapter for full details). 

 
5. Condition or domain being studied 

 
 

Hypopituitarism after head injury 

 

6. Population i) Inclusion: Infants, children and adults with head injury 
who are being screened for hypopituitarism 
 

• Adults (aged ≥16 years) 
• Children (aged ≥1 to <16 years) 
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• Infants (aged <1 year) 
 

Mixed population studies will be included but downgraded for indirectness. Cut-off 
of 60% will be used for all age groups. 
 
Include all severities  
 
Strata: severity of TBI based on GCS  

• Mild GCS score 13-15 
• Moderate GCS score 9-12 
• Severe GCS score 3-8 

 
Exclusion:  

Adults and children (including infants under 1 year) with superficial injuries to the 
eye or face without suspected or confirmed head or brain injury. 

 
7. Intervention Investigation for hypopituitarism in acute phase  

 
Strata: 

1. In ED 
2. Admission in hospital but not in ED 

3. After discharge, within 1 year of injury  

 

All timepoints are relevant for investigations for hypopituitarism 

 

Note from studies if the investigation was adhoc or if it was routine screening. 

Diagnostic testing for hypopituitarism: 
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Basal Pituitary investigations are typically similar at the time of presentation and 1 
year later. These are generally: electrolytes, cortisol + ACTH, IGF-I, Prolactin, 
thyroid function. Depending on the circumstances, some centres might want to do 
a synacthen instead of random cortisol + ACTH.  
 
In children, there is a case to investigate growth failure. For this, a dynamic 
function test may be required at the 1 year mark. 

8. Comparator Investigation for hypopituitarism in chronic phase  
 ≥1 year after injury  

9. Types of study to be included Randomised controlled trials (RCTs), systematic reviews of RCTs.  
If no RCT evidence is available, non-randomised studies will be considered if they 
adjust for key confounders, starting with prospective cohort studies. 
 

Key confounders: 

Adults:  

• Extent of extra cranial injury (other organ support) 

Children:  

• Extent of extra cranial injury (other organ support) 

• Age (in children- young child not in adults) 

 

Note from committee: If there are insufficient studies (quantity and/or quality) 
found that adjust for key confounders, studies that do not adjust for these 
confounders will be included. 

 

Studies will be downgraded for indirectness if not adjusted for key confounders. 
10. Other exclusion criteria Non-English language studies.  
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 Conference abstracts will be excluded as it is expected there will be sufficient full 
text published studies available.  

Studies not adjusted for pre-specified key confounders 

 
11. Context 

 
There is currently no guidance for the screening and detection of hypopituitarism 
patients with TBI, with significant variation in practice. 

12. Primary outcomes (critical outcomes) 
 

All outcomes are considered equally important for decision making and therefore 
have all been rated as critical: 

• Mortality  

• Quality of life(all validated quality of life scores). 

• Need for treatment of hypopituitarism (growth rate for children will be 
covered here)   

• Time to treatment of hypopituitarism 

• Return to work/return to school  

 

Same outcomes applicable to both adults and children. 

 

All-follow-up times will be considered. 

 
13. Data extraction (selection and coding) 

 
10% of the abstracts will be reviewed by two reviewers, with any disagreements 
resolved by discussion or, if necessary, a third independent reviewer.  

 

The full text of potentially eligible studies will be retrieved and will be assessed in 
line with the criteria outlined above. 



 

 

FINAL 
Identification of hypopituitarism 

NICE Head Injury: evidence reviews for timing of hypopituitarism investigations FINAL [May 
2023] 
 19 

A standardised form will be used to extract data from studies (see Developing 
NICE guidelines: the manual section 6.4).   

 

10% of all evidence reviews are quality assured by a senior research fellow. This 
includes checking: 

• papers were included /excluded appropriately 

• a sample of the data extractions  

• correct methods are used to synthesise data 

• a sample of the risk of bias assessments 

Disagreements between the review authors over the risk of bias in particular 
studies will be resolved by discussion, with involvement of a third review author 
where necessary. 

 
14. Risk of bias (quality) assessment 

 
Risk of bias will be assessed using the appropriate checklist as described in 
Developing NICE guidelines: the manual. 

For Intervention reviews  

• Systematic reviews: Risk of Bias in Systematic Reviews (ROBIS)   

• Randomised Controlled Trial: Cochrane RoB (2.0) 

• Non randomised study, including cohort studies: Cochrane ROBINS-I 

 
15. Strategy for data synthesis  • Pairwise meta-analyses will be performed using Cochrane Review Manager 

(RevMan5). Fixed-effects (Mantel-Haenszel) techniques will be used to 
calculate risk ratios for the binary outcomes where possible. Continuous 
outcomes will be analysed using an inverse variance method for pooling 
weighted mean differences.  

https://www.nice.org.uk/process/pmg20/chapter/introduction-and-overview
https://www.nice.org.uk/process/pmg20/chapter/introduction-and-overview
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Heterogeneity between the studies in effect measures will be assessed using the 
I² statistic and visually inspected. An I² value greater than 50% will be considered 
indicative of substantial heterogeneity. Sensitivity analyses will be conducted 
based on pre-specified subgroups using stratified meta-analysis to explore the 
heterogeneity in effect estimates. If this does not explain the heterogeneity, the 
results will be presented pooled using random-effects. 

 

• GRADEpro will be used to assess the quality of evidence for each outcome, 
taking into account individual study quality and the meta-analysis results. The 4 
main quality elements (risk of bias, indirectness, inconsistency and imprecision) 
will be appraised for each outcome.  

The risk of bias across all available evidence will be evaluated for each outcome 
using an adaptation of the ‘Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) toolbox’ developed by the international 
GRADE working group http://www.gradeworkinggroup.org/ 

 

• Where meta-analysis is not possible, data will be presented and quality 
assessed individually per outcome. 

 
 

16. Analysis of sub-groups 
 

Subgroups that will be investigated if heterogeneity is present:  

None identified  
17. Type and method of review  

 
☒ Intervention 

☐ Diagnostic 

☐ Prognostic 

☐ Qualitative 

http://www.gradeworkinggroup.org/
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☐ Epidemiologic 

☐ Service Delivery 

☐ Other (please specify) 

 
18. Language English 
19. Country England 
20. Anticipated or actual start date  
21. Anticipated completion date  
22. Stage of review at time of this submission Review stage Started Completed 

Preliminary searches 
  

Piloting of the study selection 
process   

Formal screening of search results 
against eligibility criteria   

Data extraction 
  

Risk of bias (quality) assessment 
  

Data analysis 
  

23. Named contact 5a. Named contact 

National Guideline Centre 

 

5b Named contact e-mail 
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headinjury@nice.org.uk 

 

5e Organisational affiliation of the review 

National Institute for Health and Care Excellence (NICE)  
24. Review team members  

 

From the National Guideline Centre: 

Guideline lead: Sharon Swain 

Senior systematic reviewer: Sharangini Rajesh 

Senior systematic reviewer: Julie Neilson 

Health economist: David Wonderling 
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27. Collaborators 
 

Development of this systematic review will be overseen by an advisory committee 
who will use the review to inform the development of evidence-based 
recommendations in line with section 3 of Developing NICE guidelines: the 
manual. Members of the guideline committee are available on the NICE website: 
1 (nice.org.uk) .  

28. Other registration details  
29. Reference/URL for published protocol  
30. Dissemination plans NICE may use a range of different methods to raise awareness of the guideline. 

These include standard approaches such as: 

• notifying registered stakeholders of publication 

• publicising the guideline through NICE's newsletter and alerts 

• issuing a press release or briefing as appropriate, posting news articles on the 
NICE website, using social media channels, and publicising the guideline within 
NICE. 

31. Keywords hypopituitarism 
32. Details of existing review of same topic by same authors 

 
NA  

33. Current review status ☐ Ongoing 

☒ Completed but not published 

☐ Completed and published 

☐ Completed, published and being updated 

☐ Discontinued 
34. Additional information  
35. Details of final publication www.nice.org.uk 

  

https://www.nice.org.uk/article/pmg20/chapter/1%20Introduction%20and%20overview
https://www.nice.org.uk/article/pmg20/chapter/1%20Introduction%20and%20overview
https://www.nice.org.uk/guidance/gid-ng10164/documents/committee-member-list
http://www.nice.org.uk/
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Health economic review protocol 
Review 
question All questions – health economic evidence 

Objectives To identify health economic studies relevant to any of the review questions. 
Search 
criteria 

• Populations, interventions and comparators must be as specified in the clinical review protocol above. 
• Studies must be of a relevant health economic study design (cost–utility analysis, cost-effectiveness analysis, cost–benefit 

analysis, cost–consequences analysis, comparative cost analysis). 
• Studies must not be a letter, editorial or commentary, or a review of health economic evaluations. (Recent reviews will be 

ordered although not reviewed. The bibliographies will be checked for relevant studies, which will then be ordered.) 
• Unpublished reports will not be considered unless submitted as part of a call for evidence. 
• Studies must be in English. 

Search 
strategy 

A health economic study search will be undertaken using population-specific terms and a health economic study filter – see 
appendix B below. The search covered all years 

Review 
strategy 

Studies not meeting any of the search criteria above will be excluded. Studies published before 2006, abstract-only studies and 
studies from non-OECD countries or the USA will also be excluded. 
Studies published in 2006 or later that were included in the previous guidelines will be reassessed for inclusion and may be 
included or selectively excluded based on their relevance to the questions covered in this update and whether more applicable 
evidence is also identified. 
Each remaining study will be assessed for applicability and methodological limitations using the NICE economic evaluation 
checklist which can be found in appendix H of Developing NICE guidelines: the manual (2014).1 
 
Inclusion and exclusion criteria 
• If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be included in the guideline. A health 

economic evidence table will be completed and it will be included in the health economic evidence profile. 
• If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will usually be excluded from the guideline. If it 

is excluded then a health economic evidence table will not be completed and it will not be included in the health economic 
evidence profile. 

• If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both then there is discretion over whether it 
should be included. 
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Where there is discretion 
The health economist will make a decision based on the relative applicability and quality of the available evidence for that question, 
in discussion with the guideline committee if required. The ultimate aim is to include health economic studies that are helpful for 
decision-making in the context of the guideline and the current NHS setting. If several studies are considered of sufficiently high 
applicability and methodological quality that they could all be included, then the health economist, in discussion with the committee 
if required, may decide to include only the most applicable studies and to selectively exclude the remaining studies. All studies 
excluded on the basis of applicability or methodological limitations will be listed with explanation in the excluded health economic 
studies appendix below. 
 
The health economist will be guided by the following hierarchies. 
Setting: 
• UK NHS (most applicable). 
• OECD countries with predominantly public health insurance systems (for example, France, Germany, Sweden). 
• OECD countries with predominantly private health insurance systems (for example, Switzerland). 
• Studies set in non-OECD countries or in the USA will be excluded before being assessed for applicability and methodological 

limitations. 
Health economic study type: 
• Cost–utility analysis (most applicable). 
• Other type of full economic evaluation (cost–benefit analysis, cost-effectiveness analysis, cost–consequences analysis). 
• Comparative cost analysis. 
• Non-comparative cost analyses including cost-of-illness studies will be excluded before being assessed for applicability and 

methodological limitations. 
Year of analysis: 
• The more recent the study, the more applicable it will be. 
• Studies published in 2006 or later (including any such studies included in the previous guidelines) but that depend on unit costs 

and resource data entirely or predominantly from before 2006 will be rated as ‘Not applicable’. 
• Studies published before 2006 (including any such studies included in the previous guidelines) will be excluded before 

being assessed for applicability and methodological limitations. 
Quality and relevance of effectiveness data used in the health economic analysis: 
• The more closely the clinical effectiveness data used in the health economic analysis match with the outcomes of the studies 

included in the clinical review the more useful the analysis will be for decision-making in the guideline. 
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Appendix B – Literature search strategies 
The literature searches for this review are detailed below and complied with the methodology 
outlined in Developing NICE guidelines: the manual.1 

For more information, please see the Methodology review published as part of the 
accompanying documents for this guideline. 

B.1 Clinical search literature search strategy 
Searches were constructed using a Head Injury population and terms for Hypopituitarism. No 
filters were applied to cover both the intervention and diagnostic elements of the review.  

Table 2: Database parameters, filters and limits applied 
Database Dates searched Search filter used 
Medline (OVID) 1946 – 22 June 2022  

 
  

Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports) 
 
English language 

Embase (OVID) 1974 – 22 June 2022 
 

Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports, 
conference abstracts) 
 
English language 

The Cochrane Library (Wiley) Cochrane Reviews to 2022 
Issue 6 of 12 
CENTRAL to 2022 Issue 6 of 
12 

 

Epistemonikos (The 
Epistemonikos Foundation) 

Inception to 22 June 2022 
 

Exclusions (Cochrane reviews) 
 
 

Medline (Ovid) search terms 
1.  craniocerebral trauma/ or exp brain injuries/ or coma, post-head injury/ or exp head 

injuries, closed/ or head injuries, penetrating/ or exp intracranial hemorrhage, 
traumatic/ or exp skull fractures/ 

2.  ((skull or cranial) adj3 fracture*).ti,ab. 
3.  ((head or brain or craniocerebral or cranial or cerebral or skull) adj4 (injur* or 

trauma*)).ti,ab. 
4.  (trauma* and ((subdural or intracranial) adj2 (h?ematoma* or h?emorrhage* or 

bleed*))).ti,ab. 
5.  or/1-4 
6.  letter/ 
7.  editorial/ 
8.  news/ 
9.  exp historical article/ 
10.  Anecdotes as Topic/ 
11.  comment/ 
12.  case report/ 
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13.  (letter or comment*).ti. 
14.  or/6-13 
15.  randomized controlled trial/ or random*.ti,ab. 
16.  14 not 15 
17.  animals/ not humans/ 
18.  exp Animals, Laboratory/ 
19.  exp Animal Experimentation/ 
20.  exp Models, Animal/ 
21.  exp Rodentia/ 
22.  (rat or rats or mouse or mice or rodent*).ti. 
23.  or/16-22 
24.  5 not 23 
25.  limit 24 to English language 
26.  Hypopituitarism/ 
27.  (Hypopituitarism* or hypopitiutaryism* or PTHP).ti,ab. 
28.  (pituitary adj2 (insufficien* or dysfunction* or injur* or damage* or function* or fail* or 

deficien* or hypofunction*)).ti,ab. 
29.  (hypophysis adj2 (insufficien* or dysfunction* or injur* or damage* or function* or fail* 

or deficien* or hypofunction*)).ti,ab. 
30.  Simmond* disease.ti,ab. 
31.  or/26-30 
32.  25 and 31 

Embase (Ovid) search terms 
1.  head injury/ 
2.  exp brain injury/ 
3.  skull injury/ or exp skull fracture/ 
4.  ((head or brain or craniocerebral or cranial or cerebral or skull) adj4 (injur* or 

trauma*)).ti,ab. 
5.  ((skull or cranial) adj3 fracture*).ti,ab. 
6.  (trauma* and ((subdural or intracranial) adj2 (h?ematoma* or h?emorrhage* or 

bleed*))).ti,ab. 
7.  or/1-6 
8.  letter.pt. or letter/ 
9.  note.pt. 
10.  editorial.pt. 
11.  (conference abstract or conference paper).pt. 
12.  case report/ or case study/ 
13.  (letter or comment*).ti. 
14.  or/8-13 
15.  randomized controlled trial/ or random*.ti,ab. 
16.  14 not 15 
17.  animal/ not human/ 
18.  nonhuman/ 
19.  exp Animal Experiment/ 
20.  exp Experimental Animal/ 
21.  animal model/ 
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22.  exp Rodent/ 
23.  (rat or rats or mouse or mice or rodent*).ti. 
24.  or/16-23 
25.  7 not 24 
26.  limit 25 to English language 
27.  hypopituitarism/ 
28.  (Hypopituitarism* or hypopitiutaryism* or PTHP).ti,ab. 
29.  (pituitary adj2 (insufficien* or dysfunction* or injur* or damage* or function* or fail* or 

deficien* or hypofunction*)).ti,ab. 
30.  (hypophysis adj2 (insufficien* or dysfunction* or injur* or damage* or function* or fail* 

or deficien* or hypofunction*)).ti,ab. 
31.  Simmond* disease.ti,ab. 
32.  or/27-30 
33.  26 and 32 

Cochrane Library (Wiley) search terms 
#1.  MeSH descriptor: [Craniocerebral Trauma] this term only 
#2.  MeSH descriptor: [Brain Injuries] explode all trees 
#3.  MeSH descriptor: [Coma, Post-Head Injury] this term only 
#4.  MeSH descriptor: [Head Injuries, Closed] explode all trees 
#5.  MeSH descriptor: [Head Injuries, Penetrating] this term only 
#6.  MeSH descriptor: [Intracranial Hemorrhage, Traumatic] explode all trees 
#7.  MeSH descriptor: [Skull Fractures] explode all trees 
#8.  ((skull or cranial) near/3 fracture*):ti,ab 
#9.  ((head or brain or craniocerebral or intracranial or cranial or skull) near/3 (injur* or 

trauma*)):ti,ab 
#10.  (trauma* and ((subdural or intracranial) near/2 (h?ematoma* or h?emorrhage* or 

bleed*))):ti,ab 
#11.  #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 
#12.  MeSH descriptor: [Hypopituitarism] this term only 
#13.  (Hypopituitarism* or hypopitiutaryism* or PTHP):ti,ab 
#14.  (pituitary near/2 (insufficien* or dysfunction* or injur* or damage* or function* or 

fail*)):ti,ab 
#15.  Simmond* disease:ti,ab 
#16.  #12 or #13 or #14 or #15 
#17.  #11 and #16 

Epistemonikos search terms 
1.  (title:((Hypopituitarism* OR hypopitiutaryism* OR PTHP)) OR 

abstract:((Hypopituitarism* OR hypopitiutaryism* OR PTHP))) OR (title:((pituitary AND 
(insufficien* OR dysfunction* OR injur* OR damage* OR function* OR fail* OR 
deficien* OR hypofunction*))) OR abstract:((pituitary AND (insufficien* OR dysfunction* 
OR injur* OR damage* OR function* OR fail* OR deficien* OR hypofunction*)))) OR 
(title:((hypophysis AND (insufficien* OR dysfunction* OR injur* OR damage* OR 
function* OR fail* OR deficien* OR hypofunction*))) OR abstract:((hypophysis AND 
(insufficien* OR dysfunction* OR injur* OR damage* OR function* OR fail* OR 
deficien* OR hypofunction*)))) OR (title:(Simmond* disease) OR abstract:(Simmond* 
disease)) 
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B.2 Health Economics literature search strategy 
Health economic evidence was identified by conducting searches using terms for a broad 
Head Injury population. The following databases were searched: NHS Economic Evaluation 
Database (NHS EED - this ceased to be updated after 31st March 2015), Health Technology 
Assessment database (HTA - this ceased to be updated from 31st March 2018) and The 
International Network of Agencies for Health Technology Assessment (INAHTA). Searches 
for recent evidence were run on Medline and Embase from 2014 onwards for health 
economics, and all years for quality-of-life studies.  

Table 3: Database parameters, filters and limits applied 

Database Dates searched  
Search filters and limits 
applied 

Medline (OVID) Health Economics 
1 January 2014 – 22 June 
2022  
 

Health economics studies 
Quality of life studies 
 
Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports) 
 
English language 

Quality of Life 
1946 – 22 June 2022  
 

Embase (OVID) Health Economics 
1 January 2014 – 22 June 
2022  
 

Health economics studies 
Quality of life studies 
 
Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports, 
conference abstracts) 
 
English language 

Quality of Life 
1974 – 22 June 2022  
 

NHS Economic Evaluation 
Database (NHS EED) 
(Centre for Research and 
Dissemination - CRD) 

Inception –31st March 2015 
 
 

 

Health Technology 
Assessment Database (HTA) 
(Centre for Research and 
Dissemination – CRD) 

Inception – 31st March 2018  

The International Network of 
Agencies for Health 
Technology Assessment 
(INAHTA) 

Inception – 22 June 2022  
 

English language 

Medline (Ovid) search terms 
1.  craniocerebral trauma/ or exp brain injuries/ or coma, post-head injury/ or exp head 

injuries, closed/ or head injuries, penetrating/ or exp intracranial hemorrhage, 
traumatic/ or exp skull fractures/ 

2.  ((skull or cranial) adj3 fracture*).ti,ab. 
3.  ((head or brain or craniocerebral or intracranial or cranial or skull) adj3 (injur* or 

trauma*)).ti,ab. 
4.  (trauma* and ((subdural or intracranial or brain) adj2 (h?ematoma* or h?emorrhage* or 

bleed*))).ti,ab. 
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5.  or/1-4 
6.  letter/ 
7.  editorial/ 
8.  news/ 
9.  exp historical article/ 
10.  Anecdotes as Topic/ 
11.  comment/ 
12.  case report/ 
13.  (letter or comment*).ti. 
14.  or/6-13 
15.  randomized controlled trial/ or random*.ti,ab. 
16.  14 not 15 
17.  animals/ not humans/ 
18.  exp Animals, Laboratory/ 
19.  exp Animal Experimentation/ 
20.  exp Models, Animal/ 
21.  exp Rodentia/ 
22.  (rat or rats or mouse or mice or rodent*).ti. 
23.  or/16-22 
24.  5 not 23 
25.  limit 24 to English language 
26.  economics/ 
27.  value of life/ 
28.  exp "costs and cost analysis"/ 
29.  exp Economics, Hospital/ 
30.  exp Economics, medical/ 
31.  Economics, nursing/ 
32.  economics, pharmaceutical/ 
33.  exp "Fees and Charges"/ 
34.  exp budgets/ 
35.  budget*.ti,ab. 
36.  cost*.ti. 
37.  (economic* or pharmaco?economic*).ti. 
38.  (price* or pricing*).ti,ab. 
39.  (cost* adj2 (effectiv* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 
40.  (financ* or fee or fees).ti,ab. 
41.  (value adj2 (money or monetary)).ti,ab. 
42.  or/26-41 
43.  quality-adjusted life years/ 
44.  sickness impact profile/ 
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45.  (quality adj2 (wellbeing or well being)).ti,ab. 
46.  sickness impact profile.ti,ab. 
47.  disability adjusted life.ti,ab. 
48.  (qal* or qtime* or qwb* or daly*).ti,ab. 
49.  (euroqol* or eq5d* or eq 5*).ti,ab. 
50.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 
51.  (health utility* or utility score* or disutilit* or utility value*).ti,ab. 
52.  (hui or hui1 or hui2 or hui3).ti,ab. 
53.  (health* year* equivalent* or hye or hyes).ti,ab. 
54.  discrete choice*.ti,ab. 
55.  rosser.ti,ab. 
56.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 
57.  (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab. 
58.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 
59.  (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab. 
60.  (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab. 
61.  (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab. 
62.  or/43-61 
63.  25 and (42 or 62) 

Embase (Ovid) search terms 
1. head injury/ 
2. exp brain injury/ 
3. skull injury/ or exp skull fracture/ 
4. ((head or brain or craniocerebral or intracranial or cranial or skull) adj3 (injur* or 

trauma*)).ti,ab. 
5. ((skull or cranial) adj3 fracture*).ti,ab. 
6. (trauma* and ((subdural or intracranial or brain) adj2 (h?ematoma* or h?emorrhage* or 

bleed*))).ti,ab. 
7. or/1-6 
8. letter.pt. or letter/ 
9. note.pt. 
10. editorial.pt. 
11. (conference abstract or conference paper).pt. 
12. case report/ or case study/ 
13. (letter or comment*).ti. 
14. or/8-13 
15. randomized controlled trial/ or random*.ti,ab. 
16. 14 not 15 
17. animal/ not human/ 
18. nonhuman/ 
19. exp Animal Experiment/ 
20. exp Experimental Animal/ 
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21. animal model/ 
22. exp Rodent/ 
23. (rat or rats or mouse or mice or rodent*).ti. 
24. or/16-23 
25. 7 not 24 
26. limit 25 to English language 
27. health economics/ 
28. exp economic evaluation/ 
29. exp health care cost/ 
30. exp fee/ 
31. budget/ 
32. funding/ 
33. budget*.ti,ab. 
34. cost*.ti. 
35. (economic* or pharmaco?economic*).ti. 
36. (price* or pricing*).ti,ab. 
37. (cost* adj2 (effectiv* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 
38. (financ* or fee or fees).ti,ab. 
39. (value adj2 (money or monetary)).ti,ab. 
40. or/27-39 
41. quality-adjusted life years/ 
42. "quality of life index"/ 
43. short form 12/ or short form 20/ or short form 36/ or short form 8/ 
44. sickness impact profile/ 
45. (quality adj2 (wellbeing or well being)).ti,ab. 
46. sickness impact profile.ti,ab. 
47. disability adjusted life.ti,ab. 
48. (qal* or qtime* or qwb* or daly*).ti,ab. 
49. (euroqol* or eq5d* or eq 5*).ti,ab. 
50. (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 
51. (health utility* or utility score* or disutilit* or utility value*).ti,ab. 
52. (hui or hui1 or hui2 or hui3).ti,ab. 
53. (health* year* equivalent* or hye or hyes).ti,ab. 
54. discrete choice*.ti,ab. 
55. rosser.ti,ab. 
56. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 
57. (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab. 
58. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 
59. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab. 
60. (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab. 
61. (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab. 
62. or/41-61 
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63. 26 and (40 or 62) 

NHS EED and HTA (CRD) search terms  
#1.  MeSH DESCRIPTOR Brain Injuries EXPLODE ALL TREES 
#2.  MeSH DESCRIPTOR Craniocerebral Trauma 
#3.  MeSH DESCRIPTOR Coma, Post-Head Injury 
#4.  MeSH DESCRIPTOR Head Injuries, Closed EXPLODE ALL TREES 
#5.  MeSH DESCRIPTOR Head Injuries, Penetrating 
#6.  MeSH DESCRIPTOR Intracranial Hemorrhage, Traumatic EXPLODE ALL TREES 
#7.  MeSH DESCRIPTOR Skull Fractures EXPLODE ALL TREES 
#8.  (((skull or cranial) adj3 fracture*)) 
#9.  (((head or brain or craniocerebral or intracranial or cranial or skull) adj3 (injur* or 

trauma*))) 
#10.  ((trauma* and ((subdural or intracranial or brain) adj2 (h?ematoma* or h?emorrhage* 

or bleed*)))) 
#11.  #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 

INAHTA search terms 
1. ((((trauma* and ((subdural or intracranial or brain) and (haematoma* or hematoma* or 

haemorrhage* or hemorrhage* or bleed*))))[Title]) AND (((trauma* and ((subdural or 
intracranial or brain) and (haematoma* or hematoma* or haemorrhage* or 
hemorrhage* or bleed*))))[Title])) OR ((((skull or cranial) and fracture*))[Title] OR 
(((skull or cranial) and fracture*))[abs]) OR ((((head or brain or craniocerebral or 
intracranial or cranial or skull) and (injur* or trauma*)))[Title] OR (((head or brain or 
craniocerebral or intracranial or cranial or skull) and (injur* or trauma*)))[abs]) OR 
("Skull Fractures"[mhe]) OR ("Intracranial Hemorrhage, Traumatic"[mhe]) OR ("Head 
Injuries, Penetrating"[mh]) OR ("Head Injuries, Closed"[mhe]) OR ("Coma, Post-Head 
Injury"[mh]) OR ("Brain Injuries"[mhe]) OR ("Craniocerebral Trauma"[mh]) 
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Appendix C – Effectiveness evidence study selection 
Figure 1: Flow chart of clinical study selection for the review of investigation of 
hypopituitarism (when to investigate) 

 

 

 

Records screened in 1st sift, n=844 

Records excluded in sift, n=711 

Papers included in review, n=0 
 

Papers excluded from review, n=133 
 
Reasons for exclusion: see Appendix 

     

Records identified through 
database searching, n=843 

Additional records identified through 
other sources, n=1 

Full-text papers assessed for 
eligibility, n=133 
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Appendix D – Effectiveness evidence 
No clinical evidence was identified for this review. 
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Appendix E – Forest plots 
No clinical evidence was identified for this review. 
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Appendix F – GRADE and/or GRADE-CERQual tables 
No clinical evidence was identified for this review. 
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Appendix G – Economic evidence study selection 

 

 

Records screened in 1st sift, n=1665 

Full-text papers assessed for eligibility 
in 2nd sift, n=45 

Records excluded* in 1st sift, n=1620 

Papers excluded* in 2nd sift, n=29 

Papers included, n=9 
(6 studies) 
 
• 1.1 Tranexamic: n=3 (2 

studies)  
• 1.2 Bypass: n=1 
• 1.3 Direct imaging: n=0 
• 2.1a Head CT rules: n=4 

(2 studies) 
• 2.1b Head CT rules in 

subgroups: n=1 
• 2.2 MRI & biomarkers for 

PCS=0 
• 2.3 Biomarkers for 

complications n=0 
• 2.4 C-spine: n=0 
• 3.1-3.3 Admission n=0 
• 3.4-3.5 hypopituitarism=0 
• 3.6 Isolated skull 

fracture=0 

Papers selectively excluded, 
n=4  
 
• 1.1 Tranexamic: n=0  
• 1.2 Bypass: n=0 
• 1.3 Direct imaging: n=0 
• 2.1a Prediction rules: n=4 
• 2.1b Head CT rules in 

subgroups: n=0 
• 2.2 MRI & biomarkers for 

PCS=0 
• 2.3 Biomarkers for 

complications n=0 
• 2.4 C-spine: n=0 
• 3.1-3.3 Admission n=0 
• 3.4-3.5 hypopituitarism=0 
• 3.6 Isolated skull 

fracture=0 
 

 

Records identified through database 
searching (after de-duplication), 
n=1658  

Additional records identified through other sources: 
CG176, n=3 
Clinical review, n=4 

Full-text papers assessed for 
applicability and quality of 
methodology, n=16 

Papers excluded, n=3  
 
 
• 1.1 Tranexamic: n=0  
• 1.2 Bypass: n=1 
• 1.3 Direct imaging: n=0 
• 2.1a Prediction rules: 

n=1 
• 2.1b Head CT rules in 

subgroups: n=0 
• 2.2 MRI & biomarkers for 

PCS=0 
• 2.3 Biomarkers for 

complications n=1 
• 2.4 C-spine: n=0 
• 3.1-3.3 Admission n=0 
• 3.4-3.5 hypopituitarism=0 
• 3.6 Isolated skull 

fracture=0 
 

* Non-relevant population, intervention, comparison, design or setting; non-English language 
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Appendix H – Economic evidence tables 
None.
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Appendix I – Health economic model 
Modelling was not undertaken for this review. 
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Appendix J – Excluded studies 

Clinical studies 

Table 3: Studies excluded from the clinical review 

Study Code [Reason] 

Agha, A., Rogers, B., Mylotte, D. et al. (2004) 
Neuroendocrine dysfunction in the acute phase 
of traumatic brain injury. Clinical Endocrinology 
60(5): 584-91 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Agha, A., Rogers, B., Sherlock, M. et al. (2004) 
Anterior pituitary dysfunction in survivors of 
traumatic brain injury. Journal of Clinical 
Endocrinology & Metabolism 89(10): 4929-36 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Agha, A., Sherlock, M., Phillips, J. et al. (2005) 
The natural history of post-traumatic 
neurohypophysial dysfunction. European 
Journal of Endocrinology 152(3): 371-7 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Agha, A., Thornton, E., O'Kelly, P. et al. (2004) 
Posterior pituitary dysfunction after traumatic 
brain injury. Journal of Clinical Endocrinology & 
Metabolism 89(12): 5987-92 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Agrawal, M.; Varshney, T.; Sinha, V. D. (2017) 
Prognostic Assessment of Endocrine 
Disturbances in Posttraumatic Subarachnoid 
Hemorrhage. Indian Journal of Neurotrauma 
14(2-3): 109-115 
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Berg, C., Oeffner, A., Schumm-Draeger, P. M. et 
al. (2010) Prevalence of anterior pituitary 
dysfunction in patients following traumatic brain 
injury in a German multi-centre screening 
program. Experimental & Clinical Endocrinology 
& Diabetes 118(2): 139-44 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Bondanelli, M., De Marinis, L., Ambrosio, M. R. 
et al. (2004) Occurrence of pituitary dysfunction 
following traumatic brain injury. Journal of 
Neurotrauma 21(6): 685-96 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Briet, C., Braun, K., Lefranc, M. et al. (2019) 
Should We Assess Pituitary Function in Children 
After a Mild Traumatic Brain Injury? A 
Prospective Study. Frontiers in Endocrinology 
10: 149 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Capatina, C., Capatina, C. O., Chirica, V. I. et al. 
(2016) Endocrine consequences of traumatic 
brain injury. Literature review. Romanian 
Journal of Legal Medicine 24(3): 199-203 

- Review article but not a systematic review  



 

 

FINAL 
Identification of hypopituitarism 

NICE Head Injury: evidence reviews for timing of hypopituitarism investigations FINAL [May 
2023] 
 

44 

Study Code [Reason] 

Casano-Sancho, P., Suarez, L., Ibanez, L. et al. 
(2013) Pituitary dysfunction after traumatic brain 
injury in children: is there a need for ongoing 
endocrine assessment?. Clinical Endocrinology 
79(6): 853-8 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Castro, A. I., Lage, M., Peino, R. et al. (2007) A 
single growth hormone determination 30 
minutes after the administration of the GHRH 
plus GHRP-6 test is sufficient for the diagnosis 
of somatotrope dysfunction in patients who have 
suffered traumatic brain injury. Journal of 
Endocrinological Investigation 30(3): 224-9 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Cuesta, M., Hannon, M. J., Crowley, R. K. et al. 
(2016) Symptoms of gonadal dysfunction are 
more predictive of hypopituitarism than 
nonspecific symptoms in screening for pituitary 
dysfunction following moderate or severe 
traumatic brain injury. Clinical Endocrinology 
84(1): 92-8 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Dalwadi, P. P., Bhagwat, N. M., Tayde, P. S. et 
al. (2017) Pituitary dysfunction in traumatic brain 
injury: Is evaluation in the acute phase 
worthwhile?. Indian Journal of Endocrinology 
and Metabolism 21(1): 80-84 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Dassa, Y., Crosnier, H., Chevignard, M. et al. 
(2019) Pituitary deficiency and precocious 
puberty after childhood severe traumatic brain 
injury: a long-term follow-up prospective study. 
European Journal of Endocrinology 180(5): 281-
290 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Dhume, C. Y. and Demelo, M. (2012) 
Assessment of hormonal levels in traumatic 
head injury. International Journal of Pharma and 
Bio Sciences 3(4): 348-357 

- Full text paper not available  

Dupuis, C., Thomas, S., Faure, P. et al. (2010) 
Secondary adrenal insufficiency in the acute 
phase of pediatric traumatic brain injury. 
Intensive Care Medicine 36(11): 1906-13 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Fernandez-Rodriguez, E., Bernabeu, I., Castro, 
A. I. et al. (2011) Hypopituitarism following 
traumatic brain injury: determining factors for 
diagnosis. Frontiers in Endocrinology 2: 25 

- Review article but not a systematic review  



 

 

FINAL 
Identification of hypopituitarism 

NICE Head Injury: evidence reviews for timing of hypopituitarism investigations FINAL [May 
2023] 
 

45 

Study Code [Reason] 

Giordano, G.; Aimaretti, G.; Ghigo, E. (2005) 
Variations of pituitary function over time after 
brain injuries: the lesson from a prospective 
study. Pituitary 8(34): 227-31 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Giuliano, S., Talarico, S., Bruno, L. et al. (2017) 
Growth hormone deficiency and hypopituitarism 
in adults after complicated mild traumatic brain 
injury. Endocrine 58(1): 115-123 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  

Glynn, N. and Agha, A. (2013) Which patient 
requires neuroendocrine assessment following 
traumatic brain injury, when and how?. Clinical 
Endocrinology 78(1): 17-20 

- Review article but not a systematic review  

Glynn, N. and Agha, A. (2019) The frequency 
and the diagnosis of pituitary dysfunction after 
traumatic brain injury. Pituitary 22(3): 249-260 

- Review article but not a systematic review  

Gupta, P., Mittal, R. S., Sharma, A. et al. (2021) 
Endocrine Dysfunction in Traumatic 
Subarachnoid Hemorrhage: A Prospective 
Study. Indian Journal of Neurosurgery. 

- No comparison between two separate groups 
of people tested in acute vs. chronic phase  
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Health Economic studies 

Published health economic studies that met the inclusion criteria (relevant population, 
comparators, economic study design, published 2006 or later and not from non-OECD 
country or USA) but that were excluded following appraisal of applicability and 
methodological quality are listed below. See the health economic protocol for more details.  

None. 
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Appendix K – Research recommendations – full details 

K.1 Research recommendation 
When should people with head injury be investigated for hypopituitarism? 

K.1.1 Why this is important 

At present, lack of data means that a proportion of people who have traumatic brain injury 
are not diagnosed with endocrinopathy/hypopituitarism arising from the initial injury. 
Presenting symptoms are insidious in onset and not readily recognised by medical 
practitioners, leading to delayed or missed diagnoses and therefore suboptimal treatment. In 
turn, this may increase the burden of morbidity and reduce health related quality of life.  
Research to identify early and accurate endocrinopathy will lead to improved discharge 
procedures from the hospital, suitable follow up arrangements and enhanced patient 
satisfaction. 

K.1.2 Rationale for research recommendation 
Importance to ‘patients’ or the population Research to identify early and accurate 

endocrinopathy will lead to improved discharge 
procedures from the hospital, suitable follow up 
arrangements and enhanced patient 
satisfaction. 

Relevance to NICE guidance Understanding the natural history of traumatic 
brain injury will be crucial to the planning of 
pathways of care. This will enable the 
development of NICE guidance that will identify 
people who are likely to require endocrine follow 
up, estimate the risk and timing of 
hypopituitarism and provide advice to medical 
practitioners and people with traumatic brain 
injury  to optimise outcomes of care.  

Relevance to the NHS Future NICE guidance in traumatic brain injury 
will prioritise people for admission and discharge 
and therefore positively impact on patient flow, 
encourage home management where possible 
and provide confidence in follow up 
arrangements for prompt recognition of slowly 
evolving and delayed presentations of 
hypopituitarism. In the short term, this will have 
training and learning implications for NHS staff 
including those in A&E and in GP practice but in 
the long run will be beneficial to the provision of 
inpatient capacity, appropriate radiology 
investigations, prioritisation of virtual and in-
person outpatient consultations and prediction of 
disability.  

National priorities No National Service Framework or white paper 
identified but this does not detract from priority 
as brain injury in children and adults is a public 
health problem worldwide. 

Current evidence base No evidence was identified 
 
 

Equality considerations The research recommendation is relevant to 
groups of people who live with health 
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inequalities and those with disabilities limiting 
their access to optimal healthcare.  

 

K.1.3 Modified PICO table 
Population Inclusion: Infants, children and adults with head 

injury who are being screened for 
hypopituitarism:  
• Adults (aged ≥16 years) 
• Children (aged ≥1 to <16 years) 
• Infants (aged <1 year) 
 
Mixed population studies will be included but 
downgraded for indirectness. Cut-off of 60% will 
be used for all age groups. 
 
Include all severities and stratify by GCS 
severity: score • Mild GCS 13-15 
• Moderate GCS score 9-12 
• Severe GCS score 3-8 
 
Exclusion: Adults and children (including infants 
under 1 year) with superficial injuries to the eye 
or face without suspected or confirmed head or 
brain injury. 

Intervention Investigation for hypopituitarism in acute phase  
 
Strata: 
1. In ED 
2. Admission in hospital but not in ED 
3. After discharge, within 1 year of injury  
 
All timepoints are relevant for investigations for 
hypopituitarism 
 
 
Diagnostic testing for hypopituitarism: 
Basal Pituitary investigations are typically similar 
at the time of presentation and 1 year later. 
These are generally: electrolytes, cortisol + 
ACTH, IGF-I, Prolactin, thyroid function, and sex 
hormones in adults (LH, FSH, oestrogen or 
testosterone). Depending on the circumstances, 
some centres might want to do a synacthen 
instead of random cortisol + ACTH.  
 
In children, there is a case to investigate growth 
failure. For this, a dynamic function test may be 
required at the 1 year mark. Adults may also 
have growth hormone deficiency caused by 
traumatic brain injury and would require dynamic 
stimulation tests. Any deficiency would require 
subsequent treatment with growth hormone 
replacement. 

Comparison Investigation for hypopituitarism in chronic 
phase:  
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≥1 year after injury 
Outcome All outcomes are considered equally important 

for decision making and therefore have all been 
rated as critical: 
• Mortality  
• Quality of life (all validated quality of life 
scores). 
• Need for treatment of hypopituitarism 
(growth rate for children will be covered here)   
• Time to treatment of hypopituitarism 
• Return to work/return to school  
 
Outcomes should enable cost effectiveness to 
be evaluated for example to include the 
incidence of hypopituitarism at different time 
points. 
 
Same outcomes applicable to both adults and 
children. 
 
All-follow-up times will be considered. 

Study design Randomised controlled trials or prospective 
cohort study: 
 
Key confounders: 
Adults:  
• Extent of extra cranial injury (other 
organ support) 
 
Children:  
• Extent of extra cranial injury (other 
organ support) 
• Age (in children- young child not in 
adults) 

Timeframe  Medium term – to be completed before the next 
update of this guidance 

Additional information None 
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