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Executive summary

Executive summary: Diagnostic strategies using DNA testing for hereditary haemochromatosis in at-risk populations

Background 
Hereditary haemochromatosis is an autosomal 
recessive disorder of iron metabolism that leads to 
excessive iron absorption and progressive abnormal 
deposition of iron in vital organs. A common 
causative mutation has been identified but not all 
homozygotes for the mutation will develop the 
phenotypic expression of the condition. Treatment 
by phlebotomy is simple and effective. The best 
diagnostic strategy for detecting hereditary 
haemochromatosis using DNA testing is unclear. 

Objective 

The main aim of this study was to evaluate the 
use of DNA testing for detecting hereditary 
haemochromatosis in subgroups of patients 
suspected of having the disorder on the basis 
of clinical presentation and disturbed iron 
parameters, and in family members of those 
diagnosed with haemochromatosis.

Methods 

A systematic review of the evidence was undertaken 
using a priori methods. A de novo model was 
developed to assess costs and consequences of DNA 
testing.

Data sources

Fifteen electronic databases were searched from 
inception to April 2007. Bibliographies of related 
papers were assessed for relevant studies and 
experts contacted to identify additional published 
references. 

Study selection

Studies were included if they fulfilled the following 
criteria:

•	 Intervention:
 – DNA tests.

•	 Participants: 

 – clinical validity – Caucasians with signs and 
symptoms suggestive of haemochromatosis

 – clinical utility – Caucasians with signs and 
symptoms suggestive of haemochromatosis 
and/or relatives of suspected cases

 – psychosocial aspects – diagnosed and at-risk 
individuals.

•	 Comparator: 
 – clinical validity – control population
 – clinical utility – any case identification 

strategy not involving DNA testing.
•	 Outcomes: 

 – clinical validity – sensitivity and specificity
 – clinical utility – treatment, morbidity, 

mortality, quality of life, psychosocial 
aspects, cost per case detected, cost-
effectiveness or cost–utility

 – psychosocial aspects – treatment 
compliance, psychological outcomes, legal 
implications, quality of life, discrimination/
stigmatisation.

•	 Design: 
 – clinical validity – controlled cohort or case–

control
 – clinical utility – randomised controlled 

trials, cohorts with controls, case–control, 
economic evaluations, modelling studies

 – psychosocial aspects – any quantitative or 
qualitative primary research.

Studies identified were assessed for inclusion 
through two stages with titles and abstracts and full 
papers of retrieved studies assessed independently 
by two reviewers, with differences in decisions 
resolved through discussion or through recourse to 
a third independent reviewer. 

Data extraction and 
quality assessment

Data were extracted by two reviewers using a 
data extraction form developed a priori. Any 
disagreements were resolved through discussion 
or through recourse to independent assessment 
by a third reviewer. The methodological quality of 
the studies included in the systematic review was 
assessed using modified quality assessment tools 
using individual components of methodological 
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quality rather than relying on summary scores. The 
quality criteria were applied by two reviewers, with 
any disagreements resolved through discussion or 
through recourse to a third independent reviewer. 

Data synthesis

Studies were synthesised using a narrative 
approach with full tabulation of results from all 
included studies. 

Economic model

The economic evaluation developed two decision-
analytic models to compare the costs and 
consequences of diagnostic strategies with and 
without DNA testing: one for people suspected 
of having haemochromatosis and the second 
for family members of patients diagnosed with 
haemochromatosis. Structure and data inputs of 
the decision trees were informed by systematic 
reviews and systematic searches of the literature 
and discussion with experts. Costs were derived 
from published primary data and from national 
and local NHS unit costs. The outcome reported is 
cost per case detected. 

Results 
Number and quality of studies
Eleven studies were identified that could be used 
to estimate the clinical validity of genotyping for 
the C282Y mutation for the diagnosis of hereditary 
haemochromatosis. The quality of the studies was 
variable and a range of definitions for the clinical 
phenotype was used. No clinical effectiveness 
studies meeting the inclusion criteria for the review 
were identified. Two cost-effectiveness studies 
(one cost–utility model and one cost-minimisation 
model) conducted in North America were 
identified. Both were of reasonable quality but their 
generalisability to the UK is not clear. Three cohort 
studies met the inclusion criteria for the review 
of psychosocial aspects. Each study assessed and 
reported on the psychosocial outcomes of genetic 
testing in a different way. All had methodological 
limitations and the generalisability of these studies 
is difficult to determine.

Summary of clinical validity 
and clinical utility

The clinical sensitivity of C282Y homozygosity for 
hereditary haemochromatosis ranged from 28.4% 

to 100% in the eleven studies; when considering 
only the most relevant studies, sensitivity ranged 
from 91.3% to 92.4%. Clinical specificity ranged 
from 98.8% to 100%. One cost-effectiveness 
study found that gene testing was a cost-effective 
method of screening relatives of patients with 
haemochromatosis, whereas the other study found 
that genotyping the spouse of a homozygote was 
the most cost-efficient strategy in family testing. 

Summary of psychosocial 
aspects of DNA testing

Generally the results suggest that genetic testing 
in the case of haemochromatosis is well accepted, 
is accompanied by few negative psychosocial 
outcomes and may lead to reduced anxiety. Control 
subjects in the one study that had a control group 
anticipated greater anxiety, depression, anger 
and difficulty in affording the genetic test than 
was reported by patients. In one study clinically 
affected participants had significantly lower 
health-related quality of life, as measured by the 
Short-Form 36 Health Survey (SF-36) physical 
component summary, before genetic testing 
than unaffected participants but this was no 
longer significantly different at 12 months post 
consultation. Another study reported significant 
improvements in the vitality subscale of the SF-
36 health measure and the physical composite 
score after participants were informed of their 
genetic test result. For generalised anxiety scores 
or intrusive thoughts, one study reported no 
statistically significant differences between clinically 
affected and unaffected participants before and 
after genetic testing; another study reported that 
anxiety fell significantly in C282Y homozygotes 
and heterozygotes once they received their genetic 
testing results. 

Summary of economic evaluation 

The de novo economic model demonstrated that, 
for people suspected of having haemochromatosis, 
the DNA strategy is cost saving compared with 
the baseline strategy using liver biopsy (cost saved 
per case detected £123). This is largely because 
of cost savings from the reduced number of liver 
biopsies being performed. For family testing, 
the DNA strategy is not cost saving in the case of 
siblings because of the extra costs of the DNA test 
(additional cost per case detected £200). If the cost 
of the DNA test were to fall from £100 to £60, the 
DNA strategy would be the cheaper one. For family 
testing of offspring of people with hereditary 
haemochromatosis, the DNA test strategy is 
cheaper than the baseline biochemical testing 
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strategy (cost saved per case detected £7982). 
Sensitivity analyses show that the conclusions 
in each case are robust across all reasonable 
parameter values. 

Results suggest that using a diagnostic strategy 
that incorporates DNA testing is cost saving 
in case identification and in testing offspring 
of haemochromatosis patients. The results for 
siblings suggest that DNA testing is not cost saving. 
However, this study considered cost per case 
detected and it was not possible to incorporate the 
benefit of reassurance and reduction in anxiety 
resulting from DNA testing, which could have an 
impact on the long-term cost-effectiveness of DNA 
testing in siblings. 

Conclusions
Implications for service provision
The preferred strategy in practice is DNA testing 
in conjunction with testing iron parameters when 
there is a clear clinical indication of suspicion of 
risk for haemochromatosis because of biochemical 
criteria or when there is a familial risk for 
hereditary haemochromatosis. Although clinical 
practice among those expert and interested in 
the management of the condition is already 
thought to follow this strategy, the development 
and dissemination of guidelines to physicians in 
both primary and secondary care is advisable. 

Access to genetic testing and centralisation of test 
provision in expert laboratories would lower the 
cost of testing, improve the cost-effectiveness of the 
strategy and improve the quality of information 
provided to clinicians and patients.

Suggested research priorities

The limited evidence base for assessing the use of 
DNA testing for haemochromatosis suggests that 
further primary research in the form of prospective 
long-term follow-up studies is required. However, 
an area of research more likely to be of practical 
value is epidemiological research, using national 
databases, on the environmental and other genetic 
factors that affect the penetrance of the genetic 
mutation to identify those people homozygous 
for the mutation who are likely to develop iron 
overload. Further research into psychosocial aspects 
of the use of DNA testing for haemochromatosis 
might be required after other factors that influence 
the expression of the phenotype have been 
identified. 
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