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Disclaimer and Waiver of Liability

Whilst every effort has been made by the Quality in Practice Committee to ensure the accuracy of the
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This guidance represents the views of the ICGP which was arrived at after careful consideration of the
evidence available.

This guide does not however override the individual responsibility of healthcare professionals to make
decisions appropriate to the care of individual patients in consultation with the patient and / or guardian or

carer.
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Evidence-based medicine

Evidence-based medicine is the conscientious, explicit and judicious use of current best evidence in making

(1)

decisions about the care of individual patients.

In this document you will see levels of evidence using the GRADE system.

Explanation of GRADE system.

Quality of Evidence

High Randomized trials that show consistent Further research is very unlikely to A
results, or observational studies with very change our confidence in the estimate
large treatment effects of effect

Moderate Randomized trials with methodological Further research is likely to have an B
limitations, or observational studies with important impact on our confidence in
large effect the estimate of effect and may change

the estimate

Low and very Low Observational studies without exceptional Further research is very likely to have an C
strengths or randomized trials with very important impact on our confidence in
serious limitations; unsystematic clinical the estimate of effect and is likely to
observations (eg., case reports and case change the estimate. Any estimate of
series; expert opinions) as evidence of effect is very uncertain
very-low-quality evidence

Strength of recommendations®

Strong Defined as being ‘confident that adherence 1
to the recommendation will do more good
than harm or that the net benefits are worth
the costs’

Weak Defined as being ‘uncertain that adherence  The uncertainty associated with weal 2
to the recommendation will do more goo recommendations follows either from
than harm OR that the net benefits are poor-quality evidence, or from closely
worth the costs.” balanced benefits versus downsides.

*Factors that affect the strength of a recommendation are: (a) quality of evidence, (b) uncertainty about the
balance between desirable and undesirable effect; (c) uncertainty or variability in values and preferences; (d)
uncertainty about whether the intervention represents a wise use of resources.
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How to use this document

This document has been produced for General Practitioners with a view to enhancing the diagnosis,
treatment and management of patients with Haemochromatosis in the Primary Care Setting.
Hereditary Haemochromatosis (HH) can be classified into: 2}, (2a), 3)

1. Haemochromatosis HFE related
- an autosomal recessive disorder where the mutations in the H.F E. gene are found in the short arm of
chromosome 6

e (282Y/homozygous
e (282Y/H63D compound heterozygous
Other mutations eg. $65C
2. Haemochromatosis non—HFE related
e Juvenile Haemochromatosis

e Autosomal Dominant Haemochromatosis

This document refers to Haemochromatosis HFE related only.

Introduction

The European Association for the Study of the Liver (EASL) define Haemochromatosis as follows: #+4

“Haemochromatosis is an inherited disorder resulting from an inborn error of iron metabolism, which leads
to progressive iron loading of parenchymal cells in the liver, pancreas and heart. In its fully developed
stage, organ structure and function are impaired.”

Incidence

Hereditary Haemochromatosis (HH) is the commonest genetic disorder in Caucasians particularly those of
North European and Celtic descent. It is very common in Ireland where its prevalence exceeds that of Cystic
Fibrosis, Phenylketonuria and Muscular Dystrophy combined.®

Carrier frequency in individuals of North European descent is between 1in 8 and 1 in 10 and the
homozygous frequency varies between 1 in 200 and 1 in 400 for the C282Y mutation. ©n7)

In Ireland, the carrier frequency is higher at 1 in 5, and the homozygous frequency is 1 in 83 for the C282Y
mutation. Over 93% of Irish HH patients are homozygous for the HFE gene C282Y. (5).8),(9).(20)

Estimates suggest that 70,000 people in the U.K. have symptomatic HH, but only about 3000 cases are
recognised. Whether this is due to under diagnosis, non penetrance or other factors is unknown.™

Not all patients homozygous for C282Y or compound heterozygous (C282Y / H63D) develop iron overload.
Moreover some patients who are carriers for C282Y can develop iron overload. The factors that affect
penetrance are sex, age, physiological and pathological blood loss, blood donation, dietary intake of iron,

alcohol, hepatitis C and B, obesity and the use of dietary supplements, (iron and vitamin C).\*2+{4)(13-16). 16a, 16b
16¢, (17)
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Clinical Presentation

HH is under-diagnosed, because of its late and multiple non specific clinical presentations. Premature death
may occur secondary to Diabetes Mellitus, Cirrhosis, Cardiac failure, and Hepatocellular cancer. (21(2A).(18),(3)
Cirrhosis has not been observed in patients under the age of 40 years, in the absence of Hepatitis C or
excess alcohol intake, therefore major morbidity from the disease can be prevented if treatment is initiated
before this age. The life expectancy of patients free from cirrhosis or diabetes at diagnosis is
indistinguishable from their peers. (19),(20).(21)

The American Association for the Study of Liver disease (AASLD) practice guidelines state that HH evolves in

a series of stages: ©®

1. Clinically insignificant iron accumulation at approximately 0-20 years of age which is associated with 0-
5g parenchymal iron storage.

2. lIron overload without disease at approximately 20-40 years of age which is associated with 10-20g
parenchymal iron storage.

3. Iron overload with organ damage at approximately 40 years of age which is associated with more than
20g parenchymal iron storage.

The clinical features are secondary to the build up of iron in various organs. This build up is gradual, and
symptoms do not usually appear, until between 30 and 40 years of age. 228 The majority of patients with
clinical HH are men aged between 40 — 60 years. The proportion of C282Y homozygous women with
definite disease manifestation is significantly lower than men 1% versus 25%. (16A)

The differential diagnosis of this condition is addressed in (Appendix 1).

General Presentations @
e Fatigue
e Lethargy
e Sleep disturbance

e \Weakness
Musculoskeletal Presentations ?

e Vague aches and pains

e Exercise induced joint pains *
e Osteoporosis

e Early onset Osteoarthritis

e Chondrocalcinosis (commonly affecting wrists, knees, hips & symphysis pubis, may present acutely
as pseudogout) 2

e HH arthropathy: A characteristic feature of HH arthropathy is involvement of the 2" and 3™
metacarpals, which are often stiff, painful and mildly tender. Small cysts and hooked osteophytes
develop on the metacarpal heads. The arthropathy is degenerative rather than inflammatory and
can lead to joint destruction.

Hepatic Presentations ("24/25.(252)

e Abnormal Liver Function Tests (especially increased transaminases)
e Hepatomegaly

e Cirrhosis

e Hepatoma
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Cardiac Presentations ¥

e Arrhythmia %%

e Congestive Cardiac Failure

e Cardiomyopathy

Endocrine Presentations ?

e Amennorhoea

o Diabetes Mellitus type 1&2
e Decrease in libido

e Infertility ®®

e Impotence

Skin Presentations ?

e Pigmentation

e Porphyria cutanea tarda %% (28

Infectious Presentations

A theoretical increased incidence of Yersina infections (patients with HH should not eat raw oysters).(zg’

Other Presentations

e Abdominal pain

e Thyroid & Parathyroid abnormalities #3632

e Amyotrophic lateral sclerosis“There is a reported association in patients with H63D/H63Db®?
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Investigations

1. The EASL Guidelines 2011, suggest that ferritin levels should be checked as a first step in the diagnosis
of HH. If elevated greater than 300Ng/MI for men and post-menopausal women,
and greater than 200Ng/Ml for pre-menopausal women, then proceed to measurement of Transferrin
saturation.® (GRADE 1B) Fasting levels of transferrin saturation and ferritin are recommended at
present.®

Taken together, elevated transferrin saturation and Ferritin have a strong positive predictive value, and
their absence give an even stronger negative predictive value of HFE Haemochromatosis. ¥ (GRADE
1B)

Normal serum Ferritin is a sufficient screen to exclude current iron overload but does not exclude a
diagnosis of HH in patients who have not had the genetic test.

Moderate iron overload is defined as greater or equal to 500ng/ml and severe overload as greater than
or equal to 750ng/m|.@C133)
See Appendix 1 and 2 for other causes of raised ferritin.

Transferrin Saturation levels more than 45% are strongly suggestive of hereditary haemochromatosis
but do not necessarily indicate a need for treatment unless the ferritin threshold is exceeded. If there
has been recent blood loss for any reason, this result may be normal.

2. If iron studies are positive then genetic testing should be performed for C282Y and H63D mutations,
following appropriate counselling and discussion re the implication of the result of the genetic test;®¥

HH is diagnosed in terms of phenotype (iron overload) not genotype therefore the diagnosis is not made
by identification of mutated genes alone. Patients with abnormal iron studies and no mutation in the
HFE gene may also have HH or other iron overload conditions and should be referred for further
investigations. If a patient is found to be homozygous but has normal iron studies, pathological or
physiological blood loss should be considered. Having ruled out blood loss, iron studies should be
repeated every year. ¥ (GRADE 20)

3. Having made the diagnosis a general work-up is undertaken as follows:- "

e Urea and Electrolytes

e Liver Function Tests

e Blood Sugar, Urinalysis, HbAlc (in most cases is sufficient to diagnose DM),
Oral Glucose Tolerance Test, where HbAlc is not suitable, e.g. hemolytic anemia, chronic malaria,
major blood loss, or blood transfusions, all symptomatic children and young people, symptoms
suggesting Type 1 diabetes (any age), short duration of diabetes symptoms, patients at high risk of
diabetes who are acutely ill, taking medication that may cause rapid glucose rise e.g.
corticosteroids, antipsychotics, acute pancreatic damage/pancreatic surgery.(45)46)

e Lipid profile

e ECG, Chest X-ray and X-ray of affected joints, and other biochemical tests may also be considered,
depending on the clinical presentation, prior to referral.

*(GRADE 2C based on 2a reference).
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Referral

Patients should be referred for further assessment to ascertain organ damage and to access hospital based
phlebotomy services if necessary. Liver biopsy is no longer necessary to diagnose HH. It is used to assess
cirrhosis/ fibrosis. It is also used to clarify a situation where there are other co factors involved, e.g. alcohol,
hepatitis.*

Liver biopsy is recommended for those who are likely to have significant liver damage i.e. those who have
one or more of the following; ?2213148)(49)

e Abnormal transaminases
e Ferritin>1000
e Alcohol abuse

Where cirrhosis is present, the patient needs to be monitored for the development of hepatocellular cancer
by liver ultrasound and estimation of serum alpha feta protein levels 6—month|y.(z)(35) If cirrhosis is not
present, this is not necessary.

MRI is presently being investigated as a way of assessing hepatic iron concentration, but is not at present
widely available, and few patients with HH have been studied yet.(za)

Management

Dietary advice

A strict iron deficient diet is not recommended, but iron rich or iron fortified processed foods (iron
supplemented cereals and bread), should be avoided or eaten in moderation. Iron and Vitamin C
supplements should be avoided - See Appendix 5 for a list of Iron rich foods. Tea drinking in large amounts
is beneficial and should accompany meals.®® Alcohol should only be drunk in moderation (max 14 units/
week for women, 21 units / week for men) or avoided altogether, according to the severity of the clinical
picture.®

Venesection

Venesection is commenced when there is evidence of iron overload rather than waiting for symptoms -
400-500 ml. of blood is removed on each occasion. #? (GRADE 1C) When serum Ferritin is greater than
normal, venesection is performed twice weekly to twice monthly (depending on the patients health status),
until Ferritin is between 25-50ng/ml. Published guidance and expert practice varies as to the ideal
maintenance level of serum ferritin. Traditionally, expert guidance advised maintenance ferritin levels of
25— 50 ng/ml but in more recent years maintenance levels ranging from 20 — 100 ng / ml are considered
acceptable.

When normal levels are reached venesection is tailored to the individual’s requirements. In most cases
serum Ferritin levels of 50-100 ng/ml can be maintained by about four venesections per year.(s’ The
frequency of venesection and corresponding maintenance ferritin levels must also consider individual
patients circumstances.

Venesection in the GP surgery

Venesection can be performed in the GP surgery (please see Appendix 3 for the protocol) but the following
need to be taken into consideration in the provision of this service:

e Itrequires at least thirty minutes to undertake a venesection. This does not include supervised

resting time afterwards. Thus, time and room space, may need to be allocated on a weekly basis (at
least in the initial stages) for a year or more.
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e Blood bags and associated collecting sets are the main equipment required. In some instances
these combined sets are available from the HSE through local hospitals. Some sets are fitted with a
sampling portal, enabling Ferritin levels to be taken without the need for additional needle access.

e Supply arrangements of blood bags and associated collecting sets differ around the country
therefore enquiries will be required at local HSE level.

e The blood bag should be placed in a yellow hazard bag and placed in a placenta bucket (also
supplied by HSE). These are collected by Initial Medical Services at:

Hazel House, Millennium Park, Naas, Co Kildare.
Tel: 059 913 4811. Fax 059913 4812.
Email: info@initialmedical.ie

This is a nationwide service. Certificates of collection and disposal will be issued to the GP Practice.

e The amount of blood removed must be recorded accurately at each visit (Appendix 4).
The Irish HH Association provides record cards for patients which they should present at each visit.

e Maintenance venesection is tailored for the individual patient on an ongoing basis by 6-monthly
monitoring of Ferritin levels aiming for a level of less than 50 ng/m|.@?33

e Liver Function Test’s and Blood Sugar should be performed on a regular basis.

e A DEXA scan needs to be performed and repeated at regular intervals as determined by the
findings of the DEXA scan and the future risk of Osteoporosis as HH is a known risk factor for
Osteoporosis.

e There is no STC Coding for venesection for GMS patients with HH, thus venesection is not covered
under the GMS contract. (The IMO intends to raise this issue in the context of the review of the
GMS contract). Laya Healthcare, VHI and Hibernian Health Insurers, will pay the GP for venesection,
provided the patient meets their policy criteria.

Blood Donation

The present policy of the Irish Blood Transfusion Service (IBTS):-

(1) Any person picked up by family screening, or other health check, and who fulfil IBTS criteria, can donate
blood, provided venesection is not required and the person does not have any complication of HH, other
than joint complications.

(2) If a person becomes diagnosed with HH, and is already a donor, and had donated within the last two
years, (termed a regular donor), they may continue to be a blood donor, provided venesection is required
no more than four times a year, and the person does not have complications from HH, other than joint
complications.

(3). The IBTS is running a clinic in Stillorgan Co. Dublin, specifically for patients with HH, who are attending
hospital for venesections. This service is currently at capacity.

There are plans for future countrywide expansion of this programme which are available at
http://www.giveblood.ie
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Screening

Case Finding
At present case finding as opposed to population screening is recommended. ?22)(332)39)40)41)(42)
Patients with the following conditions are at increased risk and should be screened *;

e Chronic parenchymal liver disease (GRADE 1C)
e Hepatocellular cancer (GRADE 2C)
) . . . .\ (2A)(32A)(45)(46)
e Diabetes Mellitus, Type 1 (Type 2 is no longer included for screening) (GRADE 2C)
e Well defined chondrocalcinosis *** (GRADE 2C)
e Porphryria Cutanea Tarda (GRADE 1B)
(* Levels of Evidence based on 2a reference).

Carriers

A small percentage of carriers have iron overload, and go on to develop organ damage.(“"“) Therefore they
should be monitored for symptoms on an ongoing basis. A study of male heterozygotes for C282Y amongst
the Finnish population showed that their risk of Myocardial Infarction was double that of their non carrying
controls.”® In another study hetreozygosity for HH was associated with cardiovascular death in
postmenopausal women especially if they already had classic risk factors. (“44)

Screening of relatives

The patient should be advised that their first degree relatives should be screened i.e. parents and siblings.
Consideration should also be given to screening aunts, uncles and cousins.

EASL recommends that children are not screened until they are of an age where they can understand the
implications of the test, take responsibility for the result and can give informed consent.

In these circumstances, consideration should be given to screening the patient’s partner. (2)(2a) (GRADE 1B)

If the patient’s partner is found to have no mutations of the HFE genes, then the children will not absolutely
require screening.

At present there are no guidelines, as to the minimum age for diagnosis and treatment, to prevent
complications.

Screening should include fasting iron studies and genotyping. #1233

Possible consequences of genetic testing in relation to life insurance should be explained. @@

Insurance

Under the Disability Act of 2005, the processing of genetic data from applicants for a variety of Life
Insurances is prohibited. Therefore application or other forms which ask health related questions of an
individual or his/ her doctor should not include any question concerning genetic tests. It should be made
clear on any relevant form, that neither the applicant nor their doctor should disclose the result of a
genetic test.

An Insurer may not require an applicant to undergo a genetic test. Should a genetic test result come into
the possession of an Insurer, it must be ignored and not taken into account in any way.

See Also: The Society of Actuaries in Ireland Briefing Statement on Insurance Provisions in the Disability Bill
2004 (http://www.actuaries.ie).
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Conclusion

HH is an inherited iron overload condition. It is the commonest genetic disease amongst Caucasians,
especially those of Celtic origin and is particularly frequent in Ireland. Patients are predominantly men
aged between 40 and 65. Early detection and treatment prevents organ damage and allows a normal life
expectancy. HH is particularly amenable to diagnosis, treatment and ongoing follow-up in the Primary Care
setting. Treatment is by venesection, which is feasible, if time consuming, in General Practice.
Unfortunately venesection is not covered under the GMS contract.
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Appendix 1: Differential Diagnosis of Haemochromatosis

Acquired iron overload:

e Fatty liver

e |ron loading anaemiass

e Thallassaemia major

e Sideroblastic anaemia

e Chronic haemolytic anaemia’s

e Transfusional and parenteral iron overload
e Dietary iron overload

e Chronic liver disease

e Hepatitis C

e Alcoholic cirrhosis

e Non alcoholic steatohepatitis

e Porphyria Cutanea Tarda

e Dysmetabolic iron overload syndromes
e Post porta caval shunting

Miscellaneous conditions:

e Iron overload in sub Sahara Africa

e Neonatal iron overload — a congenital alloimmune hepatitis
e Aceruloplasminaemia

e Congenital Atransferrinaemia
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Appendix 2: The causes and spectrum of hyperferritinaemia *”

Table 1. Causes and spectrum of hyperferritinemia.

Table 2. Mechanisms of hyperferritinemia in various disor-

Serum ferritin 300-1,000 pg/L.

Metabolic syndrome /NAFLD.
Daily alcohol consumption.
Systemic inflammation.
Early hemochromatosis.
Malignancy.

Unknown.

Serum ferritin 1,000-5,000 pg/L.

Hemochromatosis.
Aceruloplasminemia.
Ferroportin mutations.
Hereditary-hyperferritinemia cataract
syndrome (HHCS).
Alcoholic liver disease.
Viral hepatitis.
Secondary iron overload.
° Transfusion related.
° Ineffective erythropoiesis.

Serum ferritin > 10,000 pg/L.
Still’s disease.

Histiocytosis.
Fulminant hepatic failure.

Increased ferritin synthesis:

*  HFE and other types of hemochromatosis.
Anemias (heritable and acquired) associated
with ineffective erythropoiesis.
Aceruloplasminemia.

Iron overload secondary to blood
transfusion or parenteral iron
administration.

Increased ferritin release from injured cells:

*  Hepatic steatosis and steatohepatitis
(alcoholic and nonalcoholic).

Chronic viral hepatitis.

Massive liver necrosis (ie. due to sepsis, acute
hepatitis or toxic injury).

Autoimmune and rheumatologic disorders.
Acute and chronic infections.

Splenic infarction.

Increased apoferritin (or L ferritin) synthesis

or secretion:

* Chronic ethanol ingestion.
Malignancy (malignant histiocytosis, carcinomas of
lung, breast, ovary, kidney; lymphoma, liposarcoma).
Gaucher disease.
Reactive histiocytosis.
Hereditary hyperferritinemia-cataract
syndrome (HHCS).

In the majority of cases, Hyperferritinaemia does not represent true iron overload.
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Appendix 3: Protocol for Venesection

Venesection should be tailored to the individuals requirements**. Patients should be instructed to rest
immediately before the Venesection for 15 minutes, and drink 500 ml of fluid.

Full blood count and Ferritin are taken during alternate Venesections, until approaching target values, then
take on each occasion. Venesection should take place weekly until the Ferritin is less than 250 ng/ml, and
then monthly until Ferritin has reduced to less than 50 ng/ml. As the target figure is approached, Ferritin
needs to be repeated more frequently to prevent development of iron deficiency anaemia. Levels less than

25 ng/ml indicate iron deficiency and require a temporary hold on venesection. Transferrin Saturation
usually remains elevated until iron stores are depleted.

** Special precautions may need to be taken for patients on Beta-blockers, as they may be susceptible to
syncope.

Protocol

1. Lie Patient semi prone or prone, with arm extended and resting comfortably.

2. Wash hands.

3. Record resting Blood Pressure and pulse.

4. Locate vein and apply tourniquet above site.

5. Glove up, clean site skin with Alcohol Swab, introduce Collecting Set needle, secure with Tape, hang
blood-bag below bedside for good flow.

6. Draw required amount, (usually 450 to 500 ml). Remove tourniquet.

7. Take Serum Ferritin and Transferrin Saturation if indicated.
Take via the separate portal on the Venesection Bag, if available.

8. Apply gauze to site, tape in position, and remove needle. Press until bleeding stops.
9. Clip blood-bag tube firmly. Cut off needle (if attached) and dispose in Sharps Bin.
10. Place blood- bag into Placenta Bin and dispose.

11. Check Blood pressure and pulse.

12. After treatment the patient should stand up slowly and sit in a chair for 15 minutes, keeping pressure
on the arm where the needle was sited . Offer a glass of water, to offset the hypovolemia.

13. Fill in patient record card, with quantity drawn, etc.

14. Instruct patient to monitor the dressing for bleeding or swelling, and not to lift heavy objects for 24
hours.

15. Advise the patient is to avoid strenuous exercise for 24 hours.
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Appendix 4: Continuation Sheet for Patients with HH

NAME: DOB:
ADDRESS:
FAMILY: Parents: Partner:
Siblings: Children:
GENETIC PROFILE: Year of diagnosis: Venesection:
C2 H50H Cigs
Current symptoms Fatigue
Skin
Arthralgia

Diabetes Mellitus
CVS disease

Liver Disease
Sexual dysfunction:
BP

Pulse

Results date

Haemoglobin

Haematocrit

Transferrin
saturation

Ferritin

Blood Sugar

LFT’s

Lipid Profile

Liver Biopsy

ECG

X-ray
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Appendix 5: Iron Rich Foods®
Offal Liver, Kidney, Heart.
Meat Black Pudding, Liver sausages, Liver Pate,100% Beef Burgers.
Red Meats Beef, Corned Beef, Lamb, Pork, Mutton.

Fish Sardines, Salmon, Tuna, Crab, Pilchards.

Lesser sources of iron include:
Eggs
Wholemeal bread especially fortified wholemeal bread
Fortified wholegrain breakfast cereal: eg. Branflakes, All-Bran.
Dark green leafy vegetables e.g. Cabbage, Brussels Sprouts, Spinach, Kale, Broccoli.
Wholegrain rice/pasta
Pulses: Peas, Beans, Lentils.
Dried Fruit,
Bovril
Cocoa

Vegetarian Marmite

The absorption of iron from these foods is increased by including a Vitamin C source in the same meal.
Rich Vitamin C sources are as follows:-
e  Fortified Fruit Juices
e  Orange, Grapefruit, Lemon
e Tomatoes
e Vegetables such as Green Peppers

e Salads

As can be seen from the above, advising an Iron Deficient Diet would be almost impossible and indeed
unwise.
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Appendix 6: Glossary of Terms and Abbreviations

HH Hereditary Haemochromatosis

EASL European Association for the study of the Liver
AASDL American Association for the study of Liver diseases
IBTS Irish Blood Transfusion Service

HSE Health Service Executive
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