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                                            History of Presenting Illness:   
- Severe Fatigue  
- Impotence or amenorrhoea 
- Arthralgia 
- Skin hyperpigmentation 
- Diabetes symptoms 
- Weight loss 
- Stigma of Liver Disease 
- Cirrhosis (in 13%) 
- Palpitations  
- Heart Failure 

 
Physical Findings:     

- Hepatomegaly + Jaundice 
- RUQ tenderness 
- Skin hyperpigmentation 
- Cardiomegaly + arrhythmia 
- Arthritis 

INVESTIGATIONS      

  Transferrin Saturation 
  Ferritin level 
   Total Iron Binding Capacity will be LOW, as there is less free Transferrin    

Genetics: C282Y and H63D mutation: 
      FBC  
      24hr urinary porphyrins 
      Hemoglobin electrophoresis 
   ECG: looking for immediate danger  
   LFT: low titre “transaminitis” in 75% 
   BSL: hyperglycaemia 
   TSH: low 
   Gonadotropins: low 
   Liver Biopsy  
  X-ray of the painful joints 

Alpha-Fetoprotein if HCC is likely 

 
 
 
 
 

Isolated  LFT abnormality in an 
OTHERWISE HEALTHY PATIENT 

A Bronzed Diabetic 

OR 

Commonest Presenting Complaints  
…but roughly 75% of people with HH are asymptomatic  
 

Early Stage 

Late Stage 

End Stage 

 And possibly also HEPATOCELLULAR CARCINOMA  
risk of which is increased 200-fold by iron-overload cirrhosis 

…JAUNDICE, OEDEMA, COAGULOPATHY etc… 

“Sick Sinus Syndrome”:  weird SA node dysfunction: 
either Brady-to-Tachy cycling, back and forth; OR 
can present with sinus brady, or sinus tachy, or sinus 
asystole (!!- pumping purely with P waves!! And the patient 

complains of feeling “a little faint”… ) …RARE! And a marker of 
end-stage iron overload states; as iron-overloaded people tend 

to die from cardiac causes, this HERALDS THEIR DOOM 

Conduction Abnormalities 
Dilated Cardiomyopathy  
Arrhythmias esp. AF 

So, weird ECGs,  
new regurg murmurs, 
an enlarged heart 
silhouette and maybe 
Atrial Fibrillation 

MCP, PIP,  Knees, Feet, Wrists, Back, Neck… 
 
IRON STUDIES IN HAEMOCHROMATOSIS: 
Transferrin saturation is the best diagnostic and screening test; 

Threshold = fasting transferrin saturation of 45-50%. 

Serum ferritin is not as good; will be elevated- but it also becomes 
elevated in infection, inflammation, and in liver disease 

Ends-stage liver disease is diagnosed through biopsy 

SCREENING THE FAMILY: 

The excess iron deposition damages the hypothalamus 
and pituitary; hence the endocrine abnormalities. 
Hypogonadism is more common in men than in women. 

Biopsy is usually not required for diagnosis, UNLESS 
YOU SUSPECT CIRRHOSIS: i.e if the patient drinks a lot 
and has a ferritin of over 1000. So its more of a “prognostic” test 

DIAGNOSTIC: 
First you must prove 
they have hereditary 

hemochromatosis   

    Then, you must 
ASSESS 

      END-ORGAN 
DAMAGE 

 

Once you have established that they have iron overload and have 
excluded other causes, you can prove that they have the  characteristic 
genetic abnormality with these tests. Genetics have superseded biopsy. 
 

Looks a lot like osteoarthritis: joint space narrowing, 

osteophytes, subchondral cysts, chondrocalcinosis…  

 

EXCLUSION 
Of other causes of  

iron overload:   

DIFFERENTIALS: 

- Sideroblastic anemia 
- Porphyria cutanea tarda 
- Transfusional iron overload 
- Beta-Thalassemia 
- X-linked iron loading anemia 

- Pyridoxine-responsive anemia 
- Pyruvate kinase deficiency 
- Hereditary atransferrinemia 
- Neonatal hemochromatosis 
- Chronic hemodialysis 
- Medicinal iron overload 

 Skin pigmentation occurs late in the 
disease, when total iron body content is  
over 20 grams (ie, >5-times normal).  

On 2 separate occasions! 

All first-degree relatives of subjects known 

to have hemochromatosis should be genetically screened + 

should have iron studies and liver function tests done  For the HFE mutations:C282Y and H63D genes 

 

 MANAGEMENT: phlebotomy; 1 unit twice weekly, then 1 unit of blood every 2-3 months 

      CONTINUE until TS < 50% and the Hb does NOT recover after phlebotomy (iron stores depleted) 

 DESFERAL: Deferoxamine mesylate: chelates free iron and promotes its excretion; � loss of up to 10 to 50 mg of iron per day  

1 unit of blood contains about 250mg of elemental iron! 

With treatment: 
Diabetes will improve 
Heart will improve 
Arthritis, cirrhosis and 
hypogonadism will never 

improve. 
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Complications of Iron Overload  
 

The Genetics: 2 common point mutations are responsible… 

 

 

 

 

 

 
This results in Hemochromatosis phenotype:  

 
Pathophysiological Mechanisms of Hereditary Haemochromatosis   
 
 
 
 
 
 
 
 
Iron Absorption Mechanism 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Position 63: H63D mutation 
Histidine to aspartic acid substitution 
Significance is unknown 

Position 282: C282Y mutation 

= the main culprit in 85% to 100%  
cysteine to tyrosine substitution 

of CRITICAL SIGNIFICANCE 

CHROMOSOME 6 
Right next to the HLA 
genes sits HFE: a 
transmembrane protein 
which is a member of 

the MHC class I proteins 

AUTOSOMAL RECESSIVE 
Need to be homozygous; one copy 
of the faulty gene will only result in a 
sub-clinical iron excess, never in the 
dangerous ranges.    
Homozygotes have the 
hemochromatosis phenotype. 
These are the genes you test for. 
About 10% of the Caucasian population 

are heterozygote carriers of HFE C282Y 

   Duodenal Enterocyte 

Duodenal 
Ferrireductase 

Iron is stored in 
enterocytes as  
FERRITIN…  
Seeing as free iron is 
HORRIBLY TOXIC 

Dietary iron: Fe 3+ (ferric) 

Unable to negotiate lipid biulayer 

 
Divalent 
Metal 
Transporter-1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fe 2+ ferrous 
Exported to the 
bloodstream 

PORTAL VEIN 

 
IREG-2 
Ferro-
portin 

Iron is converted back to Fe 
3+ by hephaestin, becomes 
bound to transferrin and sets 
sail down the bloodstream 

 

The above mutations produce a defective copy 
of the HFE gene, which never reaches the 
membrane. By disruption of feedback control 
(see below) this causes a  

dysregulation of iron absorption 
 Which leads to an increased number of DMT-1 and 

IREG-1 transporters and thus MASSIVELY 

INCREASED IRON ABSORPTION 

Daily absorption from 
the gut = 0.5 to 2.0 mg 
(seeing as about 20-25mg is 
required daily to make new 
hemoglobin, most of the iron you 
use has been recycled by the 

reticuloendothelial macrophages)  

UPTAKE OF IRON BY THE LIVER occurs by several 

mechanisms, not all of which are fully understood. It seems that 
receptors other than the ubiquitous TransFerrin Receptor-1 and –2 are 
involved. The HFE gene binds to these receptors in a complex. (?) 
EITHER WAY: 

SOMEHOW THE LIVER BECOMES SUPER-
SATURATED WITH IRON (up to 100-fold) 

THE ENTEROCYTE MONITORS THE CIRCULATING IRON 
via the (HFE Plus beta-2-microglobulin Plus Transferrin receptor) complex. 

NORMALLY an increase in serum transferrin would increase the 
activity of this complex; and the complex would then reduce the 
rate of absorption of iron from the gut lumen. 
HOWEVER: in haemochromatosis, the complex is 
dysfunctional and doesn’t detect diddlysquat. This makes the 
enterocyte think that an IRON DEFICIENCY STATE is taking 
place;  and so the stupid enterocyte CONTINUES TO 
ABSORB AND TRANSPORT  ABSURD AMOUNTS OF IRON 
 

HFE + 
β2-M + 
TFR 

Most complications stem from the fact that 
iron is a potent generator of free radicals  

HEART ENDOCRINE JOINTS LIVER SKIN 

Total quantity of iron is 
less important than 
free “unbound” iron- 
that’s the stuff that 
gets deposited in the 
myocytes and impairs 
their contractility. 
Worst ever is when 
iron gets deposited in 
the His-Purkinje 
system, and thus 
causes various weird 

ARRHYTHMIAS 

For some obscure 
reason the 
pancreas and the 
pituitary pick up a 
lot of iron from the 
bloodstream, and 
become damaged 
analogously to the 
liver parenchyma.  
Hence,  
DIABETES, 
HYPOGONADISM 
HYPOTHYROIDISM 

Large joints affected most 
commonly; HIPS, KNEES 
� may progress to 
chondrocalcinosis. 
Theory has it that this 
damage results directly 
from the deposition of iron 
in the synovial cells, 
inflicting upon them the 
wrath of dangerous free 
radicals, and hence causing 
their death..  

Joint damage ensues. 
 

Cutaneous iron deposition 
damages the skin and 
enhances melanin production 
by melanocytes; these people 
will also tan more easily. 
Interestingly, people who 
don’t tan very well will find 
that their skin does not 
change very much with 
hemochromatosis. 
Otherwise, expect a 
DARK BRONZE +/-

GREYISH PIGMENTATION 

FIRST: the liver gets angry 
Iron-loaded cells begin to lyse and leak,  
and this activates the STELLATE cells of 
the liver, which are akin to fibroblasts. 

THUS: FIBROSIS ensues 
This produces an obstruction to blood flow 
and therefore  mild HEPATOMEGALY 

Then: CIRRHOSIS begins, a 

continuum of more severe and widespread 
fibrosis… Ultimately, 

HEPATOCELLULAR CARCINOMA 
is the outcome  because increased cell 
turnover constant exposure to iron-
generated free radicals damages DNA.  


