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Western Regional Hemochromatosis Patient Conference, 
RENO, Nevada;  April 4, 2009.  Saint Mary’s Hospital. 
Hear leading experts talk about one of the nation’s larg-
est screening studies Hemochromatosis—Iron Overload 
Study (HEIRS), excess iron in the lungs and joints. Learn 
about advances in therapeutic and imaging techniques 
and access to care. Attendees will have an opportunity to 
meet the experts and have ample time to ask questions. 

Conference organizers Mardi Brick, Chris Kieffer, Rick 
Kaufmann, and Gerry Koenig will host a pre-conference 
reception “Meet & Greet” where light snacks and bever-
ages will be offered to registered guests. 

Register online 
                       www.ironconference.com
or by contacting Iron Disorders Institute toll free: 888-
565-4766. Registration is $50.00 up to March 20 and 
$75.00 after the 20th. For an accompanying family 
member such as spouse, brother, sister, daughter or son  
registration is $50.00 regardless. A limited number of 
scholarships are available.

DETAILS: www.ironconference.com

Ralph G. DePalma, MD, FACS, 
Director of Transplant Services, Depart-
ment of Veterans Affairs, Professor of 
Surgery, Uniformed Services UHS, 
Washington, DC
Joanne M. Jordan, MD, MPH, 
Associate Professor, Medicine and Or-
thopaedics, University of North Carolina 
School of Medicine, 
Chapel Hill, North Carolina
Gordon D. McLaren, MD, 
Professor, Department of Medicine, 
University of California, Irvine, CA; VA 
Medical Hospital, Irvine, CA
Lewis J. Wesselius, MD, Chief, 
Pulmonary and Critical Care Medicine, 
Mayo Clinic, Scottsdale, Arizona

JOIN 
US!

RENO 
APRIL 4, 
2009 

Where: St. Mary’s Hospital – 235 West 6th Street, Reno
Hotel accomodations: Several hotels are within walking 
distance of St. Mary’s; these include: The Silver Legacy, 
Circus-Circus and others offering excellent rates for early 
reservations.   

Enjoy the holidays and special anniver-
saries with the “Triple-Chocolate
Bundt Cake” and a special chocolate 
cake recipe for hemochromatosis 
diabetics....page 10  

IDI’s Newsletter dedicated to information about disease prevention caused by Iron-Out-of-Balance™
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PRINCELL

Dear Reader,

As we round out this final quarter, we reflect on our 
accomplishments for 2008. The amount of work we 
get done always amazes me, but does not surprise 
me, because of the many dedicated volunteers and staff IDI is 
blessed to have. 

In 2008, we published our newsletter nanograms highlighting 
our Midwestern Regional Hemochromatosis Patient Confer-
ence in Columbus, Ohio and promoting our 2009 conference 
in Reno. Although IDI offers two websites and a toll free Infor-
mation Line, patients rate conference experiences very high.  
Regional hemochromatosis conferences are intended to in-
crease patient access to opportunities to meet face-to-face 
with leading experts and other patients. IDI will rotate loca-
tions  and aim for April or October for these events as long as  
funding is available.  

Other accomplishments in 2008 included wrapping up and 
submitting our Minority Health Statewide Plan to the Office of 
Minority Health & Human Services, Region IV. We wrote sec-
ond editions of three books: The Hemochromatosis Cookbook, 
Guide to Anemia and Guide to Hemochromatosis. We reached 
out to more than 20,000 healthcare providers with educational 
literature; we responded to an average of 500 requests for in-
formation each month. We also met with key policy makers in 
Washington, DC; and will launch our CALL to ACTION early 
next year. 

Chris Kieffer, one of the founding directors of IDI,  joined our 
team to direct IDI’s Hemochromatosis Education-Outreach 
Program. Chris infused her high energy into the team, inspir-
ing us to surpass expectations, reaching more than 150 po-
tential education partner opportunities. Chris also oversees IDI 
volunteer national network. Dee Dawkins, Chair, IDI Minority 
Health Advisory Council has agreed to help IDI implement its 
Iron Overload Awareness Program, which is due to kick-off 
late January 2009. Isabell Bedell, MPH has agreed to monitor 
the Iron Forum, a project that has been long in the  making. 
The forum is a complement to IDI’s Excess Iron Discussion 
List. Where the List is tailored for patient- to-patient support, 
The forum will offer opportunities for patients and healthcare 
providers to ask targeted questions answered by a healthcare 
professional. Questions and Answers will be archived; the Fo-
rum also offers a Search feature. 

We are confident and excited about 2009. As the historic presi-
dential election sets the bar for change in America, we must 
stay alert for opportunities, make every effort to help where we 
can and make sure our perspectives are known. Our efforts to 
promote of iron related health issues, emerging technology, 
best practice guidelines, offer support, education and outreach 
are high priorities for IDI. We will continue to highlight our mile-
stones for you in future issues of nanograms. 

Meanwhile, keep reading, get involved and share the new year 
with us to carry out our mission: …that every person with an 
iron disorder receive early, accurate diagnosis, appropriate 
treatment and are equipped to live healthy lives. 

Take care, 
Cheryl Garrison, 
Executive Director
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Cherished & Remembered, Forever... OUR MISSION

“ Iron Disorders Institute exists so that 
people with iron disorders receive early, 
accurate diagnosis, appropriate treat-
ment and are equipped to live in good 
health.” 

IDI Blood Center Focus: UTAH 

If you would like for us to honor the memory of someone who is suffering or who has lost the battle with 
a deadly iron disorder, or you would like to make a prayer list request, call us toll free 888-565-4766 or 
email Peggy Clark: pclark@irondisorders.org.  

Is there a blood center in your area that does not take hemochromatosis blood?  Encourage them to call IDI to learn 
how they can increase their blood supply with an endless resource of donors. 

—Contributors Chris Kieffer; Stephanie Clary 

Mountain Star Blood Services, Ogden & Provo, Utah

Mountain Star Blood Services (MSBS), part of the Mountain 
Star Health System, obtained its FDA variance to accept he-
mochromatosis (HHC) donors in 2001. As part of the exemp-
tion, MSBS does not charge hemochromatosis donors, who 
may donate more frequently than others so long as they have 
a physician’s order. 

What began with just a few HHC patients the program has 
grown to 225 patients in 2007 and hundreds of extra units of 
blood. As IDI continues to promote the program and patients 
help get the word out,  MSBS anticipates growth in their HHC 
donor program projecting 270 patients for 2008. 

According to Judy Francis, MSBS special collections coordi-
nator, “Although hemochromatosis patients are appreciative of 
the fact that they do not pay for phlebotomies, they more often 
tell us that they like helping someone else and that they are 
glad their blood is not thrown away.” 

Ms. Francis continues, “We have one hemochromatosis donor 
who credits us with saving his life. He is feeling wonderful and 
let’s us know that when he comes in for his phlebotomy. He 
tells us how grateful he is. The program is a win all the way 
around. We appreciate what Iron Disorders Institute is working 
toward. IDI directs patients to us and provides us with access 
to very helpful educational materials, especially the Physician 
Hemochromatosis Reference Charts, which provides a very 
helpful sample order for doctors.”  
Hemochromatosis patients who live in UTAH can visit two loca-
tions to have their blood drawn:
     Mountain Star Blood Services (MSBS) main site at 5475     
     South 500 East, Ogden Regional Medical Center, Ogden   
        and 152 West 1230 North, Provo, Utah 84604 
For an appointment: Telephone: 801-479-2111 
ASK For: Special Collections Coordinator

Common misconceptions, myths and a bit of history about 
HHC blood: 

Prior to the FDA variance, which Iron Disorders Institute (IDI) helped 
to bring about, hemochromatosis patients experienced a range of 
emotions as they saw their blood labelled “hazardous waste” and 
tossed. In fact, hemochromatosis blood is actually preferred stock. 
Because HHC patients can donate more frequently, their blood con-
tains more young blood cells—a good thing for transfusion recipi-
ents. In a 2008 issue of New England Journal of Medicine,  post 
surgery transfusion patients receiving newer blood had fewer post 
operative problems. Also, blood centers that promote IDI’s pre-treat-
ment 12.5g/dL hemoglobin realize more useable units. Patients of-
ten do not know that blood taken from a donor whose hemoglobin is 
below 12.5g/dL must be destroyed. The IDI guideline for phleboto-
my (with some exceptions) is compatible with the National Institutes 
of Health Hemochromatosis Protocol guidelines. The pre-treatment 
12.5g/dL hemoglobin can protect the patient from being overbled, a 
serious issue with HHC patients AND, the blood can be used pro-
vided it meets other eligibilty criteria. 

A common belief is that HHC blood contains more iron than other 
donor blood. This is a myth; the excess iron in a hemochromatosis 
patient is not in the blood but in containment in ferritin. With each 
unit of blood the donor gives up ~250 milligrams of iron regardless 
if he or she has hemochromatosis or not. In rare cases the hemo-
chromatosis blood will be thick and difficult to extract, but this is 
generally due to other factors such as lack of hydration, smoking or 
a condition called polycythemia, which if often miscategorized as an 
iron storage disease. The therapy for both diseases is phlebotomy, 
but HHC is a metabolic disorder where polycythemia is a condition 
of abnormal blood production, where the bone marrow makes ex-
cessive amounts of red blood cells (myeloprolific.) 

 

Prayers for Lucia, an IDI volunteer 
and in memory of her nephew 
Curran
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Minority Health Outreach and Education

Amber Jones and Anthony XXXX offer informa-
tional literature and ask questions about iron. 

Gwen Jones, a healthcare professional volun-
teers her time to help raise awareness among 
doctors and nurses about iron. 

Lee Woods is the force 
behind the success-
ful organization of IDI 
Minority Health related 
activities. She often is 
the face you will see in 
SC outreach activities  
such as  Community 
the Greenville Hospi-
tal System sponsored 
“Take a Friend to the 
Doctor”. 

Lee Woods and Peggy Clark, assess the set up for a local Well-
ness Day activity in Greenville, SC.  

Pictured here left to right are Anthony XXXX, Lee 
Woods, Amber Jones and Peggy Clark. More than 200 
Spinx Oil Company employees attended the Wellness 
Day activity where they answered survey questions 
and picked up literature about iron.  

Minorities 
are 7 times 
more at risk 
for too much 

iron and 
premature 

death; 
African 

American 
Women 

are in the 
highest risk 
group for 

iron 
deficiency!

Council Chair Dee Dawkins      Philanthropist Fred Gibbs

“We must reach the minority community with our vital 
message about iron: too much or too little iron can claim 
a life prematurely. We must also be prepared to get in the
trenches and find those at risk--one at a time, if necessary.”  
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Miracle Babies: stories of women with Hemochromatosis 
— Children born to women with hemochromatosis in spite of the many obstacles (lack of complete diagnosis, debilitat-
ing symptoms, miscarriages, and misunderstandings).. 

Minority Health Outreach and Education

Even when Jennifer’s sister was diagnosed with hemochromatosis, no physician suggested 
that the siblings be tested. Jennifer was not menstruating and had arthritis, but otherwise felt 
all right. Her sister’s health status seemed unrelated to her own. “Being diagnosed with a 
disease when you are not feeling ‘sick’ is a weird thing. It’s very easy to just deny it. Yes, I had 
arthritis and no periods, but I was feeling okay most of the time. I was definitely not prepared 
for having a ‘disease,’ especially one that required any kind of treatment!” exclaims Jenni-
fer. She recalls that their father had died at age fifty-eight due to heart and liver failure. After 
a while, her mother would finally put it all together. Of the five siblings, Joyce and Jennifer 
were the only ones with full-blown hemochromatosis.  Joyce’s ferritin was 2,900. Jennifer’s 
was over 4,900; her saturation percentage was 98 percent.  After phlebotomies and hormone 
replacement therapy, Jennifer finally was able to conceive. 

“Somehow, my life was given back to me in full, and there’s not a day that goes by that I am 
not eternally grateful,” recalls Jennifer. “Adam has given me more joy than I could have ever 
imagined. He is now grown and is as healthy as a horse! He surfs, plays golf, tennis, hockey, 
skateboards, snowboards, fences, and a bunch of other things. My son has also given me 
the role of a lifetime—being a mother. And lucky me, I had the best model to learn from—our 
Mom.  Thank you, Mother. Adam and I think of you every day, and we spend our lives living in 
ways that would make you proud.”

The doctors told me I wouldn’t get pregnant because of endometriosis. Symptoms of irritabil-
ity, joint pain and irregular heartbeat never prompted suspicion of hemochromatosis. I was on 
birth control pills, which were supposed to control the endometriosis, but my husband and I 
decided to try for a child one last time. Once I got off the pill for good and giving it a concen-
trated effort, it took about 6 months for me to get pregnant.  But the pregnancy was awful! I 
had three fibroid tumors and each one had it’s own set of complications. I also had high blood 
pressure and was put on two medications. We tip-toed through the entire 9 months. I was 
induced two weeks prior to my due date because the doctors didn’t want to put either of us 
at risk (I had one day of contractions at the end of May - he was due in September). Since 
we didn’t know that I had hemochromatosis at the time, so no one considered that the tumor 
growth might be due to excess iron. I was also taking iron-laden pregnancy vitamins; what 
woman isn’t offered iron pills when she gets pregnant?  
 
I know that I won’t have another child because of the difficulties that I had experienced and the 
hemochromatosis. But yes, I do feel incredibly lucky and Alex is definitely our miracle baby.  
That’s why we named him Alexander (the great). He needed a strong name! 

     emales are frequently told that    
    “He    mochromatosis doesn’t oc
    cur in Women.” Even when confir  
   mation of a diag-
nosis through genet-
ic testing is made in 
a male sibling, some 
women are still told 
that females do not 
get HHC. They may 
wait for months or 
years for their diag-
nosis. A female’s risk 
to inherit hemochro-
matosis is the same 
as a male’s, but the 
onset of symptoms is usually later in 
life especially if the woman is men-
struating. Monthly blood loss through 
menstruation provides the benefit of 
monthly iron loss. 

Women with hemochromatosis can 
have erratic periods or no periods 
at all. They can suffer multiple mis-
carriages or be declared infertile.       

Taking birth control pills or having an 
hysterectomy increases the risk of ex-
cessive iron accumulation. Interest-

ingly, many 
of these 
w o m e n , 
when they 
finally do 
get preg-
nant are of-
fered iron 
pills.
 
Postmeno-
p a u s a l 
women be-

gin to display symptoms of excessive 
iron about 10-15 years after they stop 
menstruating. Generally this occurs 
in their late sixties or early seventies. 
Heart failure, diabetes mellitus, liver 
disease, osteoarthritis and osteoporo-
sis, all consequences of uncontrolled 
and excess iron, begin to claim the 
lives of some of these women. But 
their deaths are usually attributed to 

“old age”, when in fact, if their iron 
levels were addressed a few years 
post-menopause, while in their fif-
ties, they likely would have lived 
another 12-15 years. 

Know your iron levels; ask 
your doctor for an iron panel that 
includes:
 ● hemoglobin
 ● serum iron
 ● TIBC*
 ● serum ferritin
*TIBC= total iron binding capac-
ity.  Fasting serum iron ÷ TIBC X 
100% = transferrin-iron saturation 
percentage. Normal 25-35%

An ideal adult serum ferritin range 
is 25-75ng/mL. 

F

Monica & Alex

Jennifer & Adam
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 Too Much Iron – 

The American Heart Association defines metabolic syndrome as 
meeting any three of the following five criteria:
 —Elevated waist circumference: Men greater than 40 
                  inches and women greater than 35 inches
              —Elevated triglycerides (lipids constituting fats and oils) 
                  equal to or greater than 150 mg/dL
 —Low HDL (“good”) cholesterol: Men less than 40 mg/dL 
                  and women less than 50 mg/dL 
 —Elevated blood pressure greater than 130/85 mm Hg, 
                  or use of medication for hypertension 
 —Elevated fasting glucose equal to or greater than 
     100 mg/dL (5.6 mmol/L), or use of medication for hy
                   perglycemia (abnormally high blood sugar)

The definitions of metabolic syndrome vary somewhat through-
out the world, but it is generally accepted that having three or 
more of any of the above criteria significantly increases the risk 
of cardiovascular disease and type 2 diabetes.  However Three is 
not necessarily a magic number; having one or more of these risk 
factors can also contribute to heart disease, diabetes and other 
life-threatening conditions such as cirrhosis, other liver and endo-
crine diseases and many cancers, especially when these disease 
processes are accelerated by toxic levels of iron in the body.
This happens when accumulating iron in the body exceeds an 
amount that can be safely bound in proteins like ferritin or transfer-
rin.  Free, or non-bound iron, contributes to oxidative stress, which 
in turn causes damage to tissue and organs.  Oxidation inside the 
body works just like rusting process we can see everyday.  The 
process can damage lipid membranes, inflame tissue, trigger 
endocrine malfunction, generate fibrosis and even cause DNA 
mutation.
What constitutes “safe” levels of iron storage?  Unfortunately, 
significant numbers of people whose iron levels test with “normal” 
ranges are outside what can now be considered safe.  Over the 
last five years, mounting scientific, medical and epidemiologic re-
search has provided sound evidence that close to half of all adult 
men, as well as growing numbers of postmenopausal women 
harbor unhealthy levels of iron.  Normally, moderate levels of “too 
much iron” will not by itself cause the damage; however, when it is 
embroiled in a soup of other metabolic abnormalities, the potential 
for premature and deadly diseases increases significantly.  Like 
the secret potion in a witch’s brew, iron is the nearly invisible cata-
lyst in this toxic mix. 
Mammals store iron mainly in ferritin protein.  The upper ends of 
the established laboratory ranges for ferritin are generally about 
300 mg/dl for men and 200 mg/dl for women.  These ranges are 
established statistically.  The values at the upper and lower ends 
are determined as “normative” ranges, within which 95% of all 
adults are expected to test.  Without modification, the ranges are 
simply population ranges that indicate neither healthy nor un-
healthy iron levels. 

By comparison, we know that more than half of the American 
population is overweight, obese or (in fewer cases) too thin.  
Whether the correct number is more or less than half is debatable; 
but it’s certainly a far greater number than those whose weight 
falls outside the 95% population range of weight.  Medical profes-
sionals have established certain “modifiers” like BMI indexes and 
waist to hip ratios so healthy weight ranges can be individually 

determined.  These modifiers incorporate other measures 
like height, weight and girth.  The same types of modifiers 
need to be established to guide both health professionals 
and the public toward achieving “healthy” iron levels.  Also, 
the proper tests must become part of standard preventive 
health and wellness surveillance.  Sadly, these inexpensive 
tests are only sparingly ordered today.

The results of evolving research now point to a low, perhaps 
“optimal,” range of iron stores, well below the above-de-
scribed upper limits.  This optimal range could be as low as 
40 – 70 mg/dl for both men and women.  Based on the num-
ber of other metabolic hazard factors, the risk of diseases 
appears to grow proportionately as ferritin increases above 
100 mg/dl.  Interestingly, this low and apparently “protec-
tive” range is close to the normal range for premenopausal 
women, men who are regular blood donors and individuals 
who abstain from eating meat.

Iron Disorders Institute has established an ongoing dialogue 
with the Center for Disease Control and Prevention (“CDC”) 
relative to these important research findings.  Dr. Arch 
Mainous, a member of IDI’s Medical and Scientific Advisory 
Board, recently accompanied IDI to a meeting at the CDC 
to discuss this topic.  Dr. Mainous and his co-investigators 
have published numerous papers covering many of the 
population studies undertaken over the years by CDC.

CDC provides its raw data to the research community for 
analysis and synthesis.  We presented Dr. Mainous’ findings 
from seven papers, all of which indicated that significantly 
heightened health or mortality risks were experienced by 
individuals tested with both high levels of iron and one or 
more other metabolic risk criteria, such as low HDL (“good”) 
or high LDL (“bad”) cholesterol.  Interestingly, when either 
iron or cholesterol levels were closer to normal, the risks 
were much less pronounced.  The risks analyzed covered 
all-cause mortality, cardiovascular disease mortality, cancer 
(both incidence and mortality) and Alzheimer’s disease.

 Other researchers have reported similar findings throughout 
most of the world.  Many of these studies tie moderately 
elevated levels of iron to increases in diabetes and liver 
diseases, particularly in the developing world.
 
Some nutritional experts have noted that adult humans are 
the only mammals (including all apes) that accumulate such 
a wide range of iron stores.  All other animals maintain tight 
control over iron metabolism.  It appears the same dietary 
factors that are contributing to the epidemic of obesity and 
diabetes are also causing humans to accumulate unsafe 
levels of iron.  This is not surprising since the factors that un-
derlie obesity, such as relatively inexpensive and abundant 
calories and increasingly sedentary lifestyles will similarly 
cause the absorption of too much iron in many people, par-
ticularly those who eat lots of meat.  

A 6th Risk Factor of Metabolic Syndrome?
—Contributing author Gerald Koenig
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“Are you a drinker?” is a frequently asked 
question of hemochromatosis patients by 
physicians, especially during the process 
of getting diagnosed. Reactions from pa-
tients can range from strong denial, em-
barrassment at being asked or shame 
and regret if drinking was part of their 
lifestyle. Feelings of being judged or pun-
ished often filters into the mix of emotions 
that follow such a question. 

Undiagnosed hemochromatosis patients 
often present with elevated liver enzymes, 
some may have cirrhosis or fatty livers. 
These signs can prompt a physician to 
suspect alcohol abuse, especially when 
a doctor is unfamiliar with hemochroma-
tosis. 

“One of the saddest examples of this type 
of misunderstanding that I can recall is 
the story of Vester.” begins Chris Kieffer, 
a founding director of 
Iron Disorders Institute 
(IDI). “Vester regularly 
attended a hemochro-
matosis support group 
that I held in my home. 
At each meeting he 
talked about his many symptoms. His 
family history was filled with early deaths; 
all sounded suspiciously like hemochro-
matosis. The father and one brother died 
prematurely of cirrhosis; another brother 
died of heart failure. None of them drank, 
but all of them were so accused and told 
to stop drinking if they wanted to get well.” 
Chris continues. 

“I encouraged Vester to get his iron lev-
els tested, which he tried to do. He went 
to five different doctors all of whom ac-
cused him of being an alcoholic—mostly 
because he had elevated liver enzymes 
and the family history of cirrhosis. I knew 
this man; he was not a drinker, not even 
socially. Concerned, I accompanied him 
to a local doctor who agreed to run the 
iron tests. Vester’s iron was elevated al-
though not terribly high, but enough to 
start phlebotomies. Once the iron levels 
came down, Vester began to improve. 
Because he felt better, we all thought 
that he was going to be okay.  But this 

doctor retired and the one who took his 
place did not see any benefit to Vester’s 
phlebotomies and discontinued them. In 
time, Vester began to get sick again and 
go downhill rapidly.” Chris shares. 

Chris  was able to find a doctor in At-
lanta who knew about excess iron and 
cirrhosis. This doctor performed a liver 
biopsy on Vester and immediately di-
agnosed NASH (non-alcoholic steato-
hepatitis also called non-alcoholic fatty 
liver disease). His iron level had climbed 
and cirrhosis was so advanced that 
Vester needed a liver transplant, which 
he eventually got and he survived. Years 
later, three other members of this family 
were diagnosed with hemochromatosis; 
two of them also had NASH. 

Leading NASH expert, Herbert 
Bonkovsky, M.D. interjects “Today, we 

know that excess iron in combination 
with a fatty liver increases the risk for 
cirrhosis. These patients can be wrongly 
accused of alcohol abuse, but there are 
questions and tests that clinicians can 
use to confirm suspicions. ” 

“Vester eventually got help and is today 
doing very well, but what makes his sto-
ry sad are the deaths.” remarks Chris. 
“Two precious brothers died with family 
members and friends thinking that they 
were “secret drinkers”. Someone else 
died because the liver that could have 
gone to them, went to Vester. If his iron 
levels had been addressed early and 
managed better, he may not have need-
ed a new liver.” Chris concludes. 

Gerry Koenig, Member IDI board of 
directors adds, “A similar experience 
happened to me. I needed liver trans-
plantation; I admitted to drinking, even 
though I was not a heavy drinker. After 
my transplant while looking through old 

records I discovered a history of se-
rum ferritin near 1,000 with a TS% 
well over normal. No one ever said 
a word about high iron. Like Chris, I 
am disturbed that I may have gotten a 
liver that could have saved someone 
else’s life if only my physician had 
taken the time to properly address my 
high iron.” 

Next issue: When family members re-
fuse to take hemochromatosis seriously 
and get tested. 
 
Misunderstood & Misinformed (M&M) 
will appear as a regular feature section 
of nanograms. M&M section will provide 
stories about how things go wrong and 
how we can make them right. Article top-
ics will include the stigmas of disease, 
social-psychological issues such as self-
esteem, employment, insurance eligibility, 
attitudes of family, friends or healthcare 
providers. We need personal stories that 
highlight these issues. If you have had 
an experience similar to the ones in this 
article and wish to share your story with 
others, please contact Stephanie Clary,  
sclary @ irondisorders.org Or call us toll 
free: 888-565-4766

Misunderstood—Misinformed
Stigmas and psychological impact of knowledge gaps about iron.

Each year more than 6,000 people wait for a 
liver; half of them die waiting because there 
are not enough livers to meet the need. 
SOURCE: AMERICAN LIVER FOUNDATION 

Chris Kieffer
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Infectious organisms, or pathogens, invade 
our body in a variety of ways – we can in-
hale them, ingest them or they can gain ac-
cess directly into the blood stream. Com-
mon pathogens, including cancer cells, 
fungi, protozoan, viruses and bacterium 
gain traction in iron-rich environments or 
iron-rich hosts. 

Nature knows that too much iron can be 
lethal in the presence of these harmful in-
vaders and provides us with multiple sys-
tems to reduce their access to the mineral.  
However, HFE mutations alter some of 
these mechanisms. In doing so, HFE ac-
tually protects us against diseases such 
as tuberculosis, but increases our risk for 
potentially fatal bacterial infections such as 
Escherichia coli, Klebsiella pneumoniae, 
Listeria monocytogenes, Rhizopus arrhi-
zus, Salmonella enterica, Vibrio vulnificus 
and Yersinia enterocolica. 

Controlling access by these pathogens to 
iron is a naturally occurring iron balance 
mechanism: The Iron-Withholding-De-
fense-System (IWDS). First described by 
E. D. Weinberg, Ph.D. in the early 1980’s, 
IWDS is triggered when harmful invaders 
penetrate the human body. When activated, 
hemoglobin drops below normal levels al-
lowing just enough iron to function. Mean-
while ferritin rises sometimes significantly, 
containing the extra iron that is being with-
held from the invader. Once the invader is 
identified and eradicated, the hemoglobin 
and serum ferritin levels return to normal.  
This temporary “anemia” is relieved when 
the underlying cause is identified and cured. 
Iron pills should never be taken by a patient 
with this type of anemia. Doing so could be 
fatal. 

In concert with the IWDS an army of white 
blood cells called macrophages find and 
engulf pathogens, rendering them harm-
less. The white blood cell generates within 
the cell free radicals, which serve as a be-
nevolent warriors to destroy the trapped or-
ganisms. Once the pathogen is contained, 
the white blood cell is consumed by the 
spleen and expelled from the body in urine 
or feces.

Iron-filled macrophages cannot function 
very well and HFE influences the lack of 
iron accumulation in these scavenger cells. 
However, the HFE mutations do not seem 
to prevent invaders from gaining access to 
iron that is free, bound to transferrin or lac-
toferrin or contained in hemoglobin. 

“Iron is the metallic ion that presently 
appears to be most critical in determin-
ing whether an infectious agent is to be 
permitted to multiply in mammalian host 
tissues.” —E. D. Weinberg, Ph.D., “Roles 
of Metallic Ions in Host-Parasite Interac-
tions.” Bacteriological Reviews 30 (1966) 
 
In Eugene Weinberg’s book “Exposing the 
Hidden Dangers of Iron”, Weinberg writes, 
“By 1966, medical microbiologists had 

learned that infections due to bacteria, fungi 
and protozoa are greatly intensified by the 
presence of excessive iron. Nearly all patho-
genic microorganisms need iron for survival, 
growth and multiplication. None are able to 
bring in to the body of the host an adequate 
supply of the metal for their further multipli-
cation. Accordingly, the microbial invaders 
either must acquire iron from the host or die. 
As is the case for cancer cell invaders, the 
preferred tissue sites for microbial cell mul-
tiplication are those that contain elevated or 
easily acquired iron.” 

Pathogens use one of four strategies to ac-
quire iron from their hosts. Escherichia coli 
(E.coli) can break open red blood cells and 
extract iron from hemoglobin. Helicobacter 
pylori (H.pylori), can withdraw iron from hu-
man lactoferrin. At least one pathogen, the 
spirochete that causes Lyme disease, has 
evolved to bypass the need for iron and uses 
manganese instead. Apparently the spiro-
chete is able to withdraw manganese from 
human transferrin. Some bacteria, such as 
the one that causes ehrlichiosis (deer-tick 
fever) or Legionnaire’s pneumonia are not 
able to extract iron from body fluids. Instead 
they grow only inside host macrophages that 
provide readily available iron. The mycobac-
terium that causes tuberculosis can develop 
slowly in body fluids but grows best when in-
side iron loaded host macrophages.

As early as 1870, A. Trousseau, a noted Pa-
risian professor of clinical medicine, warned 
his medical students against feeding iron 
preparations to patients with quiescent (la-
tent) tuberculosis. He was certain that this 
procedure could trigger clinical episodes of 
the disease. In recent years, numerous stud-
ies in animals have validated Trousseau’s 
judgement. In 2001, moreover, in a study in 
humans, elevated dietary iron was associat-
ed with a 3.5 fold increase in cases of active 
tuberculosis. 

Still other potential pathogens have so little 
ability to acquire host iron that they are dan-
gerous only in persons who have severely 
iron-loaded body sites. A good example is 
that of the bacterium V. vulnificus that lives 
in coastal, marshy areas and is a contami-
nant of shellfish. This pathogen can obtain 
growth-essential iron from transferrin only if 
the protein is burdened with an abnormally 
high amount of the metal. 

In normal persons, the transferrin iron satura-
tion percentage is 25–35%. In untreated he-
mochromatosis (HHC), it can rise to 100%. 
In one study, none of eight strains of V. vulni-
ficus could grow in the presence of transfer-
rin with 30% saturation; nearly all could grow 
with transferrin at 100% saturation. In nor-
mal mice, an injection of one million bacterial 
cells of V. vulnificus was needed to cause 
a lethal infection. In mice injected with iron, 
death came from just one bacterial cell! 

Accordingly, persons who develop septice-
mia due to V. vulnificus are found to have 
a wound associated with coastal seawater, 

or they have recently eaten raw shellfish. 
Either of these conditions, in combination 
with an iron loading condition, promotes 
the septicemia. The latter includes alco-
holism, African siderosis, chronic hepatitis, 
hemochromatosis or thalassemia. Even 
some carriers of the hemochromatosis 
gene mutations have elevated iron values 
and are susceptible to lethal infections due 
to V. vulnificus. 

All persons in danger of iron loading are 
warned to avoid ingestion of raw shellfish 
or walking barefoot on beaches where con-
taminated shells may be present. 

Another potentially lethal infection that oc-
curs only in iron-loaded persons is due to 
a bacterium called Capnocytophaga cani-
morsis. This impaired pathogen is carried 
in the saliva of about 15–25 percent of 
healthy dogs and cats. Persons with nor-
mal iron values who are nipped or bitten 
by the contaminated healthy animals heal 
without medical treatment. In contrast, iron 
loaded persons must have prompt antibi-
otic therapy to avoid developing fatal sep-
ticemia. 
 
In human immunodeficiency virus (HIV) 
infection, particularly in its more advanced 
stages, iron has been observed to accumu-
late in bone marrow, muscle, liver, spleen 
and brain white matter. HFE hemochroma-
tosis is not known to be the main cause of 
this form of iron loading. Instead it is the 
patient’s chronic recurrent inflammatory re-
sponse that attempts to withhold iron from 
invading “opportunistic” bacterial, fungal 
and protozoan pathogens. 

People with transferrin-iron saturation per-
centage (TS%) levels above normal are at 
increased risk for certain potentially deadly 
infections.  Keep iron at a healthy level with 
a balanced and measured maintenance 
plan.

Read more about Iron & Infection and the 
IWDS in Dr. Weinberg’s book: Exposing 
the Hidden Dangers of Iron.  

Clever Bugs & The Iron Withholding Defense System

People who are 
C282Y/C282Y ho-
mozygotes (muta-
tions of HFE) are 
protected from cer-
tain infections, but at 
increased risk from 
others. 

—E. D. Weinberg, Ph.D.
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Join our CIRCLE of patients, family members, educators, students, and 
healthcare professionals on the EXCESS IRON online discussion list. 
One click on our website gets you on the list and in the CIRCLE. Here 
you can listen, share, ask questions and get help.   

If we’ve helped you, please help us by donating.  
BECOME A Volunteer and a MEMBER 

With your membership dues you will receive your 
handsome IDI membership pin and a 

printed copy of nanograms. 
For details about membership please call 

Peggy Clark, Member Services Coordinator
888-565-4766; email: pclark@irondisorders.org

 or visit our websites: 
       www.irondisorders.org and www.hemochromatosis.org

What is your Question?
One way for new patients to learn about 

iron disorders is from other patients on the Excess Iron
Discussion List.  

Join NOW!

If you need help getting on the LIST send us an email. 
SClary@irondisorders.org

HOLIDAYS AT HEADQUARTERS: We all take 
our work very seriously, but when holidays near, 
our staff can hardly resist transforming the of-
fice.  Peggy Clark (far left) and Lee Woods. are 
especially inspired at Halloween. Peggy sports 
a set of bug-eyes and her Halloween vest. Lee 
is not even recognizable as a Halloween ghoul. 
Every year these two gear up by making their 
homes into Haunted Mansions.  Executive 
Director’s husband Webb Garrison contributed 
to Lee and Peggy’s passion for Halloween by 
donating a Hubbard squash which looks very 
much like a human brain! 

Smoking—Trying to Quit 

Regardless of genes, age, ethnicity or 
gender, any one of us can experience 
lung damage or lung disease from first-
hand or second hand smoking. Tobacco 
is loaded with iron; with every inhala-
tion and exhalation we are providing 
the single one nutrient that cancer cells 
need to thrive: IRON! It can be a real 
challenge to give up the habit; support 
groups are highly instrumental in help-
ing people kick the habit. If you are a 
smoker and trying to quit, buddy up with 
someone on the Excess Iron Discus-
sion List and let them help encourage 
you as you progress. Keeping a daily 
log of progress helps. It is inspiring to 
have a visual of the number of minutes, 
hours, days, weeks, months and years 
you have been smoke free. Ask us for a 
PDF copy of the back issue of nano-
grams that features an article about iron 
inhalation. 

Irregular heart beat and heart failure

Iron damages the heart in ways that are differ-
ent from other organs. The liver, brain, bone 
marrow, synovium (joints) have great amounts 
of ferritin to contain iron. But the heart is differ-
ent. It is a muscle and muscles do not have as 
much ferritin. Without the protection of ferritin 
to contain iron, the tissues of the heart are 
more vulnerable to the production of highly 
reactive oxygen species (ROS). ROS leads 
to significant and wide spread cell injury in 
the liver, heart, joints, and hormone producing 
organs such as the pituitary, thyroid, pancreas, 
adrenals, gonads, ovaries. ROS also increas-
es infection and can alter DNA. 

In the heart, uncontrolled ROS activity kills deli-
cate myocytes (muscle cells). These dead cells 
(necrosis) interfere with the electrical system. 
When the heart’s electrical system misfires, 
we feel an irregular heartbeat (arrhythmia) this 
can be a frightening experience and if ignored, 
could result in a fatal heart attack (myocardial 
infarction). An iron loaded heart also can re-
sult  in an enlarged heart (cardiomyopathy) and  

congestive heart failure can be the 
consequence.  

Heart failure develops over time 
as the pumping of the heart grows 
weaker. It can affect the right side 
of the heart only or both the left and 
right sides of the heart. Most cases 
involve both sides of the heart. 

Right-side heart failure occurs when 
the heart can’t pump blood to the 
lungs, where it picks up oxygen. Left-
side heart failure occurs when the 
heart can’t pump enough oxygen-rich 
blood to the rest of the body. 

Right-side heart failure may cause flu-
id to build up in the feet, ankles, legs, 
liver, abdomen, and, rarely, the veins 
in the neck. Right-side and left-side 
heart failure also cause shortness of 
breath and fatigue (tiredness). 
SOURCE: NHLBI
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recipes for iron balance
Triple Chocolate Bundt Cake*

1 box Duncan Hines brand Devil’s Food Choco-
late cake mix
½ cup. coffee liquor (Kahlua)
6 Tablespoons olive oil 
4 eggs
1 (3 3/4 oz.) pkg. instant Jell-O brand chocolate 
pudding
½ cup buttermilk
1 (6 oz.) pkg. Semi sweet chocolate chips
Spray olive oil 
Hot fudge sauce

Preheat the oven to 350. Spray bottom and sides of a 
bundt pan with olive oil spray; set aside.  In a medium 
bowl combine all ingredients except the chocolate 
chips. Beat at a slow to medium speed until all ingre-
dients are fully blended (about 8-10 minutes). Fold 
chocolate chips into the mixture and pour into the 
Bundt pan. Bake at 350 degrees for 50-60 minutes. 
Cool for about 20 minutes and remove from pan. 
Warm hot fudge sauce: place opened jar into a bowl 
of hot water for about 15 minutes.  Slice cake into 
servings and place on top a dollop of fudge sauce. 
Garnish with a spring of fresh mint and something 
red: such as cranberry, raspberry or strawberry. 
* This recipe is tailored for people with hemochroma-
tosis. The iron in this recipe is not well absorbed. If 
you are iron deficient, enjoy this special dessert two 
hours after an iron rich meal! 

Steps for planning a meal to balance your iron 
intake 
• Estimate the amount of heme (animal source) and 
non-heme (plant source) iron in your meal. 
• Determine what to substances to add or substitute 
to  improve iron absorption--if you need more iron, 
or impair iron absorption--if you need less iron. See 
page 11 for substances that improve or impair iron 
absorption. 
• Plan ahead! If you plan our menus in ad-
vance and use a shopping list, you will be less 
prone to impulsive eating and processed foods.  

Get a FREE copy of the Iron Disorders In-
stitute (IDI) MENU PLANNER FORM.  You 
can also download this form from our website  
                   www.irondisorders.org
Or if you are a member, you can request we send 
you a printed copy. Call us toll free: 888-565-4766!

Get your 
copy

TODAY!

The new Hemochromatosis Cook-
book can be ordered from our web-
sites or by  calling toll free 
1-888-565-4766

Holiday treat for the hemochromatosis 
diabetic: Chocolate--Nut Torte 

3 cups ground raw English walnuts
5 oz. almond butter
1 tablespoon honey
1 tablespoon vanilla 
1 cup chopped semi-sweet chocolate bits
1 whole egg slightly beaten 
1 tablespoon extra virgin olive oil
10 egg whites
Olive oil pan spray

Preheat oven to 350 degrees.  
Coat the sides and bottom of a square 
Pyrex® baking dish with olive oil spray
In a medium bowl, mix all ingredients ex-
cept egg whites.
In a large bowl, beat egg whites until stiff 
(they will form peaks).
Gently fold egg whites into the mixture and 
pour into the baking dish
Bake for 40-45 minutes; check for done-
ness by sticking a wooden toothpick into 
the center. If done, the toothpick will be 
clean. Remove from oven and let stand. 
Serve warm or cold topped with sugar-free 
whipped topping and garnished with fresh 
grated cinnamon. 
Per serving (when cut into 9 squares)
Iron: 4 milligrams (non-heme); calories: ~350; protein 10 
grams; fat 20 grams; carbohydrates ~35grams and fiber 
5 grams. This recipe also contains fiber; antioxidants 
that guard against free radical activity and polyphenols, 
which impede the absorption of non-heme iron. 
Source: USDA food values
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C.R. Hume says, “Let us help you remain...

Important Ranges

TESTS TO DETECT

THERAPY TO CORRECT

TIPS TO MANAGE

Adult Males

Normal Range up to 300ng/mL up to 200ng/mL
In treatment* below 100ng/mL below 100ng/mL
Ideal maintenance 25-75ng/mL 25-75ng/mL

Adult Females

Adolescents, Juveniles, Infants & Newborns
of normal height and weight for their age and gender

Male ages 10-19 23-70ng/mL
Female ages 10-19 6-40ng/mL
Children ages 6-9 10-55ng/mL
Children ages 1-5 6-24ng/mL

Infants 7-12 months 60-80ng/mL
Newborn 1-6 months 6-410ng/mL
Newborn 1-30 days 6-400ng/mLfe

rr
iti

n

ferritinImportant
Ferritin

Reference
Ranges

Adult Males
Normal Range 13.5-17.5 g/dL                   12.0-16.0 g/dL

Adult Females

Adolescents, Juveniles, Infants & Newborns
of normal height and weight for their age and gender

hemoglobin

Age 6-18 years 10.0-15.5 g/dL

Age 1-6 years 9.5-14.0 g/dL

Age 6 mos-1year 9.5-14.0 g/dL

Age 2-6 mos 10.0-17.0 g/dL

Age 0-2 weeks 12.0-20.0 g/dL

Newborn 14.0-24.0 g/dL

Hemoglobin measures 
the amount of iron in 
the blood that is carrying 
oxygen to vital organs. 
Hemoglobin will be within 
normal range unless you 
are iron deficient or have 
anemia of chronic disease. 

Ferritin (serum) is a 
measure of contained iron. 
Ferritin will be elevated if 
you have too much iron in 
your body or if you have 
inflammation. Ferritin 
will be low if you are iron 
deficient. 

ABOUT IRON
Iron is mineral that we get from food. All liv-
ing things must have iron to survive. Humans 
need about 1 milligram of iron a day to have 
enough energy to function. People lose about 1 
milligram of iron per day in sweat, skin flakes 
or tears. Most people get enough iron from the 
diet, but some have Iron-Out-of-BalanceTM. This 
is any condition where iron levels in the body are 
not normal. 

Iron-Out-of-BalanceTM is detected with blood 
tests. The most common tests include:
 --serum iron
 --total iron-binding capacity (TIBC)
 --serum ferritin
Other tests or procedures are needed to 
determine the cause of Iron-Out-of-BalanceTM 

examples include complete blood count, retic 
count, B12 or folate, genetic testing, liver bi-
opsy, and bone marrow aspiration. Our books 
are excellent resources for understanding iron 
disorders such as hemochromatosis, anemia of 
chronic disease, iron overload with anemia and 
iron deficiency.  

IN YOUR GENES?

Many iron disorders are 
inherited; that means it’s in 
your genes. If you are diag-
nosed with an inherited iron 
disorder, even if you are just 
a carrier,  be sure to tell all 
your blood relatives: your 
parents, brothers and sisters, 
cousins, aunts and uncles. 
They need to know; if it is 
in their genes too, knowing 
might save their life!  

SOME ITEMS THAT KEEP YOU 
FROM ABSORBING IRON:
--COFFEE
--TEA
--EGGS
--FIBER
--CHOCOLATE
--CALCIUM SUPPLEMENTS

SOME ITEMS THAT HELP YOU 
ABSORB IRON:
--BETA-CAROTENE
--SUGAR
--ACIDIC FOODS OR BEVERAGES
--ALCOHOL
--VITAMIN C SUPPLEMENTS

IRON SMART!”C.R. Hume is IDI’s mascot; 
he is a health-minded ferret, 
who helps raise awareness 
about the benefits of blood 
donation. His name is sug-
gestive of “serum”. Together, 
his name and genre sound 
like serum  ferritin.   

People with normal hemoglobin and high 
body iron can have therapeutic phlebotomies. 
If they cannot tolerate the phlebotomies, they 
may be candidates for iron chelation therapy. 
This form of therapy is usually used with iron 
overload patients who are anemic. Iron chela-
tors are pharmaceuticals that will specifically 
bind to iron. 

New!

THREE VIEWS OF IRON
IN USE: determined by measuring 
hemoglobin. 
BEING TRANSPORTED: deter-
mined by measuring serum iron and 
TIBC (total iron-binding capacity) 
Contained IN STORAGE: deter-
mined by measuring serum ferritin. 
YOU NEED ALL THREE VIEWS 
for a complete picture of your iron 
levels. 

DYK?

HemochromatosisCOOKBOOK 

Serum ferritin drops 
about 30ng/mL with 
every standard blood 
donation. 
 

*therapeutic phlebotomy for people without anemia 
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