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Abstract

H63D syndrome is a phenotype of a homozygous mutation of the HFE gene H63D, which is
otherwise known to cause at most mild classical hemochromatosis. H63D syndrome leads to
an iron overload in the body (especially in the brain, heart, liver, skin and male gonads) in
the form of non-transferrin bound iron (NTBI) poisoning. Hallmark symptoms and causal
factor for H63D syndrome is a mild hypotransferrinemia with transferrin saturation values
>50%. H63D syndrome is an incurable multi-organ disease, leading to permanent disability.
Our objective was to find out how many carriers of a homozygous H63D mutation develop
H63D syndrome. For this purpose, we systematically evaluated the medical records of
homozygous carriers of the mutation. We found the syndrome in about 10% of patients with
a homozygous mutation. Since a homozygous mutation on the HFE gene H63D is relatively
common, the results of our study suggest many undetected or misdiagnosed cases.



Introduction

Only very rarely a homozygous mutation of the HFE gene H63D can lead to
hemochromatosis. Therefore, this mutation is usually wrongly considered clinically not very
relevant in comparison to other HFE mutations. However, this is not correct. We reported
typical symptom constellations in patients with a homozygous mutation of the HFE gene
H63D who have developed H63D syndrome in an earlier study. Unlike what is the case in
hemochromatosis, the syndrome does not result from ferritin overload but from
accumulation of non-transferrin-bound iron (NTBI) caused by a trigger-unresponsive
hypotransferrinemia.2 7. 26

NTBI has the ability to enter numerous cell types and calcium channels. In the cells, it leads
to degeneration processes. In advanced stages, therefore, brain damage (especially in the
substantia nigra and basal ganglia), cardiac muscle damage or conduction disorders (e.g.
heart blocks) may occur. In the cells, NTBI leads to oxidation processes that damage or
destroy the affected cells affected and variable dysfunction of the liver are also among the
symptoms found in H63D syndrome. The skin shows hyperresponsiveness, and urologists
find mildly atrophic testes in affected men.The brain, heart, liver, skin and, in males the
testes are virtually always affected.!-7

H63D syndrome is still an incurable multi-organ disease, leading to permanent and often
severe disability, which can only be influenced by early diagnosis and a very careful
reduction of iron intake (under constant medical monitoring) as early as in childhood and
youth. Phlebotomies or dialysis are ineffective in this disease. Bloodletting only causes
further loss of vital ferritin. Dialysis does also not lead to a clinically favorable result. The
NTBI type iron remains in the cells until they die, only to immediately "move" to a nearby
cell. Filtering NTBI from the blood is possible, but due to the described behavior of NTBI,
the success would be very limited.!15. 20

Another factor makes the procedure of dialysis completely useless in H63D syndrome: the
basic pathomechanism of the disease is a non-responsive hypotransferrinemia. Since
patients with H63D syndrome also need ferritin for survival, a completely iron-free diet is
out of the question. Therefore, the "success" of any filtering of NTBI from the blood would
be nullified with the next meal. The fact that some physicians nevertheless recommend
phlebotomies or filtration therapies can at best be explained by a lack of knowledge. In any
case, it is to be warned against it.2. 5-7

Method

We had anonymized access to the patient records of 147 (65 men, 82 women aged 18 to 72
years) patients with confirmed HFE gene H63D mutation through the H63D Syndrome
Research Consortium. We systematically searched these files for the typical constellation of
hallmark symptoms of H63D syndrome:



* Neurological symptoms such as tics and/or other movement disorders and/or dementia
and/or thought disorders (especially those of obsessive nature, drop in 1Q) and/or
psychiatric symptoms and/or loss of sense of smell [7 POINTS]

* Conduction disturbances in the heart (heart blocks) and related conditions under the age of
50 [4 POINTS]

 Liver dysfunction [3 POINTS]

* Autoimmune-like reactions, restricted to skin condition [2 POINTS]

* Signs of testicular degeneration in sonography [2 POINTS] m only

« Difficulties in conceiving [2 POINTS] fonly

A score was assigned to each of the clinically significant symptom complexes. If a
minimum additive score of 11 could be found based on the medical record of a patient with
HFE H63D gene mutation, he or she was classified as a "case" with respect to H63D
syndrome. Because of this simplistic but clear methodology, the retrospective diagnostic
process could be carried out on the basis of the records solely while preserving full
anonymity of the patients. Inconclusive findings were rated as negative and no point value
was assigned. This restrictive approach may have led to some under-reporting of patients
with H63D syndrome.

Results

Eight of the 65 male patients and nine of the 82 female patients scored high enough to be
considered a H63D syndrome case. The rate was higher in older patients than in younger
ones, consistent with the progressive nature of H63D syndrome. In this respect, this factor
may also have led to an underreporting of cases.

1) Patients retrospectively diagnosed H63D syndrome cases:

Males ~12.3%
Females ~11.0%

It was noteworthy that the cases were well above the threshold of 11 points, while the rest
were well below:

Average points non-cases: 5.7
Average points cases: 14.2

The difference is highly significant.

A gender dependence of the values could not be determined. Also worth mentioning is a
detected frequency of low-grade eosinophilia, sometimes also basophilia in H63D syndrome
cases. 67% of H63D patients over 45 years of age were considered severely disabled (in
each case according to the legal situation in their home country), whereas in the group
without H63D syndrome this was the case in only 12%:



2) Status “severely disbled” (granted by local authorities):

H63D syndrome patients: 67%
H63D mutation carriers (homozygous) without the syndrome: 12%

The difference is highly significant.
3) H63D syndrome patients wrongly classified as mentally ill

Males: 92%
Female: 96%

4) H63D syndrome patients with other wrong diagnoses:

Male: 100%
Female: 100%

We thus found cases of H63D syndrome in a good one tenth of the carriers of a homozygous
mutation of the HFE H63D gene. The affected persons were informed about the result, if
they had requested this when giving their consent to the use nof their anonymized data. This
was also done anonymously via the possibility of retrieving the result by means of a code
with a verification number. It was ensured that the result could only be accessed in the
presence of a physician in order not to leave any positive patient alone with his/her result.

Discussion

The reasonable assumption2¢ that the H63D syndrome is more often a clinical consequence
of a homozygous mutation at the HFE gene H63D was again confirmed by this retrospective
study. Considering the relatively high prevalence of this mutation’9, the well over 10% of
undiagnosed or misdiagnosed patients represent a substantial group of individuals suffering
from a mostly severe syndrome. To make matters worse, the course of the disease is
strongly influenced by how much NTBI is formed and accumulates in the body. Since
neither phlebotomies nor chelation therapies are helpful in persistent NTBI intoxication, the
only magic bullet to prevent progression is a finely tuned diet that contains exactly the
amount of iron that leads to sufficiently high ferritin levels, but without driving transferrin
saturation to levels >50% due to unresponsive hypotransferrinemia. This is the only way to
prevent the constant re-formation of NTBI and its storage in the brain and parenchymal
cells.2.7, 28,29

References to the successful elimination of NTBI from the body refer exclusively to
conditions with a one-time massive iron overload in the context of iatrogenic interventions.
They are not applicable to patients who produce NTBI day after day themselves.!?



Since the symptom burden increases with age, which we have been able to confirm, the
diagnosis must be made in the first decade of life if possible, whereupon a medically
supervised diet keeps dietary iron intake within a narrow acceptable corridor. However, this
approach is hardly feasible for practical reasons. First, it would require genetic testing of
every single individual in the first decade of life. Second, it would impose an undue burden
if a homozygous mutation at the HFE gene H63D were actually detected. After all, about
90% of "positives" will never develop a clinically relevant H63D syndrome, let alone
hemochromatosis. Moreover, to date, no one knows the reason why the penetrance of the
mutation is relatively low. Therefore, routine screening is not ethically justifiable.

Thus, the crucial moment to positively influence the fate of a person with H63D syndrome,
in such a way that the path to severe disability can be avoided, is the time when the typical
constellation of symptoms starts to appear in a clinically relevant way.

For example, an adolescent usually has not at the same time a fatty liver at a normal BMI,
heart palpitations, microlithiasis, and a thought disorder of the obsessive-compulsive type,
possibly even with tics. However, due to the fragmentation of medicine into more and more
specialties, such a patient is still neither properly diagnosed nor properly treated. The
hepatologist will prescribe a healthy diet and exercise, the cardiologist will think of cardiac
phobia (since here mild functional abnormalities occur long before structural damage), the
urologist will advise follow-up checks, and in no time the patient ends up with a behavioral
therapist on the grounds of alleged learned anxiety and obsessive thinking. This is not only
insane, it is the moment when the patient's fate is decided. A young patient with H63D
syndrome does not need a psychologist, but a good gastroenterologist and nutritionist,
exactly as in Wilson's disease. If this moment is missed, the road to disaster is set.

Conclusions

In patients with the typical symptom pattern of H63D syndrome, repeated simple but timely
(before the age of 21) testing of ferritin, transferrin and transferrin saturation and, if
necessary, subsequent genetic testing is sufficient to favorably influence the course of the
disease and prevent lifelong suffering with severe disability. Failure to recognize an H63D
syndrome is already a serious case of medical malpractice even with the currently still
limited state of research. The syndrome’s incidence in homozygous carriers of a mutation in
HFE gene H63D is about 10%.

Limitations

This paper has several limiting factors. Thus, no patients with heterozygous mutation of the
HFE gene H63D were included, because there is no evidence of H63D syndrome in this
group. Furthermore, the diagnosis was made retrospectively, anonymously and based on
medical records. Nevertheless, the results are plausible and consistent with the “White
Paper” of the International H63D Syndrome Research Consortium.
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