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Abstract

A 52-year-old gentleman with a compound heterozygote genotype (C282Y/H63D) of hereditary
hemochromatosis (HH) complicated by hypogonadism and hepatic steatosis underwent successful
resolution of these clinical problems with phlebotomy and hormone replacement therapy. The patient
had no features of metabolic syndrome nor did he consume significant amounts of alcohol. Investigations
revealed normal HbAlc, lipid panel, and liver biochemistry. Comprehensive review of current literature
indicates that the clinical significance of compound heterozygosity for HH is controversial and that other
aetiologies for hepatic steatosis and hypogonadism must be ruled out initially. Low testosterone levels
have been associated with hepatic steatosis in non-alcoholic fatty liver disease (NAFLD) attributed
to low circulating sex hormone binding globulin. There is also an association between HH compound
heterozygosity and the development of NAFLD and hepatocellular carcinoma (HCC) with or without
cirrhosis. Depletion of iron stores by phlebotomy and complete abstinence from alcohol likely contributed
to resolution this patient’s severe hepatic steatosis.

Introduction

Hereditary hemochromatosis (HH) is one of the most common genetic disorders among
those of northern European descent [1]. With recent advances in the wide availability of
molecular diagnostics for genotyping of this disorder, there has been a need for understanding
the clinical relevance of the various HH mutations. We report a case of a man who was found
to be an HFE gene compound heterozygote (C282Y/H63D) after presenting with fatigue and
loss of libido in the context of low testosterone levels, mild serum ferritin (SF) elevation, and
hepatic steatosis. The possible implications of this HFE gene mutation and ethology of clinical
manifestations are presented with a brief review of the available literature.

Objectives

1.  Clinical relevance of compound heterozygous HH genotype.

2. Relationship between HH, hypogonadism, and NAFLD.

3. Management considerations for patients with HH and NAFLD.
3.  Case Report

Ahealthy 52-year-old man was referred to a Gastroenterology clinic by his endocrinologist
to explore the significance of hepatic steatosis associated with findings of low testosterone
levels and heterozygous hemochromatosis genotype. The patient initially presented to
his family physician for evaluation of fatigue and diminished libido, associated with a low
testosterone level, which had resolved with subsequent supplementation. There was no
additional medical or surgical history and the patient had no manifestations of metabolic
syndrome or other endocrinopathies. Alcohol consumption consisted of 3-5 glasses of wine
weekly. On family history, the patient’s father may have had a state of iron overload, though
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further documentation was not available. On physical examination,
he had a BMI of 26.5kg/m2 with waist circumference was 96cm,
below the 102cm threshold for obesity in men. There were no
peripheral stigmata of chronic liver disease or acanthosis nigricans.
All other systems were otherwise normal.

Review of laboratory investigations showed a normal
complete blood count (CBC), SF 546ug/l (upper limit of normal
400ug/1), and iron saturation 0.45. Liver biochemistry (AST, ALT
&ALP) and markers of synthetic function were all within normal
genotyping yielded C282Y/H63D
heterozygosity. Hypogonadism workup provided by the patient’s

limits. Hemochromatosis
endocrinologist demonstrated low testosterone levels, low LH, low-
normal FSH, and low basal cortisol levels. All other pituitary and
hypothalamic hormones were within normal limits including TSH
and prolactin. ACTH stimulation test was conducted and ruled out
a central adrenal insufficiency. With testosterone supplementation,
hormone levels remained stable over 1 year of follow-up
with his endocrinologist. Initial MRI Brain showed a 7X8mm
abnormality thought to be a pituitary microadenoma which was
not substantiated on subsequent imaging studies. An initial Fibro
scan, in lieu of a liver biopsy, was arranged demonstrating Grade
3/3 hepatic steatosis (NAFLD Activity Score), and Stage 1/4 fibrosis
(Kleiner classification) [2].

Asperthe 2019 ACG guidelines for hereditary hemochromatosis,
we recommended monitoring CBC, liver, and iron profiles with
monthly phlebotomy to keep serum ferritin in the low-normal range
without compromising his haemoglobin. At the end of treatment
follow up, the ferritin was reduced to 146 ug/l and iron saturation
was reduced modestly to 0.34. Reduction or elimination of alcohol
consumption was advised, along with restriction of Tylenol to
2g/day if needed. The patient was followed up on a yearly basis
by his endocrinologist and family doctor and has been compliant
with treatment recommendations. He is currently well with stable
hypothalamic/pituitary hormone levels and 1-year follow-up Fibro
scan showing diminished steatosis (Grade 2/3) with no evidence
for fibrosis when compared to the baseline study [2].

Discussion

HH is an iron overload disorder characterized by excessive
iron absorption, due to deficiency of hepcidin [3]. HFE, the
hemochromatosis gene,islocated on chromosome 6 and encodes the
HFE protein, of which the most common mutation is an amino acid
substitution known as C282Y followed by H63D [4]. A compound
heterozygous hemochromatosis genotype pattern (C282Y/H63D)
carries a low risk for developing overt HH and related adverse
sequelae [4,5]. They tend to have evidence of hepatic steatosis or
chronic hepatitis with lower total body iron stores compared to
C282Y homozygotes, though typically in the presence of comorbid
factors such as hepatic steatosis, obesity, and significant alcohol
intake [6,7]. Furthermore, a recent systematic review and meta-
analysis demonstrated a positive association between compound
heterozygosity for C282Y/H63D and the risk of NAFLD and HCC,
without liver cirrhosis [8] in contrast to prior studies [9,10]. The
2019 ACG guidelines for HH also don’t reflect these findings [8] as

their official recommendation is not to screen for HCC in patients
with HH and Stage 3 or less fibrosis [1].

Hypogonadism has been shown to be the most common non-
diabetic manifestation of homozygous hemochromatosis but has
not been implicated in the heterozygous variant to a significant
degree [11]. However, HFE and transferrin gene polymorphisms
have been shown to effect the hypothalamic-pituitary- gonadal
(HPG) axis in a case-control association study of 127 infertile men
[12]. Conversely, low testosterone levels have been associated
with hepatic steatosis in NAFLD independent of the presence of
diabetes mellitus, obesity, or hyperlipidaemia presumably via low
circulating sex hormone binding globulin [13,14]. Furthermore,
higher testosterone and sex hormone binding globulin levels in men
are associated with a reduced risk of hepatic steatosis and elevated
AST/ALT ratios, independent of age, smoking, alcohol consumption
and physical activity [15]. Therefore, in our patient, hypogonadism
can be independently associated with HH, though less likely with
compound heterozygosity and lower SF levels, or with NAFLD/
hepatic steatosis independent of the presence of the metabolic
syndrome phenotype. Investigating sex hormone binding globulin
levels may be a way to distinguish between the two possible
aetiologies. Only one similar case report was found published by a
Dutch group in 2000 describing a 24-year-old man presenting with
loss of libido and erectile dysfunction as the initial symptoms of
hemochromatosis, though with a non-classical genotype [16]. In our
patient, the SF level was very mildly elevated which is not commonly
associated with iron-overload related disease manifestations. Given
the overview of the literature, the clinical relevance of a C282Y/
H63D mutation is controversial. Additionally, our patient does not
demonstrate the classic metabolic syndrome phenotype given the
lack of insulin resistance, obesity, and abdominal adiposity. In the
context of his HFE mutation and lack of comorbidities, there is a
lower risk of development of hepatic fibrosis and cirrhosis from his
current state of steatosis as further demonstrated by his follow-up
Fibro Scan. However, given the positive association of his mutation
with NAFLD and HCC without liver cirrhosis/fibrosis along with
the lack of clarity regarding this in ACG’s 2019 guideline, ongoing
screening for HCC will need to be an educated discussion between
the provider and the patient.

Role of the Sponsor

No funding organization had any role in the design and conduct
of the study, collection, management, analysis and interpretation of
the data; and preparation, review, or approval of the manuscript.

Consent

Informed consent was obtained from the patient prior to
submission of case report. Signed consent form can be provided to
journal if necessary.
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