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Type LI Hyperlipoproteinemia Exaggerated by Sheehan’s
Syndrome With Advanced Systemic Atherosclerosis
—— A 28-Year Clinical Course ——
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A 38-year-old Japanese woman was admitted to hospital for further examination of systemic xanthomas. She had
a past history of genital bleeding during her third delivery at the age of 21 years. She was diagnosed with
Sheehan's syndreme. Her serum total cholesterol and triglyceride concentrations were 500 and 898 mg/dl,
respectively, She was also diagnosed as having type III hyperlipoproteinemia on the basis of the presence of a
broad-j3-band on agarose gel electrophoresis and extremely high concentrations of very-low-density lipoprotein
cholesterol (310mg/dl). The diagnosis was later confirmed by her apolipoprotein E isoforms (E2/E2) and geno-
types (epsilon2/epsilon2). Thyroid and corticosteroid hormone replacement therapy cured the xanthomas, but
also elevated her blood pressure. The serum concentration of intermediate-density lipoprotein cholesterol was
consistently high, whereas that of low-density lipoprotein cholesterol was relatively low during the follow-up.
Coronary atherosclerosis had already developed by the age of 38 years, and progressed significantly over the
following 28 years. Severe stenotic lesions were observed in the bilateral renal arteries and carotid arteries, and
in the abdominal aorta when she was 66 years old. These findings suggest that the continnous elevation of inter-
mediate-density lipoprotein cholesterol for a long period contributed to the development of the atherosclerotic

lesions. (Circ J 2005; 69: 746-751)
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concentrations of total cholesterol and low-density

lipoprotein (LDL) cholesterol, as well as triglyces-
ides, are associated with increased risk of atherosclerosis!=
Type HI hyperlipoproteinemia (HLP) is a rare inherited
dyslipidemia characterized by the presence of -migrating
very-low-density lipoprotein remnants? and the concen-
trations of sesurn cholesterol and triglycerides are usually
elevated to approximately 300mg/dl. The serum concen-
trations of LDL cholesterol, an atherogenic lipoprotein
cholesterol. are usually lower than normal, whereas that of
remnant lipoprotein cholesterol is markedly elevated. The
common molecular cause of type I HLP is homozygosity
for a rare isoform of apolipoprotein (apo} E, namely E2,
whose single amine acid at residue 158 is changed from
arginine to cysteine? However, less than 10% of apoE2
homozygotes are known to develop hyperlipidemia®’
which indicates that the manifestation of hyperlipidemia

Epidemiological studies have established that high
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requires additional genetic, hormonal, or environmental
factors, such as obesity, diabetes, hypothyroidism, or
abnorimal estrogen status? Patients with type Il HLP have
an increased risk for premature systemic and advanced
atherosclerosis, despite having low concentrations of LDL
cholesterol4.8:9

To cur knowledge, there are very few detailed reports on
the long-term development and progression of athero-
sclerotic lesions in type I HLP. We report a woman with
type Il HLP (homozygous for apoE2) that was thought to
be exaggerated by the onset of Sheehan’s syndrome, and
she developed advanced atheroscleratic lesions in the coro-
nary, carotid and renal arteries, and abdominal aorta during
a 28-year-clinical course,

Case Report

A 38-year-old Japanese woman was admitted to
Kanazawa University Hospital in 1975 for examination of
systemic xanthomatosis. At the age of 21 years in 1959 she
had excessive bleeding during her third delivery, after
which she become drowsy 7 days later and developed
amenorrhea. She also lost her pubic and axillar hair, and
became sensitive to cold. Her first cutaneous xanthoma was
observed on her left thumb in 1971, after which they de-
veloped on her elbows, the backs and soles of her feet, and
her knees. Xanthoma striatum palmare was also found
(Fig 1A). Her serum total cholesterol and triglyceride
concentrations were 500 and 898 mg/d], respectively, and
lipoprotein analysis by agarose gel electrophoresis showed
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Figl. Cutanecus xanthomas on the fingers and palmar creases at the
age of 38 years in 1975 {A), 17 years after the onset of Shechan's
syndrome. Striae palrnaris was not evident in 2004 (B).

a broad-3-band, suggesting the presence of type Tl HLP.
The apoE phenotype of the patient was later determined to
be apoE2/E2.

Several endocrine tests were performed to examine her
anterior pituitary function (Fig2) and the results showed
that her anterior pitvitary function, especially for thyroid
stimulating hormone, was severely impaired, and because
of the previous episode of genital bleeding she was diag-
nosed with Sheehan’s syndrome.

She received 20mg of hydrocortisone and 70mg of
thyroid sicca (Fig3A). The serum total cholesterol and
triglyceride concentrations were considerably decreased to
approximately 200 and 150 mg/d], respectively, by dietary
and hormone replacement therapy (HRT). Surprisingly,
her palmar xanthoma began to disappear 2 months afier
starting HRT and had completely disappeared after 2 years
of additional treatment with clofibrate (Fig 1B). However,
the HRT increased her blood pressure above the normal
range (Fig3B). Lipoprotein analysis by agarose gel elec-
tropharesis showed persistence of the broad-? -band
throughout the clinical course. In December 2003, the
serum creatinine concentration increased gradually from
approximately 0.6mg/d]l o 1.6 mg/dl, and an ultrasonic
examination revealed an atrophic left kidney. She was
admitted to Kanazawa University Hospital for further
examination of renal function and vascular complications
in January 2004,

Her serum lipid concentrations at admission are shown
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Fig2. Results of thyroid harmone-releasing hormone test, luteiniz-
ing hormone-icleasing hormone test, and arginine-loading test show
no significant increases of thyroid stimulating hormone, luteinizing
hormone, follicle-stimulating hormone, or growth hormone. The pa-
tient was diagnosed as Sheehan's syndrome on the basis of these
resulis.

in Fig4. Despite her serum cholesterol and triglyceride
concentrations being within the normal limits, a significant
amount of remmnant lipoprotein was detected by electro-
phoresis and ultracentrifugation analysis. Coronary angio-
graphy performed in January 2004 showed significant
progression of coronary atherosclerosis especially in the
right coronary artery (Fig SB), compared with the findings
in 1976 (Fig5A). Abdominal aortography and 3-dimen-
sional computed tomography showed severe stenosis in the
proximal portion of the left renal artery and occlusion of
the right renal artery. A high degree of atheroma was
present en the surface of the abdominal aorta (Fig6). The
intima—media thickness of the common carotid artery was
0.9mm, and atherosclerotic plaques were observed around
the bilateral bifurcations of the carotid arteries. However,
no significant intracranial atherosclerotic lesions were
detected by magnetic resenance angiography {(data not
shown).

Discussion

The present case can be discussed from 2 viewpeints: (1)
the etiological significance of anterior hypopituitarism 1o
the onset of female type I HLP, and (2) higher concentra-
tions of remnant lipoprotein independent of hyper-LDL-
cholesterclemia as a cause of systemic atherosclerosis.

The primary molecular cause of type I HLP is the pres-
ence of apoE2# The development of overt hyperlipidemia is
known to require homozygosity of apoE2, although most
apoE2 homozygotes present with normolipidemia or even
hypolipidemia$? which indicates that the manifestation of
type Il HLLP requires factors. This is the first case report of
type Il HLP caused by homozygosity of apoE2 exaggerated
by Sheehan’s syndrome, with secondary anterior hypopitui-
tarism that resuited from the genital bleeding. In fact, type
Il HLP is much more commeon in males than in females,
and atherosclerosis seldom develops in females until meno-
pause!0l There have been case reports of type I HLP
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Figd. (A) Changes in serum concentrations of total cholesterol (T-Chol), triglycerides (T'G), and high-density lipopro-
tein cholesterol (HDL-C). (B} Changes in blood pressure were treated with a combination of several hypotensive drugs. It
was difficult to determine exactly when renovascular hypertension became clinically obvious because her blood pressure

2004

was constanily above the ideal mnge.

exaggerated by hypothyroidism in females!2-%6 3 of which
were associated with idiopathic early amenorrhea!2-14 The
present case also showed both hypothyroidism and pitui-
tary amenorrhea. Nearly all the female patients with type Il
HLP in the previous reporis were post-menopausal, with
estrogen replacement returning the lipid profile to normal?
Thus, estrogen insufficiency in addition to hypothyroid
status might be important for the presentation of hyperlipi-
demia in apo E2/2 women.

It is very rare for premenopausal females to show clini-
cally significant atherosclerosis even in familial hyper-
cholesterolemial? a well known proatherogenic genetic

disorder. Although most estrogen replacement therapy fails
to ameliorate atherosclerotic cardiovascular diseases, endo-
genous estrogen is recognized as an atheroprotective
hormone with the following effects on bloed vessels: vaso-
dilatation, inhibidon of the response to vascular injury,
increase in endothelial-cell growth, and smooth-muscle-
cell growth!€ Estrogen is also known to exert an atheropro-
tective effect on the lipid profile, by decreasing the total
and LDL cholesterol concentrations and that of lipoprotein
(a), and increasing the high-density-lipoprotein cholesterol
and triglyceride concentrations!® On the other hand, the
role of testosterone in atherogenesis is controversial!® In

Ciradation Journal 170l 69, June 2005
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Fig4. Lipoprotein analysis by agarese gel electrophoresis and ultracentrifugation in 2004. The patient had not 1aken
lipid-lowering drugs for 3 months prior to the analysis, and her blood sample was drawn after overnight fasting. Serum
concentrations of lipid and apolipoprotein (apo) concentrations were measured enzymatically. Low-density lipoprotein
cholesterol (LDL-C) was measured by direct method using a commercially available kit (Daiichi), remnant-like lipopro-
tein-cholesterol (RLP-C) was measured after precipitating serum lipoproteins with anti-apoA-I and anti-apoB antibodies.
Serum lipoprotein was separaled by uliracentrifugation and agarese gel electrophoresis. Agarose gel electrophoresis
showed a broad-2-band. Serum concentrations of intermediate-density lipeprotein were continnously elevated despite her
T-Chol and trigryceride conceniration maintained within the normal ranges by dietary and drug treatment. VLDL, very-
low-density lipoprotein; IDL, intermediate density lipoprotein; TC, total cholesterol; EC, free cholesterol; PL., phosphe-
lipids.

Fig3. Coronary angiography in 1976 {A) and
2004 (B). In 1976, mild-1o-moderate atheroscle-
rotic tesions were observed in the proximal portion
of the left anterior descending artery (approximate- t
ly. 50% in diameter), the proximal portion of the {
posterolateral artery (approximately 25% in diame- i
ter), and the proximal-to-middle portion of the right

coronary artery (50-75% in diameter). In 2004,
there was no significant angiographic progression
of atherosclerotic lesions in the left coronary sys-
tem, but 90% and 75% (diameter) stenoses had
develeped in the proximal and middle portions of
the right coronary artery, respectively.

Circulation Jotimal  Vol. 69, June 2005
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Figh. Atherosclerotic lesions in the abdominal aorta and bilateral renal asteries detected by 3-dimensional computed
tomography (A} and angiography {B). The abdominal aorta has severe and complicated atherosclerotic lesions, the proxi-
mal and distal portions of the left renal artery are severely stenosed (approximately 90% in diameter) and there is total
occlusion of the proximal portion of the right renal artery, which was compensated by cellateral arteries from the Jumbar
arteries, The left kidney is atrophic and almost non-functional.

the case presented here, the concentrations of both estrogen
and androgen were unphysiologically low (data not shown),
and low sex hormone status in addition to type I HLP
might play a role in the progression of systemic atheroscle-
rosis,

The other important feature of the present patient was
the development of premature coronary atherosclerosis and
severe petipheral atherosclerosis, which provides strong
evidence that factors other than LDL cholesterol concen-
tratien, such as remnant lipoproteins, conatributed to the
development and progression of atherosclerosis. It js diffi-
cult to presume when renovascular hypertension became
clinically overt. Losito et al reported that renovascalar
hypertension increases in coronary artery disease more
frequently than essential hypertension?¢ Angiotensin 1,
which increased in a patient with renovascular hyperten-
sion, induced proatherogenic inflammatory cytokines such
as interieukin-62! and antithrombotic factors such as plas-
minogen activator inhibitor-i22 in vitro. It is therefore
speculated that atherosclerotic renovascular hyperiension
rapidly accelerates the progression of systemic atheroscie-
rosis.

Finally, premature coronary artery disease had already
developed in the patient when she was only 38 years old,
17 years after the onset of Sheehan's syndrome, with appar-
ent hyper-remnant-lipoproteinemia. Coronary and periph-
eral atherosclerosis progressed considerably despite the
LDL cholesterol concentrations being kept within normal
limits by dietary and clofibrate treatment. We presume that
lipoproteins other than LDL, such as the remnant lipopro-
teins, that were continuously elevated during the clinical
course, contributed to the development and progression of
the marked atherosclerotic lesions in this patient. Anterior
hypopituitarism and renovascular hypertension might also
have accelerated systemic atherosclerosis.
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