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ABSTRACT
Leptin replacement therapy (LRT) has drastically improved the prognosis of patients with
lipodystrophy, but pro-inflammatory properties of leptin could become evident in the
long term. Here, we report a 30-year-old Japanese woman with generalized
lipodystrophy-associated progeroid syndrome due to a heterozygous LMNA variant
(c.29C > T; p.T10I), who was diagnosed with severe aortic stenosis (AS) after more than a
decade of LRT, which required transcatheter aortic valve implantation. Given her marked
hypoadiponectinemia and the LMNA variant, our patient might have been susceptible to
progeria-associated disorders, including aortic stenosis, which could have been
exaggerated by the prolonged ‘imbalanced adipokines’ caused by LRT between pro-
inflammatory leptin and anti-inflammatory adiponectin. Thus, long-term LRT could be
associated with AS in patients with the LMNA variant to cause generalized lipodystrophy-
associated progeroid syndrome and hypoadiponectinemia.

INTRODUCTION
Lipodystrophy is a syndrome characterized by the loss of adi-
pose tissue, which leads to severe metabolic disorders, such as
diabetes mellitus, hypertriglyceridemia and hepatic steatosis,
partly due to adipokine insufficiency. Leptin is one of the major
adipokines to regulate glucose and lipid metabolism, and leptin
replacement therapy (LRT) during the past two decades have
drastically improved the prognosis of patients with lipodystro-
phy1,2. In addition to the benefits on metabolism, leptin is also
known to have pro-inflammatory properties, in contrast to an
anti-inflammatory adipokine, adiponectin3, which could become
evident in long-term LRT. Here, we show a case to suggest the
potential association between long-term LRT and aortic stenosis
(AS).

CASE REPORT
A 30-year-old Japanese woman was aware of systemic fat loss
at the age of 10 years, and was diagnosed with generalized
lipodystrophy at the age of 13 years. Three-time acute pancre-
atitis due to marked hypertriglyceridemia (triglyceride at maxi-
mum >10,000 mg/dL) and poor glycemic control (glycated
hemoglobin >8%) led her to start receiving LRT (metreleptin
0.08 mg/kg bodyweight) at the age of 16 years2.
Although hypertriglyceridemia and hyperglycemia improved,

and pancreatitis did not recur thereafter, she was diagnosed
with mild AS with tricuspid aortic valve at the age of 23 years.
AS gradually deteriorated, after remaining asymptomatic for
6 years with optimal medical therapy, and stable control of
hypertriglyceridemia and diabetes (triglyceride 130–1,200 mg/
dL; glycated hemoglobin 5–6%), she was subsequently diag-
nosed with congestive heart failure (CHF) when she presentedReceived 8 December 2021; revised 28 March 2022; accepted 1 May 2022
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with nocturnal dyspnea, and required hospitalization for wors-
ening of CHF triggered by infection. Despite the absence of
severe cardiomyopathy frequently associated with lipodystrophy,
her symptoms persisted due to AS (Figure 1), and she was
scheduled for hospitalization to undergo transcatheter aortic
valve implantation (TAVI).
The patient’s medical history included fatty liver disease,

hypertension and refractory foot ulcer at the ages of 15, 24 and
25, respectively. Genetic analysis showed a non-inherited
heterozygous LMNA variant (c.29C > T; p.T10I)4. She had no
family history of lipodystrophy or heart disease, although her
brother was diagnosed with hepatoblastoma.
On admission, her height was 157.5 cm, her bodyweight was

31.3 kg and her body mass index was 12.6 kg/m2. A physical
examination showed systolic murmur (Levine IV), but no
edema in the lower extremities. Laboratory data showed dyslipi-
demia (high-density lipoprotein cholesterol 20 mg/dL; low-
density lipoprotein cholesterol 71 mg/dL; and triglycerides
1,056 mg/dL), good control of diabetes (glycated hemoglobin
5.8%) and CHF (brain natriuretic peptide 107 pg/mL). They
also showed marked hypoadiponectinemia (total adiponectin
0.59 lg/mL; and high-molecular-weight adiponectin 0.01 lg/

mL) and hyperleptinemia (leptin 52.6 ng/mL) 3 h after admin-
istration of metreleptin. Her medication included candesartan,
bisoprolol, furosemide, bezafibrate and metreleptin at the dose
stated above.
Chest X-ray examination showed cardiomegaly (cardiotho-

racic ratio 60%). Transthoracic echocardiography showed severe
AS (aortic valve peak velocity 6.6 m/s; mean pressure gradient
82 mmHg; and aortic valve area 0.4 mm2), moderate mitral
stenosis, moderate left ventricular hypertrophy (left ventricular
mass index 207 g/m2) and right ventricular overloading (right
ventricular systolic pressure 67 mmHg), despite normal left
ventricular systolic function (ejection fraction 63%) with no
asynergy. Coronary angiography showed diffuse coronary artery
calcification without significant stenosis.
On day 7 of hospitalization, TAVI was successfully carried

out, with marked improvement of her symptoms, as well as
parameters of AS and CHF, and she had a stable course for
2 years thereafter (Figure 1).

DISCUSSION
AS without bicuspid aortic valve occurring in patients of the
present patient’s age is rare5, let alone severe AS requiring
TAVI or surgical aortic valve replacement in their 30s. Among
the risk factors for AS are high leptin and low adiponectin6,7,
and indeed, the present patient showed a markedly high leptin
level 3 h after administration of metreleptin accompanied by
marked hypoadiponectinemia, yielding an extremely high lep-
tin/adiponectin ratio of nearly 100, a marker of atherosclerosis
whose average was 0.6 in the general population8. Hyper-
leptinemia could be partly an overestimation, possibly due to
leptin bound to anti-leptin antibody or soluble leptin receptor
remains, but we later confirmed that at least free leptin index
was not lowered (leptin before administration of metreleptin
4.4 ng/mL; soluble leptin receptor 10.5 ng/mL; free leptin index
41.9). Furthermore, given that glucose and lipid metabolism
showed marked improvement by LRT, sufficient leptin was
deemed to be replaced in the present case.
We identified a heterozygous LMNA variant in this patient4,

which was later proposed to cause lipodystrophy and progeria
or GLPS9. Although none of the 11 patients with GLPS were
reported to have undergone TAVI or surgical aortic valve
replacement for AS, valvular disease was observed frequently,
and three of them developed severe calcification of aortic valve,
two of whom had received LRT for more than a decade9. We
thus hypothesized that the present patient might have been sus-
ceptible to progeria-associated disorders, including AS, which
was exaggerated by the prolonged ‘imbalanced adipokines’
caused by LRT, although the treatment led to a definite
improvement in her prognosis.
In the present case, refractory foot ulcer due to delayed

wound healing prompted us to avoid open-heart surgery and
select TAVI, and, thus, it is vitally important to prevent re-
stenosis of the implanted biological valve. In addition to con-
trolling risk factors for atherosclerosis, one of the potential
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Figure 1 | The course of aortic stenosis (AS) and congestive heart
failure (CHF) of the patient after initiation of leptin replacement therapy.
BNP, brain natriuretic peptide; Mean PG, mean pressure gradient; NYHA,
New York Heart Association functional classification; peak V, peak
velocity; TAVI, transcatheter aortic valve implantation.
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strategies is to optimize the dose of metreleptin, as far as hyper-
triglyceridemia and diabetes are well controlled. Furthermore,
co-replacement of adiponectin might prove a better approach
than replacement of leptin alone10, as it could attenuate the
pro-inflammatory effects of leptin, hopefully arresting the devel-
opment of AS by resolving the ‘imbalanced adipokines’.
In conclusion, the present case suggests a potential associa-

tion between long-term LRT and AS, and the LMNA variant to
cause GLPS and hypoadiponectinemia could constitute poten-
tial risk factors.
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