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Abstract 
Background: Pregnancy represents an additional challenge to the complex clinical picture of lipodystrophy disorders, and the management of 
such conditions with related comorbidities has been underreported. This work aims to outline the risk associated with a pregnancy event for 
women dealing with acquired partial lipodystrophy and the need for diverse but specialized care.
Case: We report on the successful pregnancy outcome of a 28-year-old woman with an acquired partial form of lipodystrophy related to an 
allogenic bone marrow transplant that occurred at pediatric age. Although metabolic control was challenging, glucose levels progressively 
improved during the pregnancy, and triglycerides increased less than expected. The periodic monitoring of leptin levels showed a progressive 
increase with a peak in the third trimester (41.53 ng/mL), followed by a fast decline the day after giving birth, with a lower basal level than the 
prepregnancy period. However, preterm delivery occurred associated with cardiac complications in the mother.
Results: A total of 12 studies were retrieved concerning women aged 14 to 38 years with various lipodystrophy phenotypes. Diabetes and 
hypertriglyceridemia were the most common comorbidities. Most women had successful pregnancies despite gestational complications 
(including miscarriages), preterm and emergency deliveries, and newborns undergoing partum or postpartum transient or chronic complications.
Conclusion: Lipodystrophy disorders expose both mothers and children to very high risk. Intensive monitoring and care of all potential clinical 
complications should be planned and carried out by a multidisciplinary team before, during, and after the pregnancy. Leptin secretion during 
pregnancy should be investigated more deeply in these patients.
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Lipodystrophy syndromes are rare and heterogeneous, charac-
terized by a loss (or deficiency) of subcutaneous adipose tissue, 
abnormal fat deposition in ectopic areas, and decreased leptin 
levels. Metabolic impairment, insulin resistance, hypertrigly-
ceridemia, hepatic steatosis, diabetes, and dyslipidemia are 
typical comorbidities observed within this syndrome [1, 2]. 
Physical examinations and clinical history allow the assessment 
of distinct body composition (with laboratory findings) and 
glucose/lipid metabolic impairment [3], leading to a conclusive 
diagnosis of lipodystrophy. However, due to the low preva-
lence and heterogeneity, lipodystrophy may frequently be un-
recognized or misdiagnosed among other diseases [1, 4].

Effective management of lipodystrophy includes lifestyle 
changes, such as diet and exercise. Plastic surgery and psycho-
logical support can improve the well-being of some patients 
[1], as well as evidence-based medical treatment of specific 
metabolic comorbidities, to manage the short- and long-term 

complications of the disease. The need to treat metabolic co-
morbidities may be reduced with leptin replacement therapy 
[5, 6].

Lipodystrophy disorder is classified as genetic or acquired, 
partial or generalized. In the context of acquired partial lipo-
dystrophy (APL), bone marrow transplantation (BMT), espe-
cially in conjunction with total body irradiation, is considered 
a high-risk factor for the development of the disease [7-16].

Given the complexity and rarity of the disease, with an esti-
mated global prevalence of 1.3 to 4.7 cases/million [17], preg-
nancy represents a delicate and challenging event, and the 
management of this condition is underreported in the litera-
ture (in the 2 two decades, of around 1300 studies reporting 
on lipodystrophy cases, 10-15 studies concerned its manage-
ment during a pregnancy). To provide additional knowledge 
on this topic, this paper aims to provide an overview of the 
complexity of lipodystrophy disorder during pregnancy, its 
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challenging management, and the associated increased risk of 
pregnancy complications. The first case report in an APL sec-
ondary to BMT is also presented to provide a practical ex-
ample of clinical management.

Case Report
We report a case of a pregnant 28-year-old Caucasian female 
followed for diabetes and hypertriglyceridemia since she was 
21 years old in the context of APL. Past medical history in-
cluded childhood lymphocytic leukemia at 8 years old, treated 
with radiotherapy and chemotherapy (CT) (AIEOP-BFM LLA 
2000 protocol—prephase: prednisone IV + methotrexate 
(MTX) intrathecal (IT)—induction: vincristine IV + prednis-
one IV + daunorubicin IV + asparaginase intramuscular +  
MTX IT—consolidation: cyclophosphamide IV + mercapto-
purine oral + cytarabine IV + MTX IT), and allogeneic BMT. 
At the age of 13 years, she developed CT-related heart disease 
with left ventricular dysfunction [ejection fraction (EF) 45%] 
that was treated temporarily with β-blocker and angiotensin- 
converting enzyme inhibitors; it normalized during follow-up.

At the first physical examination in our center, the 26-year-old 
patient reported a cushingoid face, buffalo hump, loss of sub-
cutaneous adipose tissue in the lower and upper limbs with accu-
mulation in the suprascapular area, acanthosis nigricans, and 
defluvium capitis. She was of normal weight (weight 46 kg, 
body mass index: 21 kg/m2). She described that Cushing features 
were slightly present in infancy during the acute phase of cancer 
treatment. However, changes in her body composition and face 
started becoming more apparent some years later, mainly after 
puberty.

Excluding autoimmune conditions, diabetes was reclassified 
from type 1 to a lipodystrophy-related type. C-peptide was 
maintained (1.32 ng/mL at fasting). Insulin resistance was con-
firmed by the daily insulin amount (3.13 UI/Kg/24 hours) and 
the insulin dose-adjusted hemoglobin A1c (HbA1c) index 
(23.7 ng/mL) [18]. Cushing syndrome was excluded [normal 
cortisol inhibition after suppression test with dexamethasone 
1 mg (0.5 µg/dL) and normal urinary free cortisol (4.4 µg/ 
24 hours)]. Androgens (17 OH progesterone: 0.51 ng/mL, tes-
tosterone: 12.2 ng/mL, DHEAS: 121.5 µg/dL) and thyroid 
function (TSH: 2.763 µUI/mL, fT4: 1.18 ng/dL) were normal.

Initial treatment concerned insulin (1.06 UI/kg, glargine total 
dose 14 UI/day, lispro total dose 36 UI/day), quickly titrated to 
high doses (3.13 UI/kg, glargine total dose 52 UI/day, lispro total 
dose 95 UI/day) because diabetes was not adequately controlled 
at ambulatory glucose profile [AGP; time in the range (TIR) 5%, 
time above range (TAR) 95%, time below range (TBR) 0%, glu-
cose management indicator (GMI) 11.3%]; metformin (1 g/day) 
and semaglutide (0.25 mg/week) were added. Nocturnal hyper-
phagia partially improved by semaglutide treatment. An in-
creased dose of semaglutide was not well tolerated due to 
nausea. Furthermore, the patient refused the use of a continuous 
subcutaneous insulin infusion. Hypertriglyceridemia was dis-
creetly controlled (182 mg/dL) with polyunsaturated fatty acid 
(3 g/day) and fenofibrate (145 mg/day). With a long clinical his-
tory of amenorrhea (FSH: 14 mUI/mL, LH: 6 mUI/mL, estradiol  
< 30 pg/mL, multifollicular ovaries at ultrasound at baseline), 
she had her first period after changing the treatment, without 
introducing progesterone or estrogens.

A short time later, at the age of 27 years, she became unex-
pectedly pregnant. Therefore, semaglutide, metformin, fenofi-
brate, and angiotensin-converting enzyme inhibitors were 

stopped; polyunsaturated fatty acid was reduced; and acetyl-
salicylic acid was added after gynecological consultation.

During the first trimester of pregnancy, AGP reports im-
proved (TIR 27%, TAR 73%, TBR 0%, GMI 8.5%), whereas 
triglycerides (TGs) increased but less than expected during 
pregnancy (548 mg/day).

In the second trimester, AGP reports kept improving [TIR 
55%, TAR 44% (30 + 14), TBR 1% (1 + 0), GMI 7.6%] after 
increasing the insulin dose and resuming metformin, as well 
as the hypertriglyceridemia state (296 mg/dL). As TSH values 
were inadequate for gestational age (3.44 UI/mL), levothyroxine 
was started as a precaution. At 16 weeks of gestation, cervical 
cerclage was performed, and progesterone therapy started.

During the third trimester, further improvement in glycemic 
control (TIR 77%, TAR 19%, TBR 4%, GMI 6.5%) was ob-
served, with a TIR of 77%. In the third trimester, she had a 
total weight gain of 9.5 kg.

Furthermore, during pregnancy, the patient developed se-
vere periodontitis with progressive total tooth loss, needing 
surgery procedures to decrease the widespread infection risk.

Despite achieving good glycemic control, at 33 weeks of 
gestation, the patient developed acute pulmonary edema fol-
lowed by an emergency cesarean delivery.

The echocardiographic evaluation showed severe left ven-
tricular diastolic dysfunction (EF 30%), treated with invasive 
ventilation, diuretics, nitroglycerin, inotropic drugs, and ivab-
radine. A cardiac magnetic resonance imaging showed a left 
ventricular dilatation and depression of systolic function with-
out alterations in tissue characterization or adipose tissue de-
pots, a probable consequence of previous treatment with 
anthracyclines.

Furthermore, suspecting the development of Sheehan syn-
drome due to hyponatremia and hypoprolactinemia, after de-
livery, the patient started cortisone acetate as a precautionary 
measure, which was interrupted due to evident normal 
hypothalamic-pituitary-adrenal function several weeks later.

Since glucose levels improved during pregnancy and TGs in-
creased less than expected, leptin values were periodically 
monitored during pregnancy and in the early postpartum pe-
riod: increased levels were progressively observed during preg-
nancy with a peak in the third trimester (41.53 ng/mL), 
followed by a fast decline the day after giving birth, with lower 
basal level than the prepregnancy period (Fig. 1). The new-
born was in good general condition (appropriate for gesta-
tional age, 2136 g) except for the development of mild 
hypoglycemia after birth and the finding of triple X syndrome. 
Leptin levels in the baby were 7.05 ng/mL.

Given the recent clinical history of heart failure, the previ-
ous therapy was restarted after childbirth; an SGLT2 inhibitor 
was included together with a temporary heart device, which 
was removed upon recovery of ventricular function.

In the 2 years after pregnancy, diabetes progressively 
deteriorated with a variable HbA1c (7.3-8.6%) during diet, insu-
lin treatment (3 UI/kg/die), SGLT2 inhibitor, and semaglutide 
(0.25 mg/weekly). TGs were partially controlled (290-540 mg/ 
dL) during treatment with fenofibrate, omega 3 (4 g/die), and 
MCT oil (15 mL/die). She returned to the basal weight.

Literature Review
Papers were identified by conducting a PubMed search using 
the following keywords or combinations: lipodystrophy 
AND pregnancy; lipoatrophy AND pregnancy. Only studies 
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on humans published in English in the last 25 years were con-
sidered. The articles were screened (full-text or abstract only) 
according to their relevance to the topic, as judged by the au-
thors. Specific information deemed relevant for the analysis 
was extracted for each study. In particular, the analysis fo-
cused on data related to the age of the patient, the type of lip-
odystrophy, clinical history of the patient, clinical features at 
physical examination, conditions developed or influenced by 
the pregnancy (including leptin values if reported), pregnancy 
outcome, and finally clinical state after childbirth.

Results
Twelve studies were selected and investigated further for the 
purpose of this work. The relevant information has been sum-
marized in Table 1.

Overall, the analysis included 48 women, aged 14 to 38 
years, affected by various types of lipodystrophy: 27 cases of 
familial partial lipodystrophy type 2 (Dunnigan type related 
to LMNA gene) [21, 22, 25, 26, 28-30]; 15 cases of FPLD 
type 3 [peroxisome proliferator-activated receptors (PPARγ) 
mutation) [19, 24, 27, 30]; 4 cases of partial lipodystrophy 
of unknown genetic cause [30]; 3 cases of generalized lipodys-
trophy, of whom 1 was acquired [20] and 2 congenital 
(AGPAT2 gene mutation) [23, 30]. Reported patients under-
went a total of 78 pregnancies with a positive outcome. Of the 
81 live newborns, some cases grew up in good condition after 
some initial complications [20, 23]. In 1 case, the child had de-
velopmental complications [24], and 11 cases reported neo-
natal hypoglycemia [29, 30]. Other problems, such as 
unspecified malformation, respiratory infection [29], and 
cases of neonatal death [19, 28, 29], were reported. The lipo-
dystrophy disorder was usually accompanied by comorbid-
ities, mainly including diabetes and hypertriglyceridemia, 
followed by arterial hypertension [19, 21, 28], pancreatitis 
[20, 24, 25], hepatic steatosis [19], preeclampsia [27, 29, 
30], or abdominal discomfort [20]. Summarized cases re-
ported some difficulties during pregnancy in managing pre- 
existing conditions, such as diabetes, hypertriglyceridemia, 

arterial hypertension, and pancreatitis. In 6 retrieved cases, 
new clinical conditions were developed during pregnancy 
[21, 24, 26, 27, 29]. The main clinical challenges during preg-
nancy concern achieving glycemic and TG control. In more 
detail, with the use of a high insulin dose and generally com-
plex treatment, blood glucose levels could be maintained 
within a borderline diabetic range (HbA1c < 6%) [19-21, 
23, 25]; however, poor or deteriorated glycemic control was 
also reported in some retrieved cases (HbA1c > 7.5%) [22, 
24], whereas they have never been reported to improve as in 
our case. Concerning the management of hypertriglyceridemia, 
unlike our case where TGs increased less than expected, some re-
trieved cases have reported TGs to increase significantly at the 
onset of the pregnancy, leading to complications, such as pan-
creatitis: for instance, 20 to 100 mmol/L at week 6 and 12, 
respectively [24], or 1566 to 9975 mg/dL at week 7 and 12, late-
ly ranged 1000 to 2000 mg/dL by treatment until birth [25].

Of the 79 pregnancies evaluated within these studies, it was 
possible to obtain information regarding the therapies applied 
during the pregnancy for only 37 cases. However, these data 
are still partial and fragmented. In the 23 cases (62.2%) result-
ing in live births, 18 (78.3%) required insulin therapy during 
pregnancy with variable doses (maximum 300 IU per day). Of 
all the pregnancies discussed, some reported the use, alone or 
in combination, of oral hypoglycemic therapy (n = 9, 24.3%; 
9 metformin only, 1 metformin plus glibenclamide) [22]. To 
control dyslipidemia, the use of lipid-lowering drugs was re-
ported in 5 cases (13.5%; 3 fenofibrate, 1 gemfibrozil) [26], 
1 gemfibrozil shifted to fenofibrate [25], and 1 atorvastatin 
[24]. In only 1 case there was the need for the use of estradiol 
(0.5 mg, transdermal therapeutic system) and progesterone 
and subsequently of steroid (hydrocortisone and then prednis-
one) [20]; in another case, the use of an antihypertensive drug 
(nifedipine) due to persistent hypertension was reported [21]. 
The use of leptin therapy was also reported in only 5 cases 
(13.9%).

A premature delivery often occurred around week <37, also 
via cesarean section [20, 22, 24, 29, 30]. Except for 1 case [20] 
where postpartum complications caused the mother’s death, 

Figure 1. Trend of leptin values (ng/mL) and glucose time in range (percent) at flash glucose monitoring during and soon after pregnancy. 
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clinical conditions generally improved and normalized after 
childbirth.

Only a few cases investigated the patient’s leptin levels. 
Otherwise, in FPLD2 subjects, leptin values were monitored 
before or at an early stage of pregnancy; further values during 
the second or third trimester were not reported. One case 
showed exceptionally normal leptin values (18.2 ng/mL) be-
fore pregnancy, which were preserved at 4 months of preg-
nancy (16.9 ng/mL) [28]. Low leptin levels (3-9.9 ng/mL) 
were otherwise generally observed before [27, 28] or at an 
early stage of pregnancy [19], which increased during the first 
weeks of the gestational phase in 2 cases (9.9 and 3 ng/mL pre-
pregnancy, 15.7 and 4.7 ng/mL at 6 weeks of pregnancy, re-
spectively) [28].

Discussion
Lipodystrophy disorder is classified as genetic or acquired, 
partial or generalized, whose manifestations are typically ac-
companied by comorbidities, including metabolic impair-
ment, insulin resistance, and hypertriglyceridemia [1]. In this 
heterogeneous scenario, pregnancy represents an additional 
challenge in managing such a complex condition. We de-
scribed a complex case of APL secondary to BMT with an un-
programmed pregnancy and compared it with the published 
literature.

First, our case aligned with the literature, resulting in a live 
female newborn. Most of the described patients, including our 
case, had successful pregnancies, although the clinical and 
metabolic pictures were frequently complicated at the start 
and during pregnancy. Case reports indicated a high risk 
for people with lipodystrophy subtypes, including several 
types of genetic partial lipodystrophies [19, 21, 22, 24, 25, 
27, 28, 30], congenital generalized lipodystrophies [23, 30], 
Köbberling syndrome [26], and another case of acquired gen-
eralized lipodystrophy [20]. Therefore, pregnancy is a debat-
able option for these patients. Miscarriage or death of a 
child after delivery is a meaningful event (31 events, preva-
lence of 26.3% on total pregnancies) [20, 22, 27, 28, 30] 
that should be taken into account and evaluated for the impact 
on quality of life.

Second, most of the cases, including our patient, experi-
enced a preterm emergency delivery ranging from 28 to 37 
weeks of gestation [19, 20, 22-24, 27, 29, 30], and many ba-
bies had partum or postpartum transient or chronic complica-
tions, including neurological injuries, or had chromosome 
disorders, as in our case. These findings suggest that follow-up 
should be organized with many specialist practitioners when a 
pregnancy is planned. Experienced emergency gynecologists 
and pediatricians should collaborate closely with physicians 
who follow young females with lipodystrophy during their re-
productive phase.

According to the results of our literature search, except for 3 
cases of generalized lipodystrophy [20, 23, 30], we retrieved 
cases concerned FPLD2 and FPLD3 related to LMNA or 
PPARγ mutation, respectively. These findings could suggest 
that pregnancy research could be more successful in partial 
lipodystrophies than in generalized cases. However, infertility 
problems, oligo/amenorrhea, and polycystic ovary syndrome 
are frequently reported [28-32]. On the other hand, unreport-
ed bias could not be excluded. Furthermore, our case is the 
first to date to report on a patient with APL following allogen-
ic BMT during her pediatric age. Other retrieved cases 

concerned acquired (general) forms of lipodystrophy with un-
known cause (likely autoimmune) [20].

Different genetic mutations can be correlated with specific 
forms of lipodystrophy, phenotypic, and clinical features, as 
well as diverse severity grades of the disease [33-35], and these 
characteristics seem to be maintained even during pregnancy. 
Fetal/neonatal death or nonmetabolic complications may be 
related to a fetal dysmetabolic environment of maternal origin 
over the pregnancy (see our case) or to the specific genes in-
volved in the phenotype. In particular, a functional PPARγ 
protein is reported to be essential for placental angiogenesis 
and fetal growth [36]. In 1 retrieved case reporting on a neo-
natal death, the PPARγ mutation inherited from placental tis-
sues was responsible for the abnormal placentation and the 
fatal outcome, suggesting that FPLD3 pregnancies may be at 
high risk, especially if the fetus has inherited the mutation 
[19, 37-40]. The causes of an increased risk of fetal/neonatal 
mortality and morbidity or birth weight, as observed in re-
trieved cases, have not been deeply investigated so far. 
Several pathogenic mechanisms could be involved, including 
effects of specific genes, metabolic dysfunctions, inflamma-
tion, epigenetic alterations, inadequate adaptation of the or-
ganism to the pregnancy, and altered homeostasis between 
the dyad unable to sustain energy delivery for fetus develop-
ment and growth.

Metabolic dysfunctions are always present in the described 
population, starting from diabetes and hypertriglyceridemia 
and followed by arterial hypertension [19, 21, 28-30], pan-
creatitis [20, 25], hepatic steatosis [19], or abdominal discom-
fort [20]. Furthermore, the metabolic phenotype of retrieved 
cases and thus their etiopathogenesis vary before and during 
pregnancy, also suggesting other potential issues than lipodys-
trophy playing a role in pregnancy management and outcome. 
The main clinical challenges during pregnancy concerned 
achieving glycemic and TG control, whereas in our case, glu-
cose levels progressively improved, and TGs increased less 
than expected. In some cases [23, 24, 26, 27, 29, 30], new con-
ditions have developed. The complexity of the treatments var-
ies among cases. However, a few details were present on the 
type of drugs in several of the papers.

Regarding PPARγ mutations, women carried out 1 or several 
pregnancies, all complicated by diabetes, hypertension, and/or 
hypertriglyceridemia [24, 27, 30] and frequently reported small 
for gestational age babies, when a fetal exposition to a dysme-
tabolic environment of maternal origin was present. This may 
suggest the potential role of lipodystrophy-related PPARγ var-
iants in inducing early metabolic complications. These mothers 
probably require supraphysiological insulin doses to maintain 
glycemic control and prevent hypertriglyceridemia and result-
ant pancreatitis; this titration strategy could impact the final 
baby weight or polyhydramnios presence.

Women affected by Dunnigan syndrome also carried out 1 
or several pregnancies in the presence of clinical complica-
tions, such as diabetes, hypertension, hypertriglyceridemia, 
and/or proteinuria, the latter not reported in pregnancy in pa-
tients affected by FPLD3 [21, 22, 25, 28-30]. Large babies 
were more prevalent than appropriate for gestational age or 
small for gestational age, suggesting that mechanisms impair-
ing fetal growth could be partially different from those with 
FPLD3. Several women achieved pregnancy via treatment 
with insulin sensitizers and less need for insulin, probably 
linked to a specific insulin-resistant phenotype, as also demon-
strated by the prevalence of polycystic ovary syndrome in 
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these patients [28, 29]. Metabolic conditions can change dur-
ing pregnancy: in the first half, higher insulin sensitivity 
coupled with an anabolic state and increased lipid storage 
are observed, whereas, during the second half, insulin resist-
ance starts, resulting in a catabolic state that favors energy 
from glucose, amino acids, and lipids for the fetus. In a healthy 
pregnancy, this insulin resistance is usually balanced by pan-
creatic positive feedback, leading to a high rate of insulin se-
cretion due to β-cell hyperplasia [41]. Therefore, it has been 
hypothesized that estrogens could be a master regulator of 
insulin-resistance grade in LMNA mutated patients during 
pregnancy since the phenotype typically starts from puberty 
and is more aggressive in females than males [1, 28, 42].

Here we report the first described case of pregnancy in a pa-
tient affected by APL secondary to an allogenic BMT that oc-
curred at pediatric age. BMT represents a high-risk factor for 
APL due to several reasons linked to the cancer history, in-
cluding total body irradiation, graft vs host disease, gluco-
corticoid treatment, CT, and stem cell transplant. All these 
events could contribute to the inhibition of preadipocyte ex-
pansion, fat loss at the subcutaneous adipose tissue level, 
and preferential migration of the mesenchymal stem cells 
transplanted to the visceral adipose tissue [16, 43]. Some of 
the patients with this form of APL present a Cushing pheno-
type, suggesting that glucocorticoid treatment may have con-
tributed partly to the phenotype—mainly alterations in body 
distribution since weight gain or obesity is not reported in 
the literature in these cases [43]. Besides adipose tissue dys-
function, these patients could develop many metabolic com-
plications and cardiovascular diseases secondary to cancer 
treatments [44]. Our patient suffered from an acute pulmon-
ary edema and required an emergency preterm delivery via ce-
sarean section at 33 weeks. The event was coupled with a 
severe left ventricular diastolic dysfunction (EF 30%) with 
left ventricular dilatation and depression of systolic function 
that was treated invasively. Since the cardiac magnetic reson-
ance imaging failed to detect alterations in tissue characteriza-
tion or adipose tissue depots, cardiac injury was a probable 
consequence of previous treatment with anthracyclines, sug-
gesting how managing these patients is a multidisciplinary 
challenge. Transient hypopituitarism was also observed with-
out starting lactation, probably due to the acute hemodynam-
ic alterations [45].

First, at the baseline visit in our clinic, the patient had suf-
fered from a long history of amenorrhea with maintained go-
nadotropin secretion but low estrogen levels, likely due to a 
partial leptin insufficiency or leptin asynchrony, since it has 
been demonstrated that leptin regulates LH and estradiol os-
cillations [46]. The quick restoration of ciclicity after the par-
tial improvement of glucose control was quite unexpected. We 
cannot exclude a role of the introduction of semaglutide in her 
daily treatment. There is evidence that glucagon-like peptide 
(GLP)-1 inhibits appetite in part through regulation of soluble 
leptin receptors and that it can restore leptin responsiveness 
[47]. Furthermore, several studies have demonstrated that 
GLP-1 and its analogs, beyond improving body weight and 
metabolic health, regularize menstrual cycling and improve 
pregnancy rates and outcomes, acting both on gonadotro-
phins and ovary [48].

Before pregnancy, the patient presented hypertriglyceride-
mia and lipodystrophy-related diabetes that were not con-
trolled, although she was on therapy. Unexpectedly, glucose 
levels progressively improved during the pregnancy, and 

TGs increased less than expected, which are 2 of the main clin-
ical conditions associated with lipodystrophy representing a 
challenge for clinical care, as discussed before. To explain 
this phenomenon, we started to measure leptin levels. 
Interestingly, increasing levels were observed, in our case, 
with a peak in the third trimester (41.53 ng/mL), followed 
by a fast decline the day after giving birth, with a lower basal 
level than the prepregnancy period. If a few reports described 
pregnancy in patients with lipodystrophy, a minority of them 
reported leptin levels during pregnancy. A paucity of cases in 
FPLD3 and FPLD2 reported leptin values only in the early 
stage of the first trimester. Similarly to our case (acquired 
form), these retrieved cases of congenital forms reported ini-
tially a stable or slight increase of leptin levels; however, 
they did not investigate them afterward [19, 28]. Indeed, we 
have no comparisons to discuss in depth the increase in leptin 
levels that we recorded in the first and second trimesters of ges-
tation in our case. Since the hormone abruptly dropped down 
after the delivery, we hypothesized that the increase in the 
blood was due to placental and/or fetal origins. Leptin and 
its receptor are both expressed in the placenta, modulating in-
vasions, nutrient transport to the fetus, and healthy fetal 
growth. Abnormal high levels of expression are associated 
with the risk of cesarean section, preterm birth, and pre-
eclampsia [49, 50]. Too high leptin levels are also associated 
with gestational diabetes and macrosomia [51].

We speculated that placental production of leptin in our pa-
tient balanced the partial deficiency due to subcutaneous fat 
loss observed before and after pregnancy, contributing to 
her metabolic improvement despite discontinuing several 
drugs, such as semaglutide and fibrate, for safety reasons. 
We cannot exclude that the same phenomenon contributes 
to the phenotype in pregnancy, at least in patients with lipo-
dystrophy due to LMNA mutations, although tailored studies 
are needed. Although this is a hypothesis, it is supported by 
several physiological findings. During pregnancy, the mother 
preferentially uses fats and fat storage for energy while con-
serving the fetus’s access to glucose and amino acids. 
Consequently, lipolysis is increased, and TGs are used to 
meet her energy requirements. It is possible that, in our case, 
coupled also with the increase in leptin, insulin resistance 
did not overcome the physiological threshold, and the change 
in metabolic fuels related to the placenta favored the decrease 
in TGs we observed. In parallel, the increased peripheral use of 
glucose by the fetus, the increased glycogen storage, and the 
decreased glucose production by the liver could have contrib-
uted to the improvement in glucose metabolism. Different ex-
pressions of glucose transporters and insulin receptors in the 
placenta could contribute to the phenomenon [52, 53]. 
Furthermore, the treatment with GLP-1 analog could be hy-
pothesized to have a role in the increase of leptin during preg-
nancy in our patient, since it modulates leptin circulating 
levels, as discussed before [47]. All of these speculations de-
serve further study.

We cannot easily compare the clinical phenotype of our pa-
tients with respect to genetic forms and other acquired forms 
of lipodystrophy since, regarding the latter etiology, only an-
other case has been published [20]. However, also in this case, 
severe hypertriglyceridemia and diabetes were present before 
pregnancy with a following acceptable metabolic trend during 
the gestation, although an urgent cesarean section at 28 weeks 
was needed. Metabolic features deteriorated 6 months after 
the delivery such as in our case. The primary pathogenesis 
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of lipodystrophy may influence the metabolic and organic fea-
tures during pregnancy. Information derived from wide co-
horts and registries is warranted to explore these aspects.

This work has some limitations. Only cases described in the 
last 25 years were included, and several other studies had been 
previously published. However, very old cases are classified 
too frequently only as lipoatrophic diabetes, reducing the pos-
sibility of phenotyping them [54-56]. Moreover, in our case, 
leptin values were not measured in the cord blood and/or pla-
cental expression during delivery due to the emergency cesar-
ean section and the mother’s compromised hemodynamic 
conditions. On the other hand, our study was the first one 
to describe leptin levels during the last months of pregnancy 
in an APL.

In conclusion, despite the positive outcome and eventual 
clinical recovery and improvement or stability in most cases, 
pregnancy in the presence of a lipodystrophy disorder exposes 
both the mother and the child to very high risks. Therefore, 
achieving prepregnancy metabolic control and a meticulous 
care plan for the intense multispecialty monitoring of the sub-
ject before, during, and after pregnancy is required. The regu-
lation of leptin secretion during pregnancy and its potential 
therapeutic modulation in different phenotypes of lipodystro-
phy should be further investigated.
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