ENDOCRINOLOGY

Evaluation of Coronavirus Disease 2019-Related
Morbidity and Mortality in Lipodystrophy Patients
During the Pandemic Period

ABSTRACT

Objective: Coronavirus Disease 2019’s (COVID-19) impact on rare disease populations such as lipo-
dystrophy syndromes is unknown. We assessed COVID-19 infection outcomes in lipodystrophy syn-
dromes and aimed to investigate the effect of restricted access to the hospital during the pandemic
on metabolic parameters.

Methods: A survey form consisting of descriptive questions about the situation of the patients dur-
ing the COVID-19 pandemic was created. The survey was performed by phone in February and March
2021; all patients gave verbal consent. Patients diagnosed with lipodystrophy syndromes partici-
pated in our study. Demographic parameters were recorded. They were asked if they were diagnosed
with COVID-19; if so, the hospitalization, intensive care unit need, oxygen requirement, and COVID-19
treatment were questioned. Laboratory data were recorded from the hospital records.

Results: Seventy-one patients were investigated. Lipodystrophy patients in our study had at least 1
comorbid disease. Diabetes mellitus was the most common (87.1%). Six patients stated they had a
COVID-19 infection (6/71, 8.5%). Three cases (50.0%) were hospitalized, and 1 (16.6%) patient was fol-
lowed up in the intensive care unit. There were no deaths in our cohort. When the laboratory param-
eters of the entire group were evaluated, spot urine microalbumin increased significantly compared
to the prepandemic period (P=.013).

Conclusion: Lipodystrophy patients may experience COVID-19 more severely due to their numerous
comorbidities. Further research should be conducted with larger patient cohorts to investigate this
relationship.
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Introduction

Lipodystrophic syndromes are a rare group of diseases characterized by the complete or par-
tial absence of subcutaneous adipose tissue with hereditary or acquired defects.’ There are
4 defined forms of lipodystrophic syndromes: congenital generalized lipodystrophy (CGL),
familial partial lipodystrophy (FPLD), acquired partial lipodystrophy (APL), and acquired gen-
eralized lipodystrophy (AGL).

In some lipodystrophic syndromes, pathological fat accumulation occurs in other body parts,
including the liver. Fatty liver increases hepatic and extrahepatic morbidity in patients with
lipodystrophy. The degree of fat loss correlates with the severity of metabolic abnormalities.
Insulin resistance and related comorbidities occur in patients with severe lipodystrophy.?

Congenital generalized lipodystrophy and FPLD are the 2 most common genetic lipodys-
trophies. Individuals with CGL experience complete or near-complete depletion of body fat,
resulting in the abnormal accumulation of ectopic fat in organs like the liver and muscles.
Familial partial lipodystrophy is a rare genetic disorder that leads to the partial loss of fat,
predominantly affecting the limbs, trunk, and gluteal areas. The FPLD is linked to insulin-
resistant diabetes, hypertriglyceridemia, low HDL cholesterol, hepatosteatosis, and an ele-
vated risk of cardiovascular disorders.>* Acquired generalized and partial lipodystrophies are
mainly autoimmune and show complement abnormalities.’

In late winter 2019, the appearance of the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) led to the coronavirus disease 2019 (COVID-19) pandemic, which first
occurred in the spring of 2020. More than 150 million cases of COVID-19 have been declared.®
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Coronavirus disease 2019 is a viral disease mainly affecting the pul-
monary system, such as interstitial pneumonia and acute respira-
tory distress syndrome (ARDS).® During this outbreak, patients with
chronic diseases are at higher risk for the life-threatening effects of
COVID-19.” These conditions are ischemic cerebrovascular disease,
chronic renal failure, chronic obstructive pulmonary disease, dia-
betes mellitus, cancer, obesity, and pregnancy. These comorbidities
have been associated with severe COVID-19.8° According to data
from the Chinese Center for Disease Control and Prevention, mild
disease is 81%, severe disease (e.g., shortness of breath, hypoxia,
or >50% lung involvement) is 14%, and critical illness (e.g., respira-
tory failure, multi-organ dysfunction, or shock) is 5% reported. The
overall case mortality rate was 2.3%.'° As of the date of that report
(November 26, 2021), a total of 8 700641 cases have been diagnosed
in Turkiye, according to the Turkish Ministry of Health data, and the
case fatality rate was 0.8 %."

During the COVID-19 pandemic, standard control applications in
health institutions have decreased in our country within the scope
of isolation measures, as in the rest of the world. In this process, the
follow-up of diabetes, cardiovascular diseases, neurological disor-
ders, and similar chronic diseases has also become difficult, and their
course has deteriorated. The impact of the COVID-19 pandemic on
rare diseases, such as patients with lipodystrophy, is unknown.

This study aimed to examine COVID-19 morbidity, mortality, and
illness progression in patients with lipodystrophy syndromes.
Additionally, we sought to investigate the impact of restricted hospi-
tal access during the pandemic on metabolic parameters within this
patient population.

Materials and Methods

The Ethics Commiitee of Dokuz Eylil University Faculty of Medicine
approved the protocol for this study (approval number: 2021/10-03,
date March 29, 2021). Seventy-one patients diagnosed with lipo-
dystrophy were included in the study. These patients were under
follow-up at the hospitals of 4 universities: Dokuz Eylul University
Faculty of Medicine, Ege University Faculty of Medicine, Mersin
University Faculty of Medicine, and Malatya inénii University Faculty
of Medicine. Lipodystrophy patients were divided into 4 groups
according to their clinical characteristics. The clinical diagnosis of CGL
was made with the complete or near-complete loss of body fat tis-
sue present since birth. The clinical diagnosis of FPLD was made with
varying degrees of subcutaneous fat tissue loss in the extremities and
trunk, starting during childhood and puberty. The clinical diagnosis of
AGL was made in patients who started in adulthood and observed a
gradual loss of subcutaneous fat throughout the body. The diagnosis

MAIN POINTS

« Lipodystrophic syndromes are a rare group of diseases.
Coronavirus disease 2019's (COVID-19) impact on rare disease
populations like lipodystrophy syndromes is unknown.

« Lipodystrophies, along with multiple comorbidities, may make
the COVID-19 infection more severe. Further research should
be conducted with larger patient cohorts to investigate this
relationship.

+ The pandemic may lead to deterioration in some metabolic
parameters in patients with rare diseases.
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of APL was made in patients with gradual loss of fat, especially from
the upper part of the body (head, neck, upper extremities).” A sur-
vey form consisting of descriptive and straightforward questions
was created. The survey was conducted by phone in February and
March 2021; all patients gave verbal consent. Age, gender, weight,
height, comorbid diseases, and patients’ treatments were recorded.
They were asked if they had COVID-19 so far; if so, the hospitalization
and oxygen requirement, COVID-19 treatment, and ongoing find-
ings after COVID-19 infection were questioned. COVID-19 positivity
in the patients was confirmed by real-time polymerase chain reaction
(RT-gPCR) (sampled with a nasopharyngeal swab). In patients whose
nasopharyngeal swab sample tested negative for RT-qPCR, the diag-
nosis was made based on lung tomography findings and laboratory
findings. Laboratory data (HbA1c, spot urine microalbumin, total
cholesterol, LDL cholesterol, HDL cholesterol, and triglycerides) were
recorded from the hospital records retrospectively, and the results
after the COVID-19 period, if any, were obtained from the patients.

Statistical Analysis

As this was a retrospective study, the entire population was included
in the study. Descriptive statistics, frequencies, percentages, means,
and SDs of the patients were calculated to evaluate the data. Chi-
square and Fisher’s exact tests were used to analyze the variables
indicated by count. The Mann-Whitney U-test was used for the inde-
pendent group comparison to analyze the variable denoted by the
measurement, and the Wilcoxon test was used for the dependent
group analysis. Statistical Package for the Social Sciences (version
24.0, 1BM Corp., Armonk, NY, USA) was used in data analyses. The sta-
tistical significance level was accepted as P < .05.

Results

Patient Characteristics

Of the 71 patients in our study, 57 (80.3%) were female, and 14
(19.7%) were male. The median age of the surveyed cases was
39.5 +14.3 years (range: 17-73). If we look at the age distribution,
there were 32 patients (45.1%) between the ages of 17 and 35 years,
34 patients (47.9%) between the ages of 36 and 64 years, and 5 cases
(7.0%) were over 65. When the body mass index (BMI) was examined,
there were 8 cases with <18.5 kg/m?, 38 patients in the range of 18.5-
24.9 kg/m?, and 25 patients with >25 kg/m’.

According to the subtypes of lipodystrophy, there were 20 (28.1%)
patients in the CGL group, 1 (1.4%) in the AGL group, 44 (61.9%) in
the FPLD group, and 6 (8.4%) in the APL group. Demographic analysis
of all patients and analysis according to subgroups is given in Table 1.

Comorbidities and Therapies

Lipodystrophy patients in our study had at least one comorbid dis-
ease. Diabetes mellitus was the most common (87.1%), and hyper-
lipidemia was the second (48.6%). Most of the patients were taking
more than one drug. In particular, 21.5% of those with diabetes fol-
lowed up with diet and lifestyle changes, while 47.7% of them were
receiving insulin therapy (basal or intensive insulin), and 30.8% of
them were taking OADs. While the number of patients who received
leptin treatment was 11 (15.5%), the treatment was discontinued in 2
cases. All patients receiving leptin were CGL patients.

The Course of Coronavirus Disease 2019 in Lipodystrophic
Patients and the Impact of the Pandemic

Six patients stated that they had a COVID-19 infection (8.5%). Five
of these patients had real-time polymerase chain reaction (RT-qPCR)
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Table 1. Demographic Analysis and Comorbid Conditions of
the Patients

Table 2. Comparison of Patients With and Without
Coronavirus Disease 2019 in Terms of Demographic
Characteristics and Comorbidities

All
patients CGL AGL FPLD APL COVID-19 COVID-19
(n=71) (n=20) (n=1) (n=44) (n=6) Positive (n=6) Negative (n=65)
Age (years+SD) 39.49+ 2875+ 20.00 44.09+ 44.83+ Gendern (%) P=.381*
14.29 8.36 14.09 11.42 Female 4(66.6) 53(81.5)
Females 57(80.3) 14(70) 1(100) 36 6(100) Male 2(33.3) 12 (18.5)
(81.8) Age groupsn (%) P=.605**
BMI (kg/m?) 2419+ 2214+ 14.45 2513+ 2581+ 17-35 3(50.0) 29 (44.6)
mean + SD 5.05 392 4.79 7.38
36-64 3(50.0) 31(47.6)
DM 61(871) 20(100) 1(100) 35 5(83.3)
(81.4) 65+ 0(0) 5(7.8)
HT 30(429) 7(35) 0(0) 20  3(50) LPD typen (%)
(46.5) CGL 3(50.0) 17 (26.)
HL 34(48.6) 10(50) 0(0) 21 3(50) AGL 0(0) 1(1.7)
(48.8) FPLD 3(50.0) 41(63.0)
CAD 10 (14.3) 0(0) 0(0) 10(23.3) 0(0) APL 0(0) 6(9.2)
HF 3(4.3) 0(0) 0(0) 3(7) 0(0) BMI groups n (%)
CKD 5(77) 3(15) 0(0) 2(4.7) 0(0) <18.5 1(16.6) 7(10.7)
CVvD 1(1.4) 0(0) 0(0) 1(2.2) 0(0) 18.5-24.99 2(33.4) 36 (55.4)
Hypothyroidism 11(15.7) 2(10) 0(0) 8(18.6) 1(16.7) >25 3(50.0) 22(33.9)
Leptin 11(15.49) 11(55) 0 0 0 DMn (%) 6(100) 55(84.6)
treatment (yes) HT n (%) 3(50) 27 (41.5)
Data are shown as n (%) and given as mean + SD. HL n (%) 2(33.3) 32(49.2)
AGL, acquired generalized lipodystrophy; APL, acquired partial lipodys- Leptin treatment n (%) 3(50) 8 (12.3)

trophy; BMI, body mass index; CAD, coronary artery disease; CGL, con-
genital generalized lipodystrophy; CKD, chronic kidney disease; CVD,
cerebrovascular disease; DM, diabetes mellitus; FPLD, familial partial
lipodystrophy; HF, heart failure; HL, hyperlipidemia; HT, hypertension;
OAD, oral antidiabetics.

positivity (samples were taken with a nasopharyngeal swab); 1
(16.6%) of them had RT-qPCR negativity (the diagnosis was deter-
mined through clinical findings, laboratory examinations, and imag-
ing results). Of the 6 cases (8.5%) with COVID-19, 4 were female and
2 were male; all had diabetes. Three were in the CGL group, and 3
were in the FPLD group. Three out of 6 patients were admitted to
the hospital, and 1 was later transferred to the intensive care unit.
Two of these 6 patients required oxygen. There were no deaths from
COVID-19 in our cohort. Table 2 compares the demographic charac-
teristics of patients with and without COVID-19. The risk of contract-
ing COVID-19 was assessed based on age, gender, BMI, lipodystrophy
subtype, and comorbid conditions. There was no significant correla-
tion between the age of patients and the acquisition of COVID-19
(P=.60). Also, there was no significant statistical difference in the
risk of contracting COVID-19 based on gender (P=.38). Since other
parameters aside from age and gender do not conform to the normal
distribution, “P values” are not provided.

All patients stated that they received favipiravir treatment. Two
patients had received corticosteroid therapy due to lung involve-
ment and hypoxia. Immune plasma was not given to any of the
patients. The most common findings that continued after COVID-19
were weakness and shortness of breath. It was ongoing in 2 cases
(33.3%) (post-COVID seventh month).

Patients stated they were infected in August, September, November,
December 2020, and January 2021. Only 1 patient was transmitted
from their family, while the others had no contact with anyone with
COVID-19.

Data are shown asn (%).

AGL, acquired generalized lipodystrophy; APL, acquired partial lipodys-
trophy; BMI, body mass index; CGL, congenital generalized lipodystro-
phy; COVID-19, coronavirus disease 2019; DM, diabetes mellitus; FPLD,
familial partial lipodystrophy; HL, hyperlipidemia; HT, hypertension; LPD,
lipodystrophy.

*Pearson chi-square.

**Mann—Whitney U-test.

The changes in the laboratory parameters of the whole group before
and after the pandemic were examined. Only spot urine microalbu-
min increased significantly compared to the period before COVID-19
(P=.013) (Table 3). There was no substantial alteration observed in
the other laboratory parameters of patients when compared to the
prepandemic period (P > .05)

Table 3. Comparison of Metabolic Parameters During the
Pandemic Period with the Prepandemic Period in all Patients

Prepandemic Pandemic
Period Period P

HbATc (%) 7.08+1.69 7.29 +1.82 741
Spoturine 311.61+1050.32 371.52+749.84 .013*
microalbumin (mg/dL)
TC (mg/dL) 186.09 +72.68 17891+84.35 .545
LDL cholesterol 98.36 +71.50 92.00+52.67 .451
(mg/dL)
HDL cholesterol 40.05+23.04 36.53+15.48 .593
(mg/dL)
TG (mg/dL) 340.81+392.77 379.83+687.51 .379

Data are given as mean + SD. The value in bold indicates statistical
significance.

HbAlc, glycated hemoglobin; HDL, high-density lipoprotein; LDL, low-
density lipoprotein; TC, total cholesterol; TG, triglycerides.

*Wilcoxon signed-rank test.
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Discussion

Lipodystrophy syndromes are rare syndromes characterized by
multiple comorbidities. In this retrospective evaluation of patients
diagnosed with lipodystrophy, 8.5% were found to have contracted
COVID-19, with half of those patients requiring hospitalization
(3/6), and 1 patient was monitored in the intensive care unit. All
of the COVID-19 cases in the study had diabetes, recognizing that
these patients often have multiple comorbidities besides diabetes.
Although 14.3% of men and 7% of women had the infection, no sig-
nificant relationship was found between gender and the develop-
ment of COVID-19, and there was no significant correlation between
the age of patients and the acquisition of COVID-19.

To our knowledge, another study has been conducted in Brazil
examining the progression of COVID-19 in patients with lipodys-
trophy. That study assessed 22 patients diagnosed with congenital
generalized lipodystrophy.’ In our study, we examined the data
of 71 patients, including all lipodystrophy subgroups. The risk of
contracting COVID-19 within subgroups could not be assessed
due to noncompliance with a normal distribution in the group’s
numbers.

In meta-analyses and observational studies to date, male gender,
advanced age, and various comorbid conditions have been associ-
ated with COVID-19 infection severity and mortality. These comor-
bid conditions are cardiovascular disease, diabetes mellitus, chronic
obstructive pulmonary disease, and other lung diseases; cancer (in
particular hematologic malignancies, lung cancer, and metastatic
disease); pregnancy; cerebrovascular disease; chronic kidney dis-
ease; solid organ or hematopoietic stem cell transplantation; smok-
ing; and obesity.2° Our study found no relationship between the risk
of disease and older age and gender (P> .05).

In a recently published article from our country, the rate of severe
pneumonia at COVID-19 in hospitalized patients is 14.1%." Although
the number of patients in our cohort was small, half of those (3/6)
who had COVID-19 were hospitalized; 2 of these 6 patients required
oxygen, and 1 patient was monitored in the intensive care service.
The fact that these rates are relatively high compared to Turkish
data can be attributed to the multiple comorbidities of the patients.
In addition, in a recent study with a large number of patients from
Turkiye, the course of the disease in patients hospitalized due to
COVID-19 was compared between patients with and without diabe-
tes. T2DM patients hospitalized for COVID-19 have higher mortality
rates (13.6% vs 8.7%), longer hospitalizations, and higher intensive
care unit admissions (22.5% vs 16.1%)."

In the study conducted in Brazil, 22 CGL patients were evaluated. All
recovered mildly from COVID-19. There were no hospitalizations or
deaths. They attributed the patients’ mild COVID-19 infection to their
young age (median age 13.5 years).'?

When considering the entire study group, there is a statistical
increase in the spot urine microalbumin levels of the patients com-
pared to the pre-pandemic period. The rise of microalbumin levels
may be because patients spend more time at home, stay sedentary,
disrupt their dietary habits, and are inconsistent with their treat-
ment. Furthermore, patients may have taken additional vitamins or
supplements to enhance their immune system. This may have also
impacted microalbuminuria. Restriction and isolation measures
taken during the pandemic, people’s reluctance to enter the hospital
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environment, and disruptions to their normal check-ups can also
cause this situation.

Limitations of our study include a restricted sample size and incom-
plete access to laboratory results from all patients. Due to the pan-
demic, regular patient check-ups were disrupted. It should be noted
that some individuals may have contracted COVID-19 without exhib-
iting any noticeable symptoms. Only patients with laboratory or
imaging-confirmed COVID-19 were considered positive cases. That is
why there may be patients whose COVID-19 infection has not been
detected. During the pandemic, patients may have taken supple-
ments and vitamins or consumed food, which could have affected
their metabolic parameters positively or negatively.

In our study exploring the morbidity and mortality of COVID-19 in
patients with lipodystrophy, no deaths were recorded. Half of the
patients with COVID-19 were admitted to the hospital, and 1 patient
was monitored in the intensive care unit. All of the COVID-19 cases in
this study had diabetes, recognizing that these patients often have
multiple comorbidities besides diabetes. Additionally, the pandemic
period may lead to deterioration in some of the metabolic param-
eters of rare disease patients. Thus, larger patient cohorts are neces-
sary for a comprehensive study.
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