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Introduction. Obesity currently is a relevant issue of modern medicine due to its global prevalence,
heterogeneity of clinical and laboratory manifestations, as well as the association with various comorbid
conditions. Depending on the metabolic status, metabolically unhealthy obesity (MUQO) and metabolically
healthy obesity (MHOQO) are distinguished. MUQ is defined with the presence of criteria for metabolic
syndrome (MS) and is associated with an increased risk of cardiovascular and metabolic complications. MHO
is characterized by a «metabolically healthy» profile, but the probability of a favorable course of the disease is
controversial; many studies indicate the instability of the MHO phenotype and the possibility of further
development of MUO.

The aim of study: to analyze the features of laboratory indicators associated with MHO and determine the
risk factors for the MUO development on the example of a clinical case.

Materials and methods. A clinical case of 24 year old female patient diagnosed with alimentary-
constitutional obesity class Ill. Objectively: height — 174 cm, weight — 124.7 kg, body mass index (BMI) —
41.21 kg/m?, waist circumference — 107 cm, hips circumference — 144 cm; white striae on the abdomen;
excessive subcutaneous fat stores, mostly distributed in the abdomen, thighs; blood pressure (BP) —
125/80 mm Hg. Investigation data: hyperleptinemia — 86.82 ng/ml, increased level of HOMA index — 4.6,
hyperuricemia — 6.8 mg/dl, vitamin D deficiency — 9.19 ng/ml; lipid profile, fasting plasma glucose, glycated
haemoglobin (HbAlc), thyroid stimulating hormone (TSH), triiodothyronine (T3), thyroxine (T4), anti-
thyroid peroxidase (anti-TPO) antibodies, cortisol, blood electrolytes, liver function tests — within normal
limits. Electrocardiography (ECG), ultrasound of the heart and abdominal organs — without pathology.

Results. Normal indicators of lipid metabolism, blood glucose and BP measurement in our patient are
characteristic for MHO. However, the combination of hyperleptinemia with insulin resistance, hyperuricemia
and vitamin D3 deficiency indicate metabolic and hormonal imbalance and are considered as a risk factors for
the development of MS and the further transition of MHO to MUO.

Conclusion. MHO should be considered as a transient state, the management of such patients requires
careful laboratory monitoring with early detection of metabolic disorders and its adequate and timely
correction.

KEY WORDS: metabolically healthy obesity, metabolically unhealthy obesity, metabolic syndrome,
laboratory indicators

INFORMATION ABOUT AUTHORS

Holubkina Yevheniia, MD, assistant of the Department of Internal Medicine of V. N. Karazin Kharkiv National
University, 6, Svobody sq., Kharkiv, Ukraine, 61022; e-mail: eugenia.golubkina@karazin.ua, ORCID ID:
https://orcid.org/0000-0002-2587-8894

Skokova Nataliia, MD, assistant of the Department of Internal Medicine of V. N. Karazin Kharkiv National University,
6, Svobody sq., Kharkiv, Ukraine, 61022; e-mail: nataliaskokova@karazin.ua, ORCID ID: http://orcid.org/0000-0003-
0499-712X

Tykhonova Tetiana, MD, PhD, Professor, Head of the Department of Internal Medicine, V. N. Karazin Kharkiv National
University, 6, Svobody sq., Kharkov, Ukraine, 61022; e-mail: tmtykhonova@karazin.ua, ORCID ID:
https://orcid.org/0000-0001-9196-9113

na yumyeanusn:

Holubkina Ye, Skokova N, Tykhonova T. THE VALUE OF LABORATORY INDICATORS ESTIMATION IN
PATIENTS WITH METABOLICALLY HEALTHY OBESITY: ANALYSIS OF A CLINICAL CASE WITH
LITERATURE REVIEW. The Journal of V. N. Karazin Kharkiv National University. Series «Medicine». 2022: 44;
C. 119-126. DOI: 10.26565/2313-6693-2022-44-09

© Holubkina Ye., Skokova N., Tykhonova T., 2022
119



mailto:eugenia.golubkina@karazin.ua
https://orcid.org/0000-0002-2587-8894
mailto:nataliaskokova@karazin.ua
http://orcid.org/0000-0003-0499-712X
http://orcid.org/0000-0003-0499-712X
mailto:tmtykhonova@karazin.ua

The Journal of V.N. Karazin Kharkiv National University. 2022

INTRODUCTION

Obesity is a chronic multifactorial disease
characterized by the formation of abnormal or
excessive body fat stores that can be harmful to
health. Obesity is diagnosed when the body
mass index (BMI) is > 30.0 kg/m?, overweight
corresponds to a BMI in the range of 25.0-
29.9 kg/m? [1, 2]. The problem of obesity has
remained relevant for many years, which is
primarily due to the steady increase in its
prevalence. According to the WHO (World
Health Organization), between 1975 and 2016,
the number of people suffering from obesity
worldwide had more than tripled [1]. According
to the results of the STEPS study conducted in
Ukraine in 2019, obesity was detected in
24.8 %, and overweight — in 59 % of the adult
population [3].

Another feature of obesity is the
heterogeneity of its clinical manifestations and
the relationship with diseases of various organs
and systems: cardiovascular, endocrine,
musculoskeletal, digestive, etc. The association
of obesity with comorbid conditions leads to the
appearance of dangerous complications,
deterioration in the quality of life and increased
levels of disability in patients. Obesity is a
significant risk factor for the development of
cardiovascular diseases (arterial hypertension,
ischemic heart disease, etc.) and metabolic
pathological conditions (impaired glucose
tolerance, type 2 diabetes mellitus, hyperuri-
cemia, etc.) [1, 2, 4, 5, 6]. Also, patients with
obesity have a higher mortality rate compared
with normal body weight persons [7].

Depending on the metabolic status of
patients, several phenotypes of obesity are
distinguished. The combination of obesity,
arterial ~ hypertension, impaired  glucose
tolerance and atherogenic dyslipidemia refers to
metabolic syndrome (MS) or metabolically
unhealthy obesity (MUO) [8]. According to the
criteria of the International Diabetes Federation
(IDF), MS is defined in the presence of:
increased waist circumference (WC) > 94 cm in
men and >80cm in women; increased
triglyceride  (TG) levels >150 mg/dL
(1.7 mmol/L);  decreased  high  density
lipoprotein  (HDL) levels <40 mg/dL
(.03mmol/L) in men and <50 mg/dL
(2.29 mmol/L) in women; increased fasting
plasma glucose >100 mg/dL (5.6 mmol/L);
increased blood pressure (BP) either systolic
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>130 mm Hg or diastolic >85mmHg. The
presence of 3 positive criteria indicates MS [9].

Patients without evidence of MS are
categorized in a group of metabolically healthy
obesity (MHO), the main feature of which is
complete or partial absence of MS criteria [8,
10]. This phenotype of obesity was defined in
1982 by researchers Andreas and Sims [11].
The prevalence of MHO is quite variable and
often depends on the severity of the selected
criteria (complete or partial absence of MS
components) [12]. Thus, according to the
results of The BioSHaRE-EU Healthy Obese
Project, using data from 10 different studies in
7 European countries (n=163.517), the
prevalence of MHO varies from 7 % to 28 %
[12]. Of great interest to researchers is the study
of pathogenetic conditions for the formation of
a «healthy metabolic» profile in MHO, as well
as the assessment of its stability over time.
Pathogenetic features of MHO include first of
all structural ones, such as smaller size of
adipocytes compared to MUO, as well as the
predominance of subcutaneous fat over visceral
and ectopic [8]. Another factor determining the
MHO phenotype is a low level of inflammatory
markers: C-reactive protein (CRP), tumor
necrosis factor alpha, and interleukin IL-6 [8,
11, 13, 14, 15]. Patients with MHO are usually
characterized with higher level of physical
activity than patients with MUO [8].
Assessment of risk of cardiovascular and
metabolic diseases development remains the
relevant issue in the study of MHO. Despite
controversial debates over prognosis of patients
with MHO, numerous studies show that MHO
often has a transient character with the
subsequent occurrence of metabolic disorders

and the development of MUO, which
characterizes the clinical significance of MHO
[13, 16, 17].

Determination of metabolic laboratory
indicators is an important factor in differen-
tiating various phenotypic forms of obesity and
predicting the occurrence of possible
complications and comorbid  conditions
associated with it at the preclinical stage.
Therefore, the management of patients with
MHO requires careful laboratory monitoring in
order to prevent the development of MS and its
complications.

The aim of this article is to study the
characteristics of laboratory parameters in
patients with MHO and to determine the risk



factors for the development of MUO on the
example of a clinical case.

MATERIALS AND METHOD

A 24-year-old female patient complains of
excessive body mass. She was first diagnosed
with obesity grade Il at the age of 13 (BMI =
36.5 kg/m?). Subsequently the patient’s weight
progressively increased, she did not consult an
endocrinologist in following years, periodically
consulted a nutritionist, didn’t follow the
recommendations. The patient maintained an
average level of physical activity (morning
routine, jogging) with her weight remaining at
the level of 110-112 kg, however, since 2019
the level of her physical activity has
significantly decreased as a result of the change
in the mode of work (online work from home).
In January 2020, due to a progressive increase
in body weight (from 115 to 124 kg), she began
to follow a diet, increased physical activity and
over the next 3 months she lost 5Kg.
Subsequently adherence to diet and physical
activity decreased; at the time of examination,
he does not adhere to diet and sports.

Obijectively: the general condition is satis-
factory; height — 174 cm, weight — 124.7 kg,
BMI 4121, WC 107 cm,  hips
circumference — 144 cm, waist-hip ratio — 0.74.
The skin is pale pink and clean, turgor is
preserved. In the abdomen, white striae are
present. Visible mucous membranes are clean.
Subcutaneous fat is developed excessively,
more pronounced in the abdomen, back, thighs.
There is no visible edema. Examination of the
musculoskeletal system revealed no
pathological changes. The thyroid gland is not
palpable. Percussion over the lungs revealed
clear pulmonary sound, auscultation — vesicular
breathing, RR-19/min. On heart auscultation —
the sounds are rhythmic, slightly muffled, HR is
equal to pulse — 75 beats/min, BP on both arms
— 125/80 mm Hg. The abdomen is soft, painless
on palpation. The liver is at the edge of the
costal arch, painless. The spleen is not palpable.
The tapping symptom is negative on both sides.
Urination, defecation — without pathological
changes.

Questionnaire data: the survey was carried
out using the questionnaire of the level of
physical activity ODA 23+: low physical
activity was recorded. We also analyzed the
data of the food diary, which was filled in by
the patient during 2 working days and 2 days
off, taking into account the type of food, size of
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the portion, method of food preparation, the
frequency and the conditions of food intake.
The dietary assessment showed low
consumption of fruits and vegetables along with
increased consumption of fast food, red meet
and sweet drinks by the patient. The patient also
smokes (1 pack of cigarettes per day).

Laboratory investigations data: general
blood and urine analysis, CRP, TSH, T3, T4,
anti-TPO antibodies, cortisol, blood
electrolytes, alanine transaminase (ALT),

aspartate transaminase (AST), lipid profile,
fasting plasma glucose, glycated hemoglobin —
within ~ normal  limits. Was  detected:
hyperleptinemia — 86.82 ng/ml (N — 3.7-
11.1 ng/ml), an increase in the HOMA index —
4.6 (N < 2.77), hyperuricemia — 6.8 mg/dL (N —
2.4-5.7 mmol/l), vitamin D deficiency (25
(OCH) D) 9.19 ng/ml (N > 30 ng/ml).
Instrumental  investigations data: ECG,
ultrasound of the heart and abdominal organs,
computed tomography (CT) scan of the brain —
without pathology.

Diagnosis: alimentary-constitutional obesity
class Ill.

Treatment. Lifestyle modification: diet with
restriction of saturated fats, fast-digesting
carbohydrates, foods rich in purines; food
intake 5-6 times a day in small portions,
reducing the daily calorie content by 500-—
1000 kcal, taking into account the patient's
energy consumption; increased physical activity
through aerobic exercise (walking at least
10,000 steps per day); smoking cessation
counseling. Metformin — 1000 mg 1 time/day
for 6 months under the control of ALT levels.
Cholecalciferol 20,000 IU weekly under the
control of vitamin D3.

DISCUSSION

A feature of this case is the development of
moderate insulin resistance (IR) in a patient
with gynoid obesity in the absence of disorders
of carbohydrate and lipid metabolism.
However, in the absence of any complaints,
hyperuricemia was detected, as well as
hyperleptinemia and a decreased level of serum
vitamin D. This indicates the relativity of
metabolic intactness of the gynoid type of
obesity, including MHO.

The stability of indicators of metabolic
health in patients with MHO causes conflicting
opinions among researchers. However, most
authors agree that MHO is a dynamic transient
state with the possibility of the development of
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metabolic abnormalities and the transition to
MUO [13, 16, 17]. According to the research,
the factors contributing to the transformation of
MHO into MUO are defined as: an increase in
BMI, WC, waist-hip ratio, a decrease in HDL
levels and the female sex of patients [18, 19].
From the history of our patient, it is known that
her BMI has been progressively increasing
since puberty, but a significant increase has
been noted in the last 3 years. On the contrary,
physical activity decreased during this period;
the lack of systematic adherence to the diet and
the presence of bad habits (smoking) were also
noted. Lifestyle modification is one of the key

approaches in the treatment of obesity and plays
an important role in the prevention of comorbid
conditions associated with obesity, in particular
the components of MS. Thus, the results of
studies by Chang Hee Jung, Woo Je Lee et al.
demonstrate that diet correction, a high level of
physical activity, as well as bad habits cessation
are protective factors that prevent the
development of metabolic disorders in patients
with MHO [13].

The data of anthropometric, laboratory
studies and the results of BP measurement in
our patient correspond to the MHO according to
the IDF criteria (see Table 1).

Table 1.
Compliance of the indicators of our patient with the criteria for MS (IDF).
Laboratory indicators MS criteria (IDF) Patient data

Triglycerides >150 mg/dL (1.69 mmol / L) 1.33mmol /L
HDL cholesterol <40 mg/dL (1.0 mmol / L) in men and 1,35 mmol / L

<50 mg/dL (1.29 mmol / L) in women
Fasting plasma glucose >100 mg/dL (5.6 mmol / L) 5,03 mmol / L
Systolic blood pressure > 130 mm Hg 125 mm Hg
Diastolic blood pressure >85 mm Hg 80 mm Hg
Waist circumference > 94 c¢m for men, 107 cm

> 80 cm for women

However, there were detected increased
laboratory parameters of HOMA index — 4.6 (N
< 2.77) and the serum uric acid — 6.8 mg/dL (N
—2.4-5.7 mg/dL), which indicate metabolic and
hormonal imbalance. The results of numerous
studies prove that IR is often combined with
arterial  hypertension, hypertriglyceridemia,
hypercholesterolemia and hyperglycemia [9,
20]. Also strong relationship between the
components of MS and hyperuricemia was
established: high level of serum uric acid
correlates with dyslipidemia, and especially
with hypertriglyceridemia, IR and hypergly-
cemia [21]. Therefore, from our point of view,
the presence of IR and hyperuricemia in
patients with MHO should be considered as
preclinical  manifestations of  metabolic
disorders — risk factors for the development of
MS and further transition of MHO to MUO.

As already noted, the laboratory test results
of our patient demonstrate the presence of
significant hyperleptinemia (86.82 ng/ml) and
vitamin D deficiency (9.19 ng/ml). Hyperlep-
tinemia is one of the key mechanisms
determining the pathogenesis of obesity, which
is confirmed by many studies [22, 23, 24, 25,

26, 27, 28]. Leptin is a regulator of hunger-
satiety mechanisms, and normally its
production leads to a decrease in appetite,
activation of the sympathetic nervous system
and an increase in energy expenditure, which
contributes to the maintenance of normal body
weight.  Obesity is  characterized by
hyperleptinemia, but with the lack of positive
effects of leptin, which is considered as a
manifestation of a decreased sensitivity of
tissue receptors to leptin — leptin resistance
(LR) [22,26]. Researchers emphasize the
important role of leptin as a biomarker of
cardiometabolic disorders. It has been proven
that hyperleptinemia is associated with
cardiovascular diseases (myocardial infarction,
coronary artery disease, hypertension, etc.),
which is primarily associated with the effect of
leptin on the vascular wall, the development of
hypertrophy and vascular remodeling [22, 24,
25]. Data obtained by Ifeyinwa Osegbe et al.
confirm the relationship between hyperlepti-
nemia and metabolic disorders: they studied the
levels of hyperleptinemia and IR in obese non-
diabetic women (n=80) and found that the
level of leptin increased depending on the BMI,



in the group of patients with morbid obesity
(BMI>40kg/m?), the indicators  of
hyperleptinemia ranged within 50.1 ng / ml (SD
= 1.8). At the same time, a positive correlation
was found between the levels of serum leptin
and IR, especially pronounced in morbid
obesity [23]. Similar results were obtained in
other studies [28, 29]. The study of leptin
concentration in different phenotypes of obesity
proves that the level of hyperleptinemia in
patients with MHO is significantly lower than
in patients with metabolic obesity [25, 27, 28].
Also, patients with MUO were found to have
higher indices of insulin resistance (HOMA
index) and leptin resistance (serum leptin and
free leptin index) compared with MHO [30].
Therefore, a significant increase in the level of
leptin in MHO patients, as in our clinical case,
can be associated with leptin resistance and
should be considered as an unfavorable factor
in the development of cardiometabolic
disorders.

An equally important deviation of laboratory
parameters in patients with obesity is vitamin D
deficiency, which is confirmed by research data
[15, 31, 32, 33, 34]. The inhibitory role of
vitamin D in relation to excessive accumulation
of fat stores, adipocyte hypertrophy, and the
development of inflammation has been proven
[15, 33]. Also, according to the authors, there is
an inverse correlation between the level of
vitamin D and BMI [35, 36]. For example, the
results of a large-scale meta-analysis conducted
by Karani S. Vimaleswaran et all., using data
from 21 studies (n = 42.024) showed that a
1 kg/m? increase in BMI was associated with a
1.15 % decrease in serum 25 (OH) D [36]. The
results of another research aimed at studying
the level of vitamin D in patients with different
BMIs (n = 2126) indicated that in the group of
patients with BMI > 30 kg / m?, the level of 25
(OH) D3 was 20 % lower than normal, and in
the group of patients with morbid obesity
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3HAYEHHS OIIHKH JIABOPATOPHHUX ITOKA3HHUKIB Y ITAIIEHTIB 3 METABOJITYHO
31JOPOBUM OXKUPIHHAM: AHAJII3 KJITHUYHOI'O BUITAIKY
3 OI'JIAAOM JIITEPATYPHU

Tonyokina €. 0., Cxkoxosa H. 1., Tuxonoea T. M.
A — XOHIIeTIIIis Ta AU3aiiH JociikeHHs; B — 30ip mannx; C — aHaii3 Ta iHTepnpeTanis annx; D — HarmucaHHs cTatTTi;
E — pemaryBannst crarri; F — octarodne 3aTBepIHKEHHS CTATT
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Beryn. B nanunit yac oxupiHHS € aKTyalbHOIO MPOOJIEMOI0 CydyacHOi MEAWIMHY, LI0 HOB’S3aHO 3 HOro
r100abHOI MOUIMPEHICTIO, TETEPOreHHICTIO KIIHIYHUX Ta J1a0OpaTOpHHUX IIPOSIBIB, a TaKoX acollialieo 3
PI3HUMH KOMOPOITHUX CTaHAMH. 3AJIEKHO BiJ] METa0OIIYHOTO CTATYCy PO3PI3HIIOTH META00IIYHO HE3T0POBE
oxupinas (MH30) ta metabomiuno 3mopose oxupinas (M30). MH30 Bu3HavaeThCst 32 HAABHOCTI KPUTEPIiB
mertabosniuHoro cunapomy (MC) 1 acomitoeTsCsl 3 MiABUIIEHUM PU3UKOM BHHUKHEHHS KapJIiOBaCKYJIAPHUX 1
MeTabomiuHuX yckiagHeHb. M30 xapakTepusyeTbes «MeTabOoIIuHO 3J0pOBHM» Npo(ineM, OfAHAK MUTAHHS
IIOJI0 CIPUSATIMBOTO TNepediry 3aXBOPIOBAHHS € CYNEpewIMBHM; 0arato JOCTI[UKEHb CBiI4aTh IIPO
HecTiiikicTs peHoTrry M30 Ta MoxiuBicTs po3BuTky MH30 y nonansimomy.

MeTa nocaizkeHHsI: poaHai3yBaTH OCOOJIMBOCTI J1aOOpPAaTOPHUX MapamerpiB, NMoB’s3aHux 3 M30, Ta
BU3HAYUTH (pakTopu pu3uKy po3Butky MH30 Ha npukiiajai KIiHIYHOTO BHITAJIKY.

Marepianin Ta Mmeroam. KiiHiuyHMH Bumajgox maumieHTKH 24 pokiB 3 JiarHO30M alliMeHTapHO-
KOHCTUTYIIOHANBHOTO 0kupinHs 111 crynens. O6’ektuBHO: 3picT — 174 oM, Bara — 124,7 Kr, iHACKC MacH Tijia
(IMT) — 41,21 xr/M?, 06xBaT Tamii — 107 cm, 06xBar crerod — 144 cm. O6’€KTUBHO: HA LIKipi KUBOTA — OiMi
CTpii; MiAMIKIPHO-)KUPOBA KJIITKOBHHA PO3BMHEHA HAJMIpHO, OUIbII BHpa)keHa B 00JacTi KHMBOTA, CIHHH,
creron; AT — 125/80 mwm pr. cr. JlabopatopHi faHi: rimepientuHeMis — 86,82 Hr/mi, MiJABHUIICHUN PiBCHb
innexcy HOMA — 4,6, rinepypukemist — 6,8 mr/m1, nediuut Bitaminy D — 9,19; ninignuii npodink, ritokosa B
TIa3Mi KpoBi HaTie, riikoBanuit remorno6in (HbAlc), tupeorponnuii ropmon (TTI), tpuitoaruponin (T3),
tupokcuH (T4), antutina no tupeonepokcunasu (aHtuTPO), KOpTH30I1, ENEKTPONTITH KPOBi, MEYIHKOBI IPOOH
— y Mexax HopmHu. Enexrpokapaiorpadis (EKD), ynpTpa3sBykoBe HOCHIIKEHHS Ceplis Ta OpPraHiB 4epeBHOL
MOPOXKHUHU — 0€3 MaTOJIOTI].

PesyabraT. HopmanbHi MOKa3HUKY JiMiAHOTO OOMiHY, IIIOKO3M KPOBI Ta BUMIpIOBaHHS apTepialbHOIO
TUCKYy Yy Hamoi mnamieHTKH XapaktepHi it M30. OpHak —TO€AHaHHS —TilepienTUHeMil 3
IHCYJIIHOPE3UCTEHTHICTIO, TinepypukeMiero Ta aedinuroM BitamiHy D CBIZYMTH Npo MeETaOONIYHUI Ta
TOPMOHAJIBHUIN JrcOaaHC 1 pO3MIAAA€ThCS K (hakTop pu3uKy po3Butky MC Ta mojaisIioro nepexony M30
1o MH30.

BucnoBok. M30 cri po3riisigaTi K nepexigHuil JUHAMIYHUN CTaH, BEACHHS TaKHUX MAalLliEHTIB BUMarae
peTesibHOTo 1abopaTOPHOTro MOHITOPUHTY 3 PaHHIM BHSBJICHHSIM METa0OJIUHHUX MOPYLICHb Ta iX aJeKBaTHOO
1 CBOEYACHOO KOPEKIIIETO.

KITIOY0BI CJIOBA: memaboniuno 300po8e  OJNCUPIHHA, MemaboaiuHo He300po8e  OJICUDIHHS,
MemaboniuHUl CUHOPOM, 1AOOPAMOPHI NOKAZHUKU
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