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Evaluation of Secondary Obesity

Bo-Yeon Kim

Division of Endocrinology and Metabolism, Department of Internal Medicine, Soonchunhyang University Bucheon Hospital, Bucheon, Korea

While the rising epidemic of obesity is primarily attributed to a sedentary lifestyle,
poor dietary habits, and the aging of the population, secondary causes of obesity
generally go undetected and untreated. These include endocrinological disorders,
such as Cushing’s syndrome, polycystic ovary syndrome, hypothalamic obesity, hy-
pogonadism, and hypothyroidism, as well as genetic, syndromic, and drug-related
obesity. We present an overview of the major disorders associated with obesity,
highlighting the pathophysiologic mechanisms and discussing the diagnostic and
treatment strategies that are most helpful to practicing physicians in recognizing and
treating these generally under—detected and undertreated disorders.
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[ Patient encounter ]

l BMI 225

Measure weight,

height; calculate BMI BMI 23.0-24.9 (overweight) Assess and treat CVD risk
' ka/m? BMI 25.0-29.9 (class | obesity) v factors and obesity-
(kg/m’) BMI 30.0-34.9 (class Il obesity) | '&S related diseases

BMI >35.0 (class Il obesity)

Secondary obesity l
Evaluation of the causes

Treatment of secondary of weight gain and
obesity-causing diseases diagnosis of secondary
Yes obesity

Secondary obesityl No

Comprehensive
lifestyle modification

v

Follow-up and maintenance Yes Weight loss 25% and
of comprehensive < — sufficient improvement
lifestyle modification in health targets
+ No
F°_"°W'UP andf Yes Weight loss 25% and Intensive lifestyle
manr:tengnctﬁfo | sufficient improvement in — intervention
comprenensive ifestyle health targets and pharmacotherapy
modification . ) .
¢ No Fig. 1. Treatment algorithm for the primary
care of patients with obesity (Reference:
BMI 235.0 or 230.0 with 2020 Korean Society for the Study of Obesity
Obesity-related Guidelines for the Management of Obesity in
diseases: consider . .
bariatric/metabolic surgery Korea). BMI, body mass index; CVD, cardio-
vascular disease.
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Table 1. Causes of secondary obesity

Classification

Causes

Neuroendocrine diseases
Hypothyroidism
Cushing syndrome
Insulinoma
Polycystic ovary syndrome
Growth hormone deficiency

Genetic causes Monogenic obesity

Leptin and leptin receptor deficiency
Proopiomelanocortin (POMC) deficiency

Hypothalamic obesity: brain tumors, inflammation, trauma, neurosurgery, radiation therapy, cerebral aneurysm

Melanocortin Receptor 4 (MC4R) deficiency

Prohormone convertase deficiency
BDNF and TrkB insufficiency
SIM 1 insufficiency

Syndromic obesity
Prader-Willi syndrome
Bardet-Bied! syndromes
Beckwith-Wiedemann syndrome
Alstrom-Hallgren syndrome
Carpenter syndrome
Cohen syndrome

Drugs Antipsychotics: thioridazine, olanzapine, clozapine, quetiapine, risperidone
Tricyclic antidepressant: amitriptyline, nortriptyline
a2-Adrenoceptor Antagonist: imipramine, mirtazapine
Selective Serotonin Reuptake Inhibitor: paroxetine
Anticonvulsant: valproate, carbamazepine, gabapentine
Antidiabetics: insulin, sulfonylurea, glinide, thiazolidinedione

5-HT2 receptor antagonist: pizotifen

Antihistamine: cyproheptadine
B-blocker: propranolol
a-blocker: terazocin

Steroids: oral contraceptive, glucocorticoid

Binge—eating disorder
Seasonal affective disorder

Psychiatric disorders

E|ZAHZO0|E CHA} O|4O0| ZlotHA| HITHO| LhAish o~ QUCE Al
ot F=HO| Y, 2, S HSH0]| 2fch LM 4~ UM, FIH2l
F&(craniopharyngioma)Oi| 2fsh Lr4aH= A7+ 50% O|4H0|Ct™
FIRIFEL X=E ol +=0[Lt BAMRZE AsH Z7t 7HY
S5t AIAGHEA H|TrO] 010|Ct " £Z SF E100)| T23H, AlAGHE
- B2 SEFOIA HIPITHAE0] SEAH| HMIE R2H0)| 7+ S2t&0(A
ony ' xaxQ 2t =20]

I f=ZXE FAl A HS =
A

i
2
k=)
Ir
oA
2

|[SotRd HIZE A=, OYol/| ?fo H=HQl o=
IO iys sttt A=klz H +2H Xz S5 Aldots A0 e &
QOIL}. HESE2E BB HAY YAt S8 H|2S UG,
HES2E B3 £ A0] Ol SHECE? 1 HES22 2UE
2 20t HAET|0A Q] S =TS oA X|Z7t 0F0f |t
7t, 20l dES 20| A HME 2Hole 78 22802
Boidol et JRloME HSB0H aidEs 89 28 £ Xzt
HET UCEPE HES 2R AYS HRloN S22 XgTt Y
QK| RS Z2Fots A2 et Yo B7to10i| O|F 0 M0F oftt.

-

2. M A {HY B

O[R}- HITZHRt HEO| U= CHEXQ! 7 5 MTH Hetk2 Table 1
Of SelotRACt. BIZh 2dnt #2A0] = HEHQ 7HA SCHHO|
7t ob QTR SHHO|QL HRAE HE 2H|9 ZO{OICH* FEIS X|
2 MIZOIIA 2H|=H= HEIE SER0R Agg XSt ofHX| &
2E AT IE 7IsE 7HEH. Ol=fet ob REALS] SAHO|= 2
off &f2fet HIZHO0| 42l 7bA7F B0 E HE o, #E X=2 FoIgt

STS 291 Y7t AT 0]Q0)= HE X, Proopiomela—
nocortin (POMC), Melanocortin 4 receptor (MC4R) §2|
Xt SC1H0(7H AL H|TH ErTp 20| QIS0| Yy Y0¥ T
2tH-22| S5 (Prader-Willi syndrome) S U2 AMEA ZOHO|
ME g 7ISZ0 & XI5 Mot St 2/ HIZH0| 1 SQ8t A
O] tt= SEHECE? D2t -ge| S22 15g11.2-g13 ST

SIS{0[AQR LIEH = AZALHE ZSt02 1956 Prader 2%

off Qlelf X5 2EACLt. FHE2 10,000—30,0008 & 2rHO[H,

Archives of Obesity and Metabolism 55



Archives of Obesity and Metabolism Vol. 1, No. 2, December DOI: 10.23137/A0M22.02.RA0006

Y = A0 M2t gatot= 01440 50| SEOIC A9
YKotz Qlet S Hois MEXAIE E27|H, ROt =7[0IA
Ots =7[0 O|2H Z2USF9| 0|42 2 QIot0] A= YTI0| LEfL
1, 0= Qlstof HZHE UEILZ| Eht. 2E XS, XIHY, 982
=2 28 A 880, de=22E, +URSE, MaNdy, A2
7], L RAIS, R0t Ot2S0[ Zeft|-ge| S2T0|Af LEE 4
U= Lato|Ct?

O[XE A0 HITH XS H2Y Me 78 & MHY o=z et
O|AHd HIZtE OffaOF of= 7t QUL HIZFI A 7|0[8h 2/,
MUY, d8&E == YEAA, AE7| AH 50| SEHEUE, HE
Al OIRHY HIBHS IS | 95t HALS ZIgich= 0] £CH° 0]
ot S Y= 20t HIZF &AL U=0A E2X2 PYHC=Z &
Qo8 Aefol7t & BEsHT Ql4sk= 20| ER5ITH(Figure 2).°"
3. %=

US| SFLHOLE, Mot SR=H|, STHA, FueSE X=H|, A
EIZ0|EXMK S ME B7t8 fYct= |2l0| 2 2 RUKTable 1).
5| gRloilM BreAets SISt T2l ofE g S8okh= 4<R0=
OF22 QIS HIF B717t 2HI7t 2 4= RUCE* Clozapine, olanzap-
ine, sertindole, risperidone, amitriptyline, cyproheptadine,
lithium 2 M& &7t |} &XMZEMQ! valproate, carba-
mazepine, gabapentin S& £Z HE Z712| ¥910] =ICt. K]
0t topiramate®} zonisamide S2 XS S717F HEX| H=rt
HAUSIHZAM = QleB(insulin), Z2AH|(sulfonylurea), E|Ot
Z2|0y|tl&(thiazolidinedione)0| A& S7t& |&dt= BIH So-
dium Glucose Co-Transporter 2 (SGLT2) AXMX2t Glucagon-
like peptide-1 (GLP-1) SEH= HZ 24 &1p7t ULt 22
GLP-1 R=X & 22 =REIES] 42 SH|UN=E AR5 R
CH¥% EX oF20| A2 SHMOZ HIEA| LRSGILHH, HIE 719
BAZ0| AUEHE ARZoHOF SHAITE 2 AE0| HE s &
Q7| W20 Yatel= Of2fat £=20] thoiM 12iot Ad=S XM
OF otH, XMES S7t7F 2tX0A| sl=2 &20|2tH, MEs| XS

Ag3l 2 4 T,

1+

ol
=

HSHOY £ AN 2 UL HAH 2012 |t

0] & 4= At ZAIH0(binge-eating disorder) & HEX=ZH0K

0|52 MzEH
2

rio

ol
—

o[} 3637

AN

(seasonal affective disorder)?} H|2H} SHEE|OY,
A
T

28| T MESS Xt oINS Sofl (B

B56  Archives of Obesity and Metabolism

‘ Obese child

!

‘ Family and personal history; physical examination

!

Suspect: syndromic obesity
dysmorphia, short stature, decreased height
velocity, psychomotor retardation

!

No

!

Suspect:
endocrine disorder

!

‘ Yes

!

‘ Suspect:

genetic syndrome

\ 4

Chromosome typing:
molecular biology

v

Exogenous causes;
primary obesity

Suspect:
Cushing’s syndrome;
hypothyroidism;
GH deficiency

!

Endocrine testing;
neurologic imaging;
molecular biology

Fig. 2. Diagnostic algorithm for childhood with obesity. GH, growth hormone.
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