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BT 37°C, PR 100/min, RR 22/min, BP 120/60
mmHg, room air SpO, 96%

Height 170 cm., Weight 44 kg., BMI 15.2 kg/m?

General appearance: a young man, looked
fatigue, good consciousness, mildly pale, no
jaundice, generalized muscle wasting, loss of
subcutaneous fat

HEENT: normal hair and eyebrow distribution,
hair pulling test - negative, loss of tongue papillae,
no angular stomatitis

CVS: tachycardia with regular rhythm,
normal S;S,, no murmur

Respiratory system: mild tachypnea, lungs -
clear, no adventitious sounds

Abdomen: disrupted midline surgical scar
with foul-smell yellowish discharge, hypoactive
bowel sound, mild distension and generalized
tenderness, no rebound tenderness

Extremities: bilateral pitting edema 1+,
totally white nails

Skin: generalized tiny whitish scaly skin, no
periorificial lesion

Lymph nodes: all superficial lymph node can't
be palpated

Neurological signs: no nystagmus, normal
motor tone, muscle power - at least grade 3 all

extremities, normal sensation, all DTR 1+
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- CBC: Hb 9.3 g/dL, Hct 28.4%, WBC 2,900
cells/mm?, neutrophil 50%, lymphocyte 37%, mono-
cyte 8%, Eosinophil 1%, Platelets 161,000/mm?,
MCV 81 L, RDW 16%

- Blood glucose 90 mg/dL

- BUN 15 mg/dL, Cr 0.28 mg/dL

- Na 136, K 4.08, Cl 109, CO, 22 mmol/L

- Corrected Ca 8.8, PO, 2.1 (MUN& 2.3-4.7),
Mg 1.7 (MUné 1.6-2.6) mg/dL

- LFT: AST 40 U/L (M1né 5-34), ALT 46 U/L
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(MUn& 0-55), ALP 78 U/L (MUN& 40-150), TP 42
g/L (MUn& 64-83), albumin 8.0 g/L (MUNG 35-
50), TB 0.4 mg/dL (MUn& 0.2-1.2), DB 0.2 mg/dL
(Muné 0-0.5)

- Thyroid function test UnG

- Urinalysis Uné

- Stool exam: no WBC, no RBC, no fat
globule, no parasite

- Hemoculture x 2 specimens: no growth

- Pus culture: Escherichia coli

- Pus for AFB stain: negative

- CT whole abdomen with contrast: a large
rim enhancing intra-abdominal fluid collection at
mid to lower abdomen with connecting tract to
skin, diffused small bowel wall thickening, small
amount of ascites and moderate amount of
bilateral pleural effusion. Acute DVT along left
common and bilateral external iliac veins and
bilateral CFVs was suspected.

- Fistulogram: no demonstrable contrast

filling into the bowel loops.
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1. Severe sepsis with disrupted intra-
abdominal abscess

2. Severe malnutrition

3. Acute bilateral external iliac veins throm-

bosis
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disrupted intraabdominal abscess MUY emer-
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ﬂtym bilateral external iliac veins thrombosis
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PN ey N3LduAAR thrombosis
99 severe malnutrition wwngidwas ¥l
Iﬂ‘ﬁuﬂﬁﬁ@@%&l Parenteral Nutrition (PN: Nutriflex
VR®) W19 central line Faueifuusn waaruiile
whiu 33.5 keal/kg/day (28.4 mL/kg/day) bbbk
. 33Aemfiud 1 (thiamin) vdeAniudue uavdihe
lallésumsuAlamag hypophosphatemia (PO, 2.1
mg/dL) Wa®IRAAMNTEAUINALS R Tud AN
WLINNNE hypophosphatemia ke/aga1n 2.1 14 1.5
mg/dL i@ hypokalemia (210 4.0 {4 3.4 mmol/L)
uag hypomagnesemia (0 1.7 1 1.5 mg/dL)
windidvesltaSnmnialnmwhioiiesingua
e
nasenusieinganudyminiulnsuinis
Alnmuiiefidsnguagihelfmsitade

Aihednnzyulngnnssediuquuss (severe mal-
nutrition) ANNLUUUSELNY Nutrition Alert Form 1
(NAF) 338nUSANe refeeding syndrome dasan
A1 hypophosphatemia Fugias TaFumaAane
hypokalemia 8% hypomagnesemia Mﬁdéﬂ’)&l
Salesulnawhdemelu 72 Filue Taelaid 96)
anathedn? uenanis WaRTIARIU TR INLANN
ReUndvaalaien na1ds Jnae bicytopenia 31N
normocytic anemia ba¢ leukopenia I@a@hmm
absolute neutrophil count (ANC) 1a 1,450 \AAA/
113 39670 neutropenia vhlinfengiheas
e copper deficiency F38@28 weifiasan
fihefifinny severe malnutrition uay 4 ufinmy
micronutrient deficiencies ‘fiumﬁl Aendudnumireas
multiple micronutrient deficiency VLG’T 39 49599
wwﬁmﬁﬁﬁ@mmﬁm@mﬁdﬁ

- serum copper VL(;TL‘Vhf?T‘]_J 41 mcg/dL
(MUNG 70-140 mcg/dL), serum ceruloplasmin VLGQW/
#eend 11 mg/dL (MUn& 18-45 mg/dL)

- plasma zinc 16 54 mcg/dL (eUn& 70-
120 mcg/dL)

- serum ferritin »L@% 351.7 ng/mL, serum
iron ¢ 27 meg/dL (fUN& 35-150 mog/dL) TIBC
161 85 mog/dL (fnd 250-450 mog/dL)
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- serum cobalamin VLG’T 1,380 pg/mL
- red blood cell folate VLG?T 243 ng/mL
(AUNG 141-1,018 ng/mL)
- serum retinol ¢ 0.3 mg/L (0.3-0.6 mg/L)
- serum vitamin E ¢ 17.4 mg/L (UG
6-10 mg/L)
- serum 25(0OH)D level & 6.7 ng/mL
NNNAMIATIANNANT sy [FFaawi
NiaeHN1IE copper deficiency tHasaIndan
Crganmafiuams iaeasnnidunann a9
WLNNIE anemia, neutropenia, serum copper 6
LY serum ceruloplasmin 61 FAUENIE vitamin
D deficiency 8910 25(0H)D level Hipenin 20
ng/mL IIYAU plasma zinc YaIKLUILTIANGH
rhundiuld wnse lldhdiheiame zinc defi-
ciency {09 NIV zine deficiency &9 kiFaLan
Ioeseey plasma zinc, TIBC Q¢ retinol binding
protein 219618 Glmjmsﬁﬂ'w ferritin - 219 mﬁ‘bﬂu
Qﬂaaﬂﬁm’w inflammation 21N acute phase
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protein reaction’ weissluatianmaasIaTEey
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copper deficiency 91N zinc toxicity VLGQT
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18 /T (@996 copper 2.6 NN/, zinc 13 8N./5w)
Saiulvdiefin vitamin B, ., 2 Wa/fu, multi-
vitamin 1 6/ vitamin C (100 &an.) 2 W6 Tua
4 @34 uag vitamin D, (20,000 giie) 3 e/ “Uensi
1 é\/LWd % [~ . 1 o
TenNaRladnsUSua s regular diet SANHU
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Oral Nutritional Supplement (ONS)
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ReUnd nasanld Addamel-N® 20 18./54 @5U 1
“Uonwi asafiaenawui Hb whidia (Useanns 9 nd/
@a.), WBC a1 21N 2,900 1w 8,000 1rad/sa 3
ANC Lﬁﬁm‘flu 5,440 cell/mm?, platelet 21N 161,000
VAN 404,000/mm?® §157335¥60 serum copper
WU’SWLﬁNmﬁ 41 Wi 51 wen. /®8., serum cerulo-
plasmin Wadwantasan 11 Wu 121 un/ea.
FeflanasnninenLng mﬁl‘mwmmu Rama trace
element solution sy 60 mL ( SVL(ﬂ copper 10.8
NN/ WA zine 78 NN/ B0 1 Uyt ndsan
Tldaaianfneunu CBC, serum copper,
serum ceruloplasmin 8% plasma zinc ag'sl,u
6 a ;’j q.ll dg ay a
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(Copper Deficiency)
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trafficking (N9 3)
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?ﬂ copper-dependent enzymes (cuproenzymes)5

Enzymes

Functions

Amine oxidases
Cytochrome C oxidase (CCO)
Copper-dependent ferroxidases

- Zyklopten

- Hephaestin

- Ceruloplasmin (Cp)
Intracellular superoxide dismutase (SOD-1)
Extracellular superoxide dismutase (SOD-3)
Tyrosinase
Dopamine B-monooxygenase
Lysyl oxidase
Peptidylglycine o-amidating monooxygenase (PAM)

Oxidative deamination
Electron transport

Iron oxidation

Placental iron efflux
Intestinal iron transport
Iron release from storage site
Superoxide removal
Superoxide removal
Melanin synthesis
Norepinephrine synthesis
Protein cross-linking
Peptide activation

M99 3 U copper-binding proteins’

Proteins

Copper-dependent functions

Metallothionein I and 1I

[also binds zinc & cadmium]
Albumin

o2-macroglobulin

Copper transporter 1 (Ctr1)

Copper transporter 2 (Ctr2)
Amyloid precursor protein (APP)
Antioxidant protein 1 (ATOX1)

Copper-transporting ATPase 1 (ATP7A)

Copper-transporting ATPase 2 (ATP7B)

Copper metabolism domain containing 1
(COMMD1)

Copper chaperone for superoxide dismutase (CCS)
COX11 cytochrome C oxidase copper chaperone
(COX11)

COX17 cytochrome C oxidase copper chaperone
(COX17)

SCO1 & SCO2 cytochrome C oxidase assembly
protein (SCO1 & SCO2)

X-linked inhibitor of apoptosis (XIAP)

Intracellular copper storage proteins

Plasma copper transport from intestine to liver

Plasma copper transport from intestine to liver

- Copper import protein

- Mediates copper uptake in tissues

Plasma membrane uptake & vesicular copper transport
Copper transport to brain

- Chaperone for ATP7A & ATP7B

- Transcription factor

- Transports copper into trans-Golgi network and out of cells
- Menkes disease gene

- Transports copper into trans-Golgi network

- Biliary copper excretion Wilson's disease gene

Biliary excretion, SOD1 assembly

SOD-1 chaperone in cytosol, HIF-1a activation
Mitochondrial chaperone for CCO

Copper delivery from cytosol to mitochondrial intermembrane
space

Mitochondrial copper chaperone

Ubiquitination of COMMD1 and CCS
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21n1sn1vAalinuaond: Copper deficiency

o A L. o A

;qj'ﬂ’mwm copper deficiency NNWUAIINNA
UnFrasszuulsadandiniuamafiaUndinessuy
dsz wemugefienedcniAul 12 (cobalamin
deficiency)

a

‘583J1JI‘5ﬂLﬁﬂﬂ

MIE copper deficiency 'qmaslﬁmw"mmaa
La%vLéﬁsj copper-dependent ferroxidase /MY LAY
TUMIWMT 5199881801800 (impaired hemato-

N o A A @ Vyo A
pOl€SlS) ’]HS\HﬁS\IﬁWUﬂ’]’)S‘ﬁ@‘NL‘]JHVL@WQLLUUV]LN@
ADALAINAANNINUNG (microcytic anemia), Un@
(normocytic anemia) M%aﬂlmﬁimlaiﬁ’hﬂﬂ@ (macro-
. (1213 o« - _

cytic anemia) FNTUEARANI TR neutrophil
6N (neutropenia) Imsfnmwuindasay 52.5 289
@:ﬂw copper deficiency Anedasannude
Lﬁa@mn@‘h %aaav 30 Nﬂ’]’)”‘ﬁ(ﬂLWHGaHNL@H’)
ia&lﬁu 10 S\I‘Vlﬁﬂ']’lusﬁ(ﬂ LN@L&@@?JTJ@T]LL?SWLT]@@L@B@
(fh (pancytopenia) LWAZWLINAN1IE neutropenia
=) 1 a 5% 12 o A
meamamaﬂmaaaz 2.5 aﬂwmwm’m‘wﬂu
lansvgnuasiiheffinay copper deficiency ax
ﬁé’ﬂwmmé’w&w;iﬂ’m myelodysplastic syndrome
(MDS) #9wuN& dysplastic erythroid precursors
LB ring sideroblasts, nuclear budding 738
multilobulation with large size PNWLNR cyto-
plasmic vacuolization (1% erythroid Llag myeloid

precursors %ﬁﬂﬁﬁﬂﬁam’gs copper deficiency
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AMNNNAUNAMITELLLTY wﬂuﬁﬂwﬁﬁ copper
deficiency WuLuNgNe1M5989 myelopathy &
Uaed @ ueonanuldu myeloneuropathy %38
peripheral neuropathy VLG’T %ﬂﬂiﬂ’;&lﬁm\nﬁ’mmmi
sensory ataxia A91MTHEIT 89T NIIATIR
proprioception k¢ vibration sensation NAUNG
eherausinanlngh (Magnetic Resonance
Imaging: MRI) “Iladvlfﬂ “UnA9 WUR increased T2
signal 131304 paramedian dorsal column willan
é’m&mgﬁwﬂu subacute-combined degeneration

| ! a A 13-16
Tugthefnedmind 12

N1s3UoAa8n2: copper deficiency

MIIUANL copper deficiency 3%'ﬁﬁaml,aﬂ%
Aunnwsnang lutlagiiufoms 495795 plasma
copper W8¢ plasma ceruloplasmin (M51497 4) D;Tﬂ’m
A copper deficiency AnwunRszeu plasma
copper Lay ceruloplasmin &4 LLG] cytokines
(interleukin-1, interleukin-6) AANIUIINAIE
inflammation ’«Juﬂiu@‘lﬂwiyﬁu plasma copper by
ceruloplasmin G?J‘LL Luaqmmﬂu acute phase
protein éf@ﬁummmﬁawu plasma copper Lag

X i o A A X 2 Aa
ceruloplasmin og/lusydnindvio sulugiheid
masnL Uanavh Imsitiasene copper deficiency

A 256
ﬂmm@aau\l@ '

M919N 4 Msulanasyey copper g ceruloplasmin

Tdan'
Plasma Plasma
masana Copper Ceruloplasmin
(mcg/dL) (mg/dL)
Mild decrease 60-80 10-20
Moderate decrease 40-60 5-10
Marked decrease <40 <b
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Regimens Route Duration Dose of Elemental Copper
Tsugutoshi Acki”® Oral - 5-10 mg/day
Parenteral - 900-1,500 mcg/day
Neeraj Kumar' 1st week 8 mg/day
Oral 2nd week 6 mg/day
(prefer) 3rd week 4 mg/day
thereafter 2 mg/day
Parenteral Initial 5 days 2 mg/day
American Society for Metabolic and Bariatric Parenteral Initial 6 days 2-4 mg/day
Surgery Clinical Practice Guideline™® (for severe case)
Oral Until level 3-8 mg/d

normalized and

symptoms resolved

N1sSnuIN12: Copper deficiency
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