INTEGRATED
ENDOCRINE SYSTEM



Hormone Actions

G-protein é4ree- 42"

Receptor and ligand

Second messenger

G,-alpha subunit

“Hav1 M and M-GOT”

1IP3

Cell membrane

\

Phospholipase C

DAG + IP, «<———FPIP,

Cytoplasm

Active Inactive
protein <= protein

kinase C kinase C
Y
Protein — PO, <e— Protein %—» Cat+
J Endoplasmic reticulum l

Cell’s response

Cell’s response

A %\ :‘; AT-TC I.:;',::w-uam;\. RY TDAG
G;-alpha subunit FSH, LH, ACTH, TSH, TcAMP
CRH, hCG, ADH-V,, MSH, PTH,
Calcitonin, H2, Glucagon,
GHRH
L All B receptors
(\(Ejalpha subunit MAD 2 M2 <2 D2 icAZMP
Soonal e shmdon
Receptor Guanyl |BAN N e 2 1cGMP
cyclase brginine ,T -
Glutamate Ligand-gated ion channels: Nl\kIIWDA, AMPA
GABA Ligand-gated: GABA A GABA C (B-GPCR)
Acetylcholine Nicotinic — Ligand-gated

Norepinephrine, 5HT,
Dopamine, Ach-M

GPCR (except 5HT3 which is ligand-gated)

Extracellular @ Hormone
fluid
Cytoplasm b
B
o
Adenylyl
7
GTP cyclase
cAMP ATP
Active Inactive
cAMP- <€&— CcAMP-
dependent dependent

protein
kinase

protein
kinase

Protein — PO4 + ADP <€—Protein + ATP

_—

Cell’s response



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


hact Jlulav I
Steroid

receptor CeIIuIar
l ( response

T \\’ . ' @ Complex binds to sites

Steroid on chromatin, activating
hormone mRNA transcription

Hormone- receptor complex

STEROIDS PREP TV

mhzceldar

Intranuclear: NeAT — Eetogen | viE A /T3 |m

Cytoplasmic: 9¢ [ me

Receptor

tyrosine kinase \ )\ Cytokine

Cytokine
receptor

/////
7

tyrosme kinase
AP kinase
i signal pathway
— — _ C—— —— o

“ JAK/ STAT
i Slgnal pathway
ﬁ—

Non-Receptor

/

INSULIN PIFE PIGGLET

— o om e

Pma&d—hl\‘; - bo (_J

nwt D

N s
/ I I El‘F E_L. GM"CSF )L" ] o.
PDAF o Far per EP0 Ly
. GY TPo Mr'a


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Diabetes mellitus - Diagnosis
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Insulin
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Decreased blood glucose /
fasting

Gastrointestinal hormones
(gastrin, cholecystokinin,
secretin, GIP)

Somatostatin
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Glucagon, growth hormone,

 cortisol
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B-Adrenergic stimulation

a-Adrenergic activity

Insulin resistance (obesity)
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A4 Proinsulin (stored in secretory granules)
Insulin (51aa) and C-peptide
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3. HDL

1. Central obesity:

>102 cm (India-90cm) in men f ¥
>88 cm (India-80cm) in women g
2. Elevated triglycerides: >150 mg/dL

<40 mg/dL in men
J <50 mg/dL in women.
4. Blood pressure: >130/85 mm Hg

.sUn2 0SA +

ne rde’ 5. Fasting glucose: >100 mg/dL
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morning

Pingulon dose [ Shepped
meal

Normal blood
sugar at bedtime

Low blood
sugar overnight

Bedtime Overnight Q’QM‘ Morning

benchesd

L(J“‘ly et [metabrie M(Mo\ﬂ—-a DM

Plasma insulin level

Affreza: Inhalational Postprandual i CoPD] lumes

Mortality: macwvars  caphe e’ @ hemarp
MC microvascular complication: Mwuyd\?,

MC type: dictst cm N - qlre 9 ffVCkwu] N

Good glycemic control can reduce: Mnuyyé\w‘r""' >,

Lispro, aspart, glulisine
=

shal”
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{he U
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L —
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Diawrhen Drugsf causing DM:
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diabefior um Clozapine
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DKA-HHS

ISPAD guidelines for DKA

Shock (reduced peripheral Moderate or greater ‘QQ/- Minimal dehydration
pulses), \ level of dehydration but not in shock, Tolerating oral fluid
consciousness /coma ) Acidotic / vomiting v
Y ¥
3 p p
Th .
[ Resuscitation IV Therapy . ﬁg.y
Arway tNGtube salifie 0.9% 10 20 mL/kg over ét:ftiw'thsc I':Sl;""I
e ntinue oral hydration
Breathing (100% oxygen) 20-30 min; iy repgat y
Circulation (0.9% saline 20 Calculate fluid requirements v
mi/kg bolus, repeat until —| Correct fluid deficit over 24-48 ( No
circulation restored) hours ¢ improvement
See Cerebral Injury (CI Add Potassium 40 mmol/L
fluid
Management j j
v
’
Continuousiv insulin infusion at
0.05 -0.1 unit/kg/hr starting 1
hour after iv fluids initiated

e Add 1V potassium if serum K<5.2 mEq/L
e Hold insulin for serum K <3.3 mEq/L

e Hco3if pH<6.9

I -7 S [T Y s

s - U
Glucose 200 3»0'-.\7/&(1 sv0 éw»«(-]/
ABG HAGMA —
Ketones + + =
Demographic Ype 2 DM el
Pathophysiology Otccoe ++ .Aua‘omxaob
Mortality J’/'/- ') - cuchral
7 Joinendenys” K- 19 fendy
Okm = 2 Na_ + Gle , BuW
kt (~ DKA 2 2.¢
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OHG

“hde ” —

—jde = Mngulm gecr”

w{,q;m/-l-lb

Agent

Mechanism of action

Side effects

Sulfonylureas
Chlorpropamide,Glipizide, Glyburide

Increases insulin secretion by inhibiting
B-cell K+ ATP channels

Hypoglycemia , Weight gain
Safe in renal failuré‘}(ﬁlax-Gjpizide/ Glicazide)

Meglitinides Chlorpropamide: $/40Y | cholegtatic onu'u, /ﬂfsy(f“""
Repaglinide, Nateglinide e onne
Biguanides Stimulates AMP kinase, decreasing Lacticgcidgsis, Weight loss, Vit B12 deficiency,
Metformin insulin resistance Diarrhea - (T i~ renak ﬁlw-e

Max reduction in HbA1 c"y

Thiazolidinediones
Pioglitazone, Rosiglitazone —~ lj Mmwjaro

Activates transcription regulator PPAR-
g, decreasing insulin resistance

Weight gain, Heart failure, Hepatotoxic, Fracture%
Risk of bladder cancer - 7ie MI- Rosc

GLP-1 agonists - wt fo /// g;‘_’;:i,';%
Exenatide, Liraglutide, Tirazepatide-SC
Semaglutide-Oral / SC ~ 9>¢~pit

DPP4 inhibitors : ORAL ~Wb ntuprel
Sitagliptin, Saxagliptin, Linagliptin

Increases glucose-dependent insulin
. Ninrrefen?
secretion, degreases glucagop

b
secretion, delays gastric empticl?ne l
Useful in CV risk mortality L

GLP-2 agonist: Teduglutde <
GLP-1 + GLP-2 agonist: bapigu,

Increase satiety,@eight los
Pancreatitis, MTC - 4f- 2

Nasopharyngitis- by ()
GLP1- safe in renal failure except: Exanefole
DPP4 - Cl in renal failure except: Lin_a_\é

v
Iijn e
CYP metabolized: Caxaglipl®’

Amylin Analogue

DM
Pramlintide J—(U‘“’ z

Decreases glucagon secretion, delays
gastric emptying

Increase satiety v

a-glucoside inhibitors
Acarbose , Miglitol, Voglibose

Reduces intestinal disaccharide
absorption

Diarrhea, Flatulence
CliniIBD

SGLT2 Inhibitors @ﬁ/
Canagliflozin, Dapagliflozin
ggotagliflozin: S4L7-1 Jo &

Increases renal glucose excretion
Useful in CV risk mortality J iateavas woliemg
Only if eGFR >20

D\

Urinary tractinfections, Fournier gangrene, Polyuria

Weight loss, Fractures %—\ Sal12 (D chpped

Eglycemic ketoacidosis ) x 13d. prigy
EE /

Bromocriptine, bile acid sequesterant (colesevalam) ranolazine)

Fia = gle
S Metab mealots

—
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Hormone-Graphs

@ Hypothalamus Highest : CorMsoL )

® [O@| @) bn-es

Normal Sheec(3) Senatocl

Lowest level

Pituitary

1 G | Lipolysis

IIIIIlIIII

@ Decreased glc uptake | | |
after. 3.hours After Excercise| |90/ Milutes Deep sleep Liver 20406802 2 4 608 10 12
of meal ofsleepd)| —noem T AM PM Imeat.
REM & ’“F’i/ Protein / Collagen
l@ synthesis
Sowna [Feden -C Z
[t

Autocrine -2~/ M1 M
Paracrine samie et — @) T/
Endocrine -bird <pes
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Pituitary hormones

& <
) &
Hypothalamus CRH GnRH TRH GHRH DA ¢
L) /D:,am S, pa O oty
Anterior )
pitu/itary ACTH LH FSH TSH GH Prolactin 4 /

. cf ” / bympho
L ©—— Somatostatn —O—— ’ ot it '{7’\
Basophils (basophilic) / ww/"’“’“ ‘27”"/’7“‘"“
. / PRLT

iy poct r:L’ N ox
omcecltm A\ CAp - pox?

Hypopituitarism + Hyperprolactinemia +

Central Diabetes Insipidus

GnRH agonists-Goserelin, Nafarelin, Leuprolide Triphasic response: »r —> Q?A-/;; —> DI
Continugus : flee —~ LLFor/Ly - Ui : endom| fbeal /EW"” /z;« proi<l /pP (Shved TT)  pestaes

Pulsatile: ™ - v fW /Ac(aauk P“[’“’ﬁ

GnRH aptagonists-Ganirelix, Cetrorelix
GHRHanalog- Tesamorelin® 11V 4% l%’g‘fwyy

Mecasermin: rl4f-1 > Lamw dwedfim (60-R retickmce)

—

Post pit
hot cfac
aberL
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Anterior Pituitary

Amenorrhea, infertility,

galactorrhea frAL

Saop — PRloma
PRL: /\ Lo =200 - &' (anees

Post-partum Failure to
Iactatfe, Am//enorrhea,
Fatigue,
Hypoglycemia

PRL / GH/ TSH

RULE OUT:
TSH
RFT o
PS
UPT C’ﬁ:!“ s amokis Ml
Drugs naQ; Verape Ly TBer
1 T

[oc - A(;GRI cedlo, (c6)

~ 1ot
[ 4

Insulin tolerance test

Oheohmsn Cx

Sudden headache,
visual deficit
Pre-existing adenoma

A

higanhiws

anf <A(mme a

ang ax
Initial: 14e-2 —

n 11 - “""‘"“7‘7
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» Correction with fluid restriction

Polydipsia-Polyuria - pm
SIADH Central DI Nephrogenic | Primary
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ADRENAL INSUFFICIENCY
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: Tnamamol”"‘e HIGH LOW .
| | fbimieil ~ Censlonsios N CORTISOL CORTISOL 1= coyfumes
| ge My' (~) <20ug/dl
a1 =T :
A }MWI" = Efi/Nf — NN P by ACTH
Primary versus central adrenal insufficiency / \
Primary /AaW ‘o Secondary LOW HIGH
Most common Autoimmuné el Chronic glucocorticoid i ,
IB H'S ? v
cause Granulomatous therapy (3') Q" adrenal ,,}% [© adrenal '2{‘
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HYPERALDOSTERONISM
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Thzroid hormone

function

Follicular lumen Thyroid follicular epithelial cell Blood
S r\ﬂ U"Iu
)
0 ik’ e Florr)
( TG / (i I"r
S
o>
G + | = G I- < — - I
Y Pendni~ Na*
C Poodeed $n 1
l.w— ehlev
Thyroid | Organification, fe 7 MAFU
peroxidase | coupling 'TW‘”J
1)
PV \‘\\{
fe \'f -
. MlﬂuM’:bl (5] P2) @ .
o — (Ty)
4 it Endocytosis (,JTG Proteases (@ «l t 9")
‘ - o o circulation
e
Todine ( KI)
LIAOoI's.J'—

'5'-deiodn’ase

S ——

Effector organs ‘ R R
200 - 4 - 10
i 11 c
! P ;
= L. {_r« }; -8
{ B - ‘
Downstream thyroid I = 120 4 13 ‘ -6
u fe:‘{. —UJ
e Yo 2
80-' ’ kprz \l“ 4
i A |
® ,J‘) | 40 F--._3 3 2
/u*“""p |
©) PN g{b"’M 0- -0
e ]
0§ Vel Reran
/® "‘-20256810o2.4
ok l@;\ b—p——— ays 3

Cushe V' blael- L .
-
N HW\J o tleat T 05K

*Brain maturation

*Bone O’clast +

1 B, receptors in heart

*Basal metabolic rate 1 (via 1 Na'/K*-ATPase)
*Blood sugar 1 (1 glycogenolysis, gluconeogenesis)
*Break down lipids 1 (1 lipolysis)

-Babie§: stimulates surfactant synthesis
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pots - @) 752 frs

Thboblerli 144G

Graves Disease

Rk )

d Mcota cola

Staring look

Skl WU .CL}\/)

Absent creases in the forehead on

superior gaze Jo jny 9,2',,

1-Only signs
2-Soft tissue involvement
3: Proptosis

4: Extraocular muscle

5: Corneal involvement

Hyperpigmentation of the superior eye
folds jc ”hl'dl— 37\,,

Loss of the lateral third of eyebrows

Herige o972

Retraction of upper eye lid

involvement mscLo Dal ]
IF—___.J -A'lj-M—,‘—e Sy

Lid lag of the upper eyelid on downward

= N 6: Sight loss (optic nerve gaze Vm 6&{% E.?ﬂ
/ 'ehlk“:'ed , involvement) &% Cgeoere)
— Inability to converge
(— G,fM Tr: ) °
s,e% MDb’N szg
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Treatment

Management of Graves

RADIO-IODINE

DRUGS

SURGERY

ABLATION

I-al— B+¥ ree
qupt’

/N
p'eﬁmv

vtre TED

@-z)wwaaﬁ'w/ I\o’4 frtogic ‘1

- e TED
TV~ safe wn ;
<’ “I;;dé s orbilat
Mefmapte — dera ligenat deconsp)
Cant /34 (D)

Thyroid storm

< M”L Ao

*Beta blockers (< Line ) <—,—4__,T3 - Vemf:»L
PTU ”*
*Glucocorticoids

Sodium iodide

*If asthma + A-fib: Ver apaml

Myxedema coma

IV T3 and/or L-thyroxine (T4)

IV Hydrocortisone

0.9% NaCl if Na* <120 mEq/L

Treat hypothermia (temperature < 35 °C)



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Parathyroid and calcium

ra”
7~ -
PTHactivity "~ 1 4o, Q Eyas)
| ionized Ca*, T PO, or 1 1,25-(OH), D,
° “.)4 |
=0 Rcm osteodys 7 3° HeT LM |
L0V (as—+ 1* ne) + 26
. CkP adenwA - Four
o HPT Tpm, ﬁsl para- Vitamin D activity < T po,
© th roid
2 e T Feedback ly d
ands i
2 7 I* e inhibition \ ‘}@7 : 25-0HD,
;= fPTH
2 Normal M adensma { (s)ynthesis
T \ PTH released =l s L PO
& ' into circulation < il IS : 3
10 .
vk b ™M 1a-hydroxylase
HJ por ™ _ 11,25-(0H), D, l !
branmlrnss : [T25-0R,5, ]
@ ‘ _ - Cqce Renal tubular cells -
z P’m,j;p Q pcT - P0,17‘¢£u" Bone « . I?f_e‘stines
2 DeT = (afr > < o
4 6 8 10 1 1 18 o’
Ca? (mg/dL) 1 1,25-(OH), D, synthesis TCa*and 1 PO T atg.sorption gf
Reabsorption: * Ca%, LPO;* released from bone ~Ca**and PO,
Urine | Ca#, T PO} o’ clpat @ _
tCa*and 1 PO
1 Serum Ca?** — stimulation of parafollicular 7Ca**and | PO

(C) cells of the thyroid — 1 calcitonin
Inhibits osteoclastic bone resorption

Intermittent/ 1-34 aa_\rec_hain fTH:
0/ blat @
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Hypercalcemia g

£ / / _
Confirm hypercalcemia Management: bme ] 7‘«% / Mmoaw / ™ onn” )

* Repeat testing . .-

+ Correct for albumin concentration or measure ionized calc Severe (Calcnum >14 mg/dl‘) 2Ar Sy mptomatic

> 8’)\ 2>* | +Normal saline hydration plus calcitonin
< *Avoid loop diuretics unless volume overload
(heart failure) exists 83—

\J ﬂ!b\uw(m
M PTH level
easure eve aqdnﬂ -'ﬁ-e(_ a 9 + 7\

Long-term treatment: Bisphosphonate

y /@Q
High-normal or elevated PTH Suppressed PTH
PTH-dependent PTH-independent @

Primary (or tertiary) *Malignancy T P7HAp N— ),
hyperparathyroidism 82— *Vitamin D toxicity ‘
~Familial hypocalciuric *Granulomatous diseases szweaLaLJcUnn.
hypercalcemia *Thiazides
C *Lithium *Milk-alkali syndrome (aco3
v — 1a?! | *Thyrotoxicosis
KD — (asr xx <£Z’ ) ,7 «Vitamin A toxicity
(= 1Ml orpr «Immobilization

>

PM/&/ ’UC

'rrwr) ) p @5
FMI'P {T @
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