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Attia ouvdpopou Cushing

PITUITARY CUSHING SYNDROME
Tumor in
@ antenor pituitary

ADRENAL CUSHING SYNDROME

Tumor Nedular hyperplasia

PARANEQPLASTIC CUSHING SYNDROME IATROGENIC CUSHING SYNDROME

1 N

Cushing syndrome

Lung cancet

(Or cther

nonendocrine Adrenal

cancer) ateophy

Dnevier Soma and Servved ferrn 2004 By Daever inc







NapaveonmAaopatiko Cushing

 ‘Extonin £kkplon ACTH (SCLC, mveuOVLIKO
KOPKLWVOELOEC, LUEAOELONC KOPKLVOC
Bupeoelbouc, vnoldblwpua,
OALOYPWHOKUTTWHA, YOYYALOVEUPpWUQL)

* 'Extornin €kKkplon CRH (pueAogldnc KapKivoc
Bupeoeldoulc, mapayayyAlwpo, Ka TpooTtatn,
vnholdlwua)
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Easy bruising
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Muscle wasting:
*Weakness
*Thin extremities
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NapaveonmAaopatiko Cushing

* Alayvwon:
— doklpaoio mpokAnonc pe deapebalovn

e Oeparela:
— AvtiveomAaopoatikn Beparmeia
— Metuparovn, aptvoyAouteduidn, KetokovaloAn
— A\aTapOCKOTILKH ETLVEPPLOLEKTOUN
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e Bone Reduced Absorption
HO ™~ "OH deposition excretionof  of Caz*

Calcitriol Ca%* and P04 and P04



Atltia utepaoBeoTtioLuiog

MpwTtonoabnc untepriapabupeoeldLopOC

Exktonn mapaywyn PTHrP (mAoakwdn ka, oykot
naotou, veppwyv, TPOOoTATN, LEAAVWUQ,
VEUPOEVOOKPLVELC)

Ektomn €kkplon KaAoLtpltoAnc (Aepdpwpal)

OOTEOANUTLKEC EVTOTILOELC (KO pLooTOoU,
.UUEAWQ)



MpwTtonadnc vneprnapabupeoeldLoNOC

Bone |
Resorption; |
calcium and |
phosphorus |
released to 5
blood _ o

{Jl Activation {

(i) j of vitamin D J

f | \"., Increased calcium
Increased Increased uptake by

calcium  phosphate intestinal mucosa
reabsorption excretion

HYPERCALCEMIA / HYPOPHOSFPHATEMIA




MEN 1
Pituitary

adenoma

Parathyroid -
hyperplasia

Pancreatic -
tumors

MEN 2A

-Parathyroid
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Medullary
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carcinoma

-Pheo-
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cytoma

MEN 2B

Mucosal
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Marfanoid
body
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Medullary
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Pheo-
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KAWVIKEG EkONAWOELC utEpTIOPOlOUPEOELOLOMOU

Hyperparathyroidism

Increased Blood -[Ca™]

T - Skull decalcification
' ("salt- and pepper skull")

Epuls — =
>~ Parathyroid ADENOMA

(Giant cell tumour)

Metastatic ——

calcification Osteitis fibrosa cystica

Subperiostal resorption

— Nephrocalcinosis
Kidney stones (Calcium phosphate)
Renal infections
Renal failure

. //-‘- 4
Peptic ulcer— _—

Pancreatitis —

Muscular atrophy —

Fig. 30-8 WJL@Q KMc




Hypercalcemia of Malignancy

Solid tumors:
lung, breast,
renal

e T

Systemic
TCaIcium pTHrP | T Renal

tubular
calcium
reabsorption

TRrRANKL

JOPG

New bone

Osteoclasts

Rectdrind Osteoblasts



Solid Tumor Bone
Metastases and Myeloma

Cancer cells Q RANKL: Tepithelial to
mesenchymal transition

Y OPG: J apoptosis,
T angiogenesis
Y RANK: 1 homing, invasion

/ Osteolytic factors:

Bone-derived PTHrP, IL-6, IL-11,
growth factors IL-8, TNF-c, IL-17

| b Osteoblasts
Osteoclasts



OOTEOAUTIKEC EVIOTILOELC
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KAWVIKEG EKONAWOELC UTtEpACBEOTLALMLOC

General CNS Cardiac Gl Renal
Dehydration  Weakness Bradycardia Mausea and Polyuria
vomiting
Anorexia Hypotonia Short QT Constipation MNephrocalcinosis
interval
Pruritus Proximal Prolonged lleus -
myopathy PR interval
Weight loss Mental Wide T wave Pancreatitis -
status changes
Fatigue Seizure Atrial or Dyspepsia -
Coma ventricular

arrhythmia




AVTILETWTILON UTTEPpACBEoTLALMLOG

* Evudatwon

* Alovpnon (poupooeuidn)

* KaAottovivn

e ZoAevopoviko o€V (Sidwaodoviko)

* Mpedvilovn (m.pUeAWpQ)



Water content of
the blood LOW

Water content of
the blood HIGH

Brain

produces

More ADH

High volume of water
reabsorbed by kidney

|

Urine output
LOW

/

Too much water drunk

Too much salt
or sweating

Water content
of the blood normal

Brain

produces
Less ADH

Urine output
HIGH

|

Low volume of water
reabsorbed by kidney




Anpoocdopn £kkpiton ADH




[ Py < 134 mmol/L ]

|

Measure serum

o emolality o

<280 mOsm/Kg
Hypotonicity

[ J

[ True Hypammmia]

!

2280 mOsm/Kg
Nommotonicity or Hypertonicity

1. Pseudohyponatremia
2. Osmotically active

% substances present
Measure urine
/ osmolality \
<100 mOsm/Kg >100 mOsm/Kg
Normal Water Excretion Impaired Water Excretion
2 e Check TSH & cortisol
Primary polydipsia to rule out hypothyroidism
Reset Osmostat and adrenal insufficiency
/ Measure urine Na \

2040 mmoll
Hypovolemia, Infuse 2 L/day 0.9% NS SIADH, Reset Osmostat,
EABYV depletion states and measure change in Py, Renal Salt Wasting
(cirrhosis, heart failure,

nephrotic syndrome) / \ l
Salt supplementation + Water
mmol/L mmol/L o aua-ow..
! ! e =
[SIADH or Reset Osmostat ] [ Hypovolemia] l
— ~ ( s1aDH | ( Renal Salt Wasting |
(Fen>12% | [ Water Loading Test |

| |

Pna=plasma sodium; TSH=thyroid stimulating hormone; FErate=fractional excretion of urate;
EABV=effective arterial blood volume; NS=normal saline; SIADH=syndrome of inappropriate

antidiuretic hormone.




nypervolemlc !uvolemlc nypovolemlc

*CHF

*Cirrhosis

*Renal failure
*Nephrotic syndrome

*Glucocorticoid deficiency

eHypothyroidism

*SIADH

eTumors

*CNS disorders

eDrug-induced*

ePulmonary diseases
(infections; ventilatory or
mechanical impairments)

*AIDS

eProlonged strenuous
exercise

eSenile atrophy

e|diopathic

eBeer potomania

sVery low protein intake

eExcessive water intake

ePrimary polydipsia

eFreshwater drowning

*Renal sodium losses

eDiuretics

eCerebral salt-wasting

¢Salt-wasting nephropathy

eBicarbonaturia

*Glucosuria

eKetonuria

eMineralocorticoid deficiencyt

eExtrarenal sodium losses

*Gastrointestinal losses (vomiting,
diarrhea)

*Sweat losses (endurance exercise)

*Third space losses (pancreatitis,
burns, bowel obstruction)

*Common: nicotine, tricyclics, DDAVP, oxytocin, angiotensin-converting enzyme inhibitors, carbamazepine, cyclophosphamide, vincristine, Ecstasy,
omeprazole, serotonin reuptake inhibitors,

tMineralocorticoid deficiency of many causes including autoimmune causes, adrenal hemorrhage, tuberculosis, fungal infection, cytomegalovirus
infection, adrenal enzyme deficiencies.

CHF=congestive heart failure; AIDS=acquired immune deficiency syndrome; DDAVP=desmopressin acetate; SIADH=syndrome of inappropriate
antidiuretic hormone secretion.

Source: Modified from Verbalis et al.




]
equired criteria

e Both hypothyroidism and glucocorticoid deficiency must be
ruled out

¢ Plasma osmolality <270 mOsm/kg water

¢ |nappropriate urinary concentration (Uosm > 100 mosmol/kg
water)

e Euvolemic volume status

e Elevated urinary sodium (>40 mmol/l) with normal salt and
water intake

Supplemental criteria

e Abnormal water load test

e Plasma vasopressin levels inappropriately elevated for the
plasma osmolality

Source: Diagnostic criteria as originally defined by Bartter et al, with minor modifications



Clinical Manifestations:

» Oliguria * Edema is rare unless
« Water retention water overload >4 L

- 1 CVP, 1 PWP — Much of free-water
. We|ght gain excess is within

.. Anorexia cellular boundaries

+ Nausea & vomiting

» Muscle weakness;
muscle twitching

+ Lethargy; restiessness;
confusion

+ Possible seizures: coma



SIADH Causes

Y Y Y Y Y
Tumours Pulmonary CNS causes Metabolic Drugs
Lesions Causes
e Small Cell Lung e Meningitis & SLE ¢ Chlorpropamide
Carcinoma ® Pneumonia Vasculitis e Alcohol e Carbamazepine

* Prostate Cancer ® Tuberculosis ® Tumours Withdrawal ¢ Cyclophosphami
® Thymic Cancer ® Lung Abscess e Head Injury ® Porphyria de
® Pancreatic Cancer e Subdural Haematoma  Vincristine

* Lymphoma

e Cerebral Abscess

e Phenothiazines




LEVEL 3 - SEVERE SYMPTOMS:
vomiting, seizures, obtundation,
respiratory distress, coma

I

LEVEL 2 - MODERATE SYMPTOMS:

nausea, confusion, disorientation,
altered mental status

LEVEL 1 = NO OR MINIMAL SYMPTOMS:

headache, irritability, inability to concentrate,
altered mood, depression

hypertonic NaCl
administration, followed
by fluid restriction + vaptan

vaptan or hypertonic NaCl
administration, followed
by fluid restriction

fluid restriction, but vaptan
under select circumstances:

* inability to tolerate fluid restriction
or failure of fluid restriction

¢ very low sodium level (<125 mEg/L)
with increased risk of developing
symptomatic hyponatraemia

* need to correct serum [Na+] to safer
levels for surgery or procedures, or
for ICU/haospital discharge

* brain trauma with risk of worsening
increased intracranial pressures

* unstable gait and/or high fracture risk
« therapeutic trial for symptom relief




[ Py, < 125 mmol/L ]

= | S

or Coma, Seizures Moderate symptoms
! |

/lmmediae infusion of3%\ étart diagnostic evalmﬁoh

[Acute duration (<48 homs)] [ Unknown duration, ]

saline at 1-2 ml/kg/hr until Rule out ECV depletion (2
symptoms improve or 100 L NS over one day)
cc bolus q10 min up to 3 Goal is to increase Py, by
times 0.5-2 mmol/L/hr
Check Py, every 2 hrs and Check Py, every 2-4 hrs
adjust rate and adjust rate
tht diagnostic evalmtion/ Consider furosemide or
vaptan
Stop when Py, increases by
8-10 mmol/L in the first

\24 hrs

Asymptomatic

[ Start diagnostic
evaluation

factors

!
/ Restrict fluid intake: \

Upg+U
(—NIITL Fluid Restriction

> [Tmtea‘rectable ] <

>1 <500 ml/day
-1 500-700 ml/day

<1 <1000 ml/day

Encourage intake of salt
and protein
Consider demeclocycline

300-600 mg twice daily
Consider vaptans /

Pna=plasma sodium; UNz=urine sodium; Ux=urine potassium.




Carcinoid tumor cell

Tryptophan
l Tryptophan hydroxylase
Hydroxytryptophan
(5HTP)
Araomatic L-amina acid
decarboxylase
Serotonin |
(5HT) t
'
5HT stored in Tl
secretory granules
Secretion _ -
. ", /BHT uptake",
| .
| 5HT in blood ———_——*| Platelet " and storage,
er:rnaamme oxiufa;\ .
lArdeh yde dehydrogenase .
5-Hydroxyindolacetic acid \ "
(SHIAA) L Kidney
b &
SHIAA filtered 5HT filtered :
by kidney by kidney .
Excretion Excretion !
¥
R Normal or slightly
-T SHIAA in urine ‘ higher 5HT in urine ‘ TSHTP
Typical

Typical Atypical
Source: Fauc AS, Kasper DL, Braunwald E, Hauser 5L, Longe DL, Jameson JL, Loscalzo X

Harrizon's Principles of Inberna! Medicine, 17th Edition: http:/fwww, accessmedicine, com
Copyright © The McGraw-Hill Companies, Inc All rights reserved,



Tumour

Carcinoid

Serotonin
Substance P
Histamine
Bradykinin
Kallikrein

Major Symptoms

Flushing, watery
diarrhea, stomach
cramps, asthma-like
wheezing, heart palpita-
tions, heart problems.



Carcinoid syndrome

Heart
- pulmonic and
tricuspid valve
thickening and
stenosis

- endocardial fibrosis

Skin
- cutaneous flushes
- apparent cyanosis

/—Respiratory
o - cough

| - wheezing
- dyspnea

Liver
- hepatomegaly

Gastrointestinal >

- . b;\ ;f’,'_-.': ; retro_
diarrhea < /_ .

i . peritoneal
cramps .

- nausea and pelvic

- vomiting fibrosis



