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Muz, 49 let

5.1.2015 akutni pankreatitis

Rychla progrese do soku, MOF

Prelozen 3. dne na nase pracoviste

Progresivne se horsici stav, IABP — laparotomie

nekrosy ilea a sigmatu — resekce, ileostomie,
sigmoideostomie, open abdomen, VAC. Tekutiny,
antibiotika.



Akutni pankreatitis

Recidivujici septicky Sok s MOF, rhabdomyolysa
opakovane revize (7), ERCP — PTD

drenaz retroperitonea, open abdomen

Po 2 mésicich:

Odpojen od CRRT, reparace ren. funkci

odpojovan od ventilatoru

jejunalni vyziva, gastrické odsavani

intenzivni rehabilitace (Motomed, cviCeni v zavésu), bolesti L kolene



Delirium

Postupne zhorsovani spoluprace
Intermitentni zmatenost, neklid
intolerance enteralni vyzivy, zvraceni

Pricina?
low grade sepsis (intraabdominalni zdroj?)
Hyperkalcemie az 3,22 mmol/l, Cai 1,94



Kalcium a albumin

Korigovane Ca = Ca + 0,02 * A Albumin

A Albumin = Normalni Alb — Aktualni Alb



Kalcium a albumin

Korigovane Ca = Ca + 0,02 * A Albumin

A Albumin = Normalni Alb (40) — Aktualni Alb

Ca = 3,22 mmol/l pfi albuminu 24,7 odpovida 3,53 mmol/l




Priznaky hyperkalcemie

Zmatenost, unava, stupor, koma

Slabost, bolesti kosti, osteomalacie/pordza

Nauzea, zvraceni, poruchy peristaltiky, pankreatitis, peptické viedy
Polyurie, polydipsie, nefrolithiasa, renalni poruchy

Bradykardie, hypertenze, zkraceni QT



PriCina hyperkalcemie ?



Diagnostic approach to hypercalcemia

Elevated serum calcium
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Check repeat

[Total calcium corrected for albumin
or
ionized calcium)
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Hypercalcemia confirmead
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| Clinical evaluation |

| Measure intact FTH |
|

v v

Elevated or mid Low
to high-normal (<20 pg/mL)

\ v

Likely pHPTH, Consistent with non-PTH
consider FHH mediated hypercalcemia

¥ ¥

Measure FTHrp and
vitamin D metabolites

Measure urinary
calcium excretion

; | oy v

Elevated Low PTHrp Elevated Mormal vit D Elevated
{>200 mg/24 hours) (=100 ma/24 hours, elevated 1,250 N | BTH 25D
l Ca/Cr <0.01) ¢ ‘“"“l P
Scan for Consider other

causas

malignancy

Measure SPEP, UPEF;

Consider guidelines TSH, vitamin A
for surgery
Measure BMD Y L )
+ Chest x-ray Check medications,
(lymphoma, sarcoid) vitamins, herbal

Refer for surgery
or monitor

supplements




Bilance kalcia

* Prijem
— Enteralni vyziva Protison 1500ml =
41mmol/den

— Nauzea, zvraceni, intolerance enteralni vyzivy

— Prenteralni vyziva: Ca = 0 mmol/l

* Odpady moci: 2-3 mmoly/den
— Norma 2,5-7 mmol/den



Hormonalni vlivy

« Parathormon {
- 0,5...<0,4 pmol/l (norma 0,5 - 6,2 pmol/l)

« Vitamin D §
— 25-vitamin D 17,7 nmol/l (75— 250)
—1,25-vitamin D < 12pmol/l (60— 207)

Suprese parathormonu hyperkalcemii
Avitaminosa D




Hormonalni vlivy

« Parathormon related peptide PTH-rp
— Malignity, paraneoplasticka hyperkalcemie

— TU plic, ORL, ledviny, m. mechyre, prs,
ovarium, NHL, CML

— v CR nelze stanovit

— patrani po malignite - CT celého tela,
sternalni punkce, imunoelektroforéza bilkovin,
onkomarkery, ...

Malignita nenalezena




Hormonalni vlivy

e 1,25-vitamin D

— Normalné: konverze 25-vit.D na 1,25 v
ledvinach

— Aktivita 1-hydroxylazy v makrofazich
« granulomatosni procesy (sarkoidosa, tuberkulosa)
« Malignity (lymfomy, ovarialni nadory, ..)

—1,25-vitamin D < 12pmol/l (60-207) §



A Patient with Severe Hypercalcemia in Multiple Organ
Dysfunction Syndrome: Role of Elevated Circulating
1,25(0H),Vitamin D Levels

Junichiro James Kazama'” Takashi Yamamoto,” Hiroshi Oya,"” Satoshi Yamamoto,® Yoshinobu Sato,’
Junko Sakurada,” Tadayuki Honda,' Hiroshi Endoh,’ and Ichiei Narita®
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A Patient with Severe Hypercalcemia in Multiple Organ
Dysfunction Syndrome: Role of Elevated Circulating
1,25(0H),Vitamin D Levels

Junichiro James Kazama'” Takashi Yamamoto,” Hiroshi Oya,"” Satoshi Yamamoto,® Yoshinobu Sato,’
Junko Sakurada,” Tadayuki Honda,' Hiroshi Endoh,’ and Ichiei Narita®
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Aktivace 1- hydroxylazy v Kupfferovych bb. a hepatocytech (rejekce? sepse?)
Retrospektivné nalezeno jesté 22 pac. s hyperkalcemii a sepsi.

Journal of Bone and Mineral Research, Vol. 25, No. 6, June 2010,



Familiarni hypokalciuricka
hyperkalcemie

vzacné vrozene onemocneni (AD) (1:10 000 — 1: 100 000 ?)
mutace calcium sensing receptoru (citlivy na extracelularni Ca**)
generalizovana hyposenzitivita ke kalciu

kompenzatorni hyperkalcemie a hypokalciurie (pfes PTH)

benigni, bezpfiznakovy prubéh

ojedinéle chondrokalcindza, ak. pankreatitis



Calcium sensing receptor

Extracellular

Intracellular
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Intracellular

Cytoplasm

Extracellular

Calcium sensing receptor
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Calcium sensing receptor

PARATHYROID GLANDS SKIN

%@5 Promotes keratinocyte
) differentiation

Modulates PTH secretion

CX X 2 N

—

KIDNEYS \ J STOMACH
>

Modulates acid secretion
Modifies calcium reabsorption ocu ci secrett

Modulates fluid reabsorption
and acid secretion

BONE - COLON
Regulates the recruitment and Controls toxin-mediated fluid
differentiation of osteoblasts and secretion

osteoclasts




Algorltmus prO dg FHH Normoparathyroid or hyperparathyroid

hypercalcaemic patients
Asymptomatic or oligosymptomatic disease

\/

CCCR < 0.020 CCCR =0.020 E

Sensitivita 98%

2]
o PHPT
<AL
AV Primarni
hyperpara-
thyroidismusg
CCCR <0.020 CCCR <0.020 :>
CASR positive CASR negetive
CCCR = Ca/ kreatinin clearance ratio < /\7
CASR = Ca sensing receptor
FHH

Familiarni hypokalciuricka hyperkalcemie

Current Opinion in Endocrinology, Diabetes &
Obesity 2011, 18:3589-370
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Recurrent pancreatitis in a patient with familial
hypocalciuric hypercalcaemia treated
successfully with cinacalcet

Kirun Gunganah, Ashley Grossman' and Maralyn Druce

== Average calcium
level (mmol/)

== Frequency of
pancreatitis
admissions per year

Recidivujici pankreatitida pri FHH 5.
Cinacalcet (Mimpara®) = kalcimimetikum
alostericka aktivace Ca-sensing-receptoru 2 1

— snizeni kalcemie, vymizeni zachvatu

T
Cinacalcet Cinacalcet Cinacalcet Cinacalcet
0 mg 30 mg 60 mg 90 mg

Endocrinology, ID: 14-0050; July 2014
Diabetes & Metabolism
CASE REPORTS DOIl: 10.1530/EDM-14-0050



Co na to kosti?

+ PINP (prokolagen typu 1) 1
— novotvorba kosti
— 682,2 ug/l (16-74) 1 11

* Beta-crosslaps )
— Resorpce kosti
— 1,770 ug/l (0-0,584) 1 11

 Kostni izoenzym ALP 1
— 28,9 ug/l (5,5 - 22,9) 1

Vysoky kostni obrat




Hyperkalcemie

Vyrovnana , nizkoobratova bilance kalcia (zadny prijem,
maly odpad)

Vysoky obrat kostni
Nelze zaradit do zadne z kategorii
Inaktivita?

Avitaminosa D
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Heterotopic calcification

Victoria J. Ingham' and Peter A. Andrews!

Pred transplantaci 6 mes. po transplantaci

NDT Plus (2008) 4: 268-269









Heterotopicka osifikace

Tvorba kosti na neprilusnych mistech
1883 Bernhard Moritz Carl Ludwig Riedel (1846 — 1916)
Dejerne a Cellliar — postizeni paraplegiku z I. svétové valky

Predispozice

— pfimé trauma svalu

— nahrady kyCelniho a kolenniho kloubu

— kraniotraumata, misni léze

— dlouhodoba sedace, uméla plicni ventilace
— ARDS

— popaleniny

— ak. pankreatitis



The NEW ENGLAND
JOURNAL of MEDICINE

One-Year Outcomes in Survivors
of the Acute Respiratory Distress Syndrome

Margaret S. Herridge, M.D., M.P.H., Angela M. Cheung, M.D., Ph.D., Catherine M. Tansey, M.Sc.,

Outcome 3 Months 6 Months 12 Months
Distance walked in 6 min
No. evaluated 80 787 81i
Median — m 281 396 422
Interquartile range — m 55-454 244-500 277-510
Percentage of predicted valuef( 49 64 66
Returned to work — 13/83 (16) 26/82 (32) 40/82 (49)|
no./total no. (%)4
Returned to original work — 10/13 (77) 23/26 (88) 31/40 (78)

no./total no. (%)

SF-36 score™*

Physical functioning

Median (normal value) 35 (90) 55 (89) 60 (89)
Interquartile range 15-58 30-75 35-85

N Engl ] Med 2003;348:683-93



The NEW ENGLAND
JOURNAL of MEDICINE

One-Year Outcomes in Survivors
of the Acute Respiratory Distress Syndrome

Margaret S. Herridge, M.D., M.P.H., Angela M. Cheung, M.D., Ph.D., Catherine M. Tansey, M.Sc.,

Heterotopické osifikace 5%
Entrapment 7%
Kontraktury prstu, zmrzlé klouby 4%
Bolesti v misté katetru a drénu 12%
Spatné& zhojena tracheostomie 7%

N Engl ] Med 2003;348:683-93



Physical Complications in Acute Lung Injury
Survivors: A 2-Year Longitudinal Prospective Study

Eddy Fan, MD, PhD"; David W. Dowdy, MD, PhD** Elizabeth Colantuoni, PhD**;

Pedro A. Mendez-Tellez, MD?*3; Jonathan E. Sevransky, MD, MHS®; Carl Shanholtz, MD?’;

Cheryl R. Dennison Himmelfarb, RN, PhD? Sanjay V. Desai, MD*%; Nancy Ciesla, DPT%
Margaret S. Herridge, MD, MPH'; Peter J. Pronovost, MD, PhD*>*#!% Dale M. Needham, MD, PhD
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Depressive Symptoms and Impaired Physical Function
after Acute Lung Injury
A 2-Year Longitudinal Study

Oscar ). Bienvenu'-?, Elizabeth Colantuoni®4, Pedro A. Mendez-Tellez3, Victor D. Dinglas®,
Carl Shanholtzé, Nadia Husain*, Cheryl R. Dennison?, Margaret S. Herridge®, Peter |. Pronovost®?,
and Dale M. Needham5.1°
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Functional Disability 5 Years after Acute Respiratory

Distress Syndrome

Marcaret 5. Herriaee, M.D., M.P.H., Catherine M. Tansey, M.5c., Andrea Matté, B.5c., Georee Tomlinson, Ph.D.,
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THE MESENGENIC PROCESS
Mesenchymal Stem Cell (MSC)

MSC Proliferation

T

Adipogenesis

Proliferation

v
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— @ DO O O
v L
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v

Unique l
Micro-niche
== ( 268 \
Hypertrophic Stromal TIL
Myotube Dermal and
Chondrocyte Cells Fibroblast Adipocyte Other Cells
TENDON/ ADIPOSE CONNECTIVE
BONE CARTILAGE MUSCLE MARROW LIGAMENT TISSUE TISSUE

Bone Marrow/Periosteum

Mesenchymal Tissue



4 Blood cells

Satefche.

Endothelial cells

Muscle cells
Chondrocytes

Neurons



Heterotopic ossification of the knee joint in intensive care unit
patients: early diaghosis with magnetic resonance imaging

Maria | Argyropoulou?, Eleonora Kostandi?, Paraskevi Kosta', Anastasia K Zikou', Dimitra Kastani?,
Efi Galiatsou?, Athanassios Kitsakos? and George Nakos?

Casny obraz
*RTG negativni

MRI:

*Edém podkozniho tuku
«Ztluténi svalovych sept
*Kloubni vypotky

*Obraz ,krajkového vzoru*

Pozdni obraz

0 3 tydny pozdgji
*kalcifikace i na RTG

Critical Care 2006, 10:R152



Co s tim?



Hyperkalcemie

Vyrovnana , nizkoobratova bilance kalcia (zadny pfrijem,
maly odpad)

Vysoky obrat kostni

Heterotopické osifikace

Nelze zaradit do zadné z kategorii
Inaktivita NE.

Avitaminosa D
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Leécba hyperkalcemie
VyloucCeni rizik (thiazidy, lithium, inaktivita)
Obrat tekutin (F 1/1)

Kalcitonin
Bisfosfonaty (zolendronat, pamidronat)
Dialyza

Kortikoidy



Leécba hyperkalcemie
Vylouceni rizik (thiazidy, lithium, inaktivita)
Obrat tekutin (F 1/1)
Kalcitonin - neni
Bisfosfonaty (zolendronat, pamidronat) — Kl osteomalacie
Dialyza pri akutnich symptomech, obecne nad 4-4,5mmol/|

Kortikoidy (makrofagy)



Avitaminosa D

» Podat vitamin D pri hyperkalcemii?

* Fenotyp osteomalacie je Kl podani
fosfonatu



Avitaminosa D

Podat vitamin D pfi hyperkalcemii?
Podano 300 tis. |. sondou
Enteralni vyziva: 41mmol Ca /den

Nedoslo ke zvyseni kalcemie



4096 L:2048

Rehabilitace
Vitamin D
Kontroly Ca
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Zavery?

Geneze nejasna, nelze zaradit

Hyperkalcemie u kriticky nemocnych muze mit mnoho
pricin a jejich kombinace

Literatura rozporuplna, nedostatecna
LécCba - relativni kontraindikace
Potencial k trvalym nasledkum

Pozor na ,normalizaci vSeho"






LCeci nest pos une fufie.



