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Miksodem Komasi
ve
Tiroid Firtinasi
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Ondokuz Mayis Universitesi Tip Fakultesi
Acil Tip Anabilim Dali

Samsun



ipotiroidizm

® Tiroid hormonlarinin uretiminde yetersizlik

® Metabolizma hizinda azalma



[The diagnosis and treatment of myxedema coma).

[Article in Japanese]
Aoki C, Kasai K.
Department of Endocrinology and Metabolism, Dokkyo Medical University.

Abstract

Myxedema coma is defined as severe hypothyroidism leading to decreased mental status,_hypothermia, and other symptoms related to dysfunction in

multiple organs, Itis very rare disease with high mortality rate. Early recognition and therapy of myxedema coma are essential, and treatment should
be begun on the basis of clinical suspection. However, regimen of myxedema is not well established even now, especially about thyroid hormone
supplementation. Japan Thyroid Association is drawing up "The diagnostic criteria of myxedema coma (3rd draft) and preliminary guide to treatment of
it". According to this citeria and preliminary guide, the clinical presentation, diagnosis, and treatment of myxedema coma will be reviewed here.

‘Miksédem komasi mental durumda baskilanma, hipotermi ve birden ¢ok organ
sisteminde fonksiyon bozukluguna yol agan siddetli hipotiroidi olarak tanimlanir”



Miksodem komasi

Miksodem krizi

Ciddi hipotiroidi klinigi

Metabolik acil bir durum

Tedavi edilmemis hipotiroidi ile iligkili

Coklu organ ve metabolik fonksiyon bozuklugu
Hayati tehdit etme potansiyeli vardir



Primary Hypothyroidism (disorders at thyroid gland)

Secondary Hypothyroidism (disorders at hypothalamic-pituitary axis)

'Autoimmune etia1ngies !Hashimntoi

Panh onEitu;'tariim

Thzroiditis isubamte, silent, postpartum)®

Pituitag adenoma

lIodine deficiency

Infiltrative causes (e.g., hemochromatosis, sarcoidosis)

After ablation Isurgical, radiciodine)

After external radiation

Tumers impinging on the hypothalamus

Infiltrative disease (lymphoma, sarcoid, amyloidosis, tuberculosis)

History of brain irradiation

Infection (e.g., tuberculosis)

Longenital

Drugs affecting thyroid gland function

Amiodarone

Lithium

Potassium perchlorate

Iodine (in patients with preexisting autoimmune disease)

c-Interferon

Interleukin-2

Idiopathic




linik ozellikler

¢ Tetikleyici faktorlerin varligi
® Metabolik bozukluk (coklu organ yetmezlikleri)
Hipotermi (< 35.5 0 C)
Bradikardi
Hipotansiyon
Hipoventilasyon
Biling durum degisikligi (letarji, konfiizyon, koma)
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Myxedema crisis is a severe life threatening form of decompensated hypothyroidism which is associated with a high mortality

rate. mﬁf””“ and discontinuation of thyvroid supplements a he major pre ating factors while hypothermia may not play a
major role in tropical countries. 2 leads sardioesnie shock, respirators depres a2 apd coma
Patients are identified on the basis of a low index of suspicion wit istory and examination

hypothyroidism and precipitating factors. Arrythmias and coagulation disorders are increasingly being identified in myxedema
crisis. Thyroid replacement should be initiated as early as possible with careful attention to hypotension, fluid replacement and
steroid replacement in an intensive care facility. Studies have shown that replacement of thyroid hormone through rvles tube
with a loading dose and maintenance therapy is as efficacious as intravenous therapy. In many countries T3 is not available
and oral therapy with T4 can be used effectively without major significant difference in ojatcomes. Hypotension, bradycardia at
presentation, need for mechanical ventilation, hypothermia unresponsive to treatment, sepsis, intake of sedative drugs, lower
GCS and high APACHE 11 scores and Sequential Organ Failure Assessment {SOFA) scores more than 6 are significant predictors
of mortality in myxedema crisis. Early intervention in hypothyroid patients developing sepsis and other precipitating factors and
ensuring continued intake of thyroid supplements may prevent mortality and morbidity associated with myxedema crisis.

“Enfeksiyon ve tiroid replasman tedavisinin kesilmesi en 6nemli tetikleyici faktérlerdir.
Kardiyojenik sok, solunum depresyonu, hipotermi ve koma gértilebilir’
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~ Klinik ozellikler

® Kan basinci degisiklikleri gorulur
Sistolik kan basinci < 100 mmHg

® Klasik enfeksiyon bulgulari belirgin olmayabilir
Tasikardi, terleme, lokositoz

® Solunum yetmezligi — CO2 narkozu
Plevral effuzyon
Glottis ddemine bagl st havayolu tikanikligi



=gpotiroidide Solunum§

—
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® Maksimum solunum kapasitesi, diffuzyon kapasitesi, CO2'e
solunum cevabinda azalma vardir (alveolar hipoventilasyon)
(CO2 retansiyonu ve narkozu)

® Solunum yolu enfeksiyonlarina yatkinlik

®* Makroglossi ve larinks 6demi: Uyku apnesi (obstruktif tipte)
® Plevral efflizyon

® Solunum kaslarinda miyopati

® Solunum kaslarinin miksodemli infiltrasyonu

®* Obezite



linik ozellikler

* Biling degisikligi
Hipoglisemi

CO2 narkozu
Trankilizan, sedatif, hipnotik ajanlarin kullanimi



Cardiovascular

Neuropsychiatric

Brndxcardia and h'-rEotension
Cardiomegaly

Low cardiac output

Pericardial effusion

Cardiogenic shock

Bundle branch blocks and arrhythmias
Nonspecific ECG findings

Confusion and obtundation

Lelhaﬂ

%
Poor cognitive function
Depression and psychosis

Respiratory Renal and water metabolism
Hypaoxia Fluid retention

Hzeercarbla Anasarca

Myxedema of larynx Hyponatremia

Sleural cffusion,,

Pneumonia ( precipitating factor)

Bladder atony
Urine sodium normal or increased
Urine osmolality > serum osmolality

Gastrointestinal Metabolic
U CNRIEIRI S dipothermia,
Abdominal pain HvEE]zcemia
Copgina

Paralytic ilens

(zasiric atony
Meurogenic oropharvngeal dysphagia




> Tetikleyici faktorler

® Tedaviye uyumsuzluk ® Metabolik bozukluklar

® Enfeksiyon Hipoksi

® Anestezik ajanlar Hiperkapni

® Soguk maruziyeti Hiponatremi
Hipoglisemi

® Travma

®* Miyokard infarktusu
® Konjestif kalp yetmezligi
® Yanik

® jlaclar

Beta blokerler

_ Sedatifler
®* Ameliyat Narkotikler
® Serebrovaskuler hastalik Amiodaron

® Gastrointestinal kanama
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Myxedema crisis is a sewverg| life threatening form of decompensated h\-'poﬂ'np'roidisrn which is associated with a high mortality
rate. Infections and dlscc:ntlnuat ion of thyroid supplements are Lhe major precipitating factors while hypothermia may not play a
MAajor rol i i i depression, hypothermia and coma.
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crisis. Thyroid replacement should be initiated as early as possible with careful attention to hypotension, fluid replacement and
steroid replacement in an intensive care facility. Studies hawve shown that replacement of thyroid hormone through ryvles tabe
with a loading dose and maintenance therapy is as efficaciouns as intravenous therapy. In many countries T3 is not available
and oral therapy with T4 can be used effectively without major significant difference in outcomes. Hy potension, bradycardia at
presentation, need for mechanical wventilation, hypothermia unresponsive to treatment, sepsis, intake of sedative drags, lower
GCS and high APACHE 11 scores and Sequential Organ Failure Assessment (SOFA) scores more than 6 are significant predictors
of mortality in myxedema crisis. Early intervention in hypothyroid patients developing sepsis and other precipitating factors and
ensuring continued intake of thyroid supplements may prevent mortality and morbidity associated with myxedema crisis.

¢ Klinik bulgular ile konulur
® Tedaviicin TFT beklenmemelidir



Ayirici tani

® Hipoglisemi

® Sepsis

® Adrenal kriz

® Depresyon

® Konjestif kalp yetmezIgi

® Serebrovaskuler olay

® Hipotermi

® jlac doz asimi

® Merkezi sinir sistemi enfeksiyonu



aboratuar

TSH
ST4 (tiroksin)
ST3 (trilyodotironin)

Hormon duzeyleri bazi ilaglar ile etkilesebilir

Amiodaron
Lityum

Tetkikler istenirken

Ayirici tanida disunudlen hastaliklar
Eslik eden hastaliklar
Tetikleyici faktorler



aboratuar - Goruntuleme

Hasta basi glukoz olgumu

Kan kultard

Beyin bilgisayarli tomografi (BBT)
Kardiyak belirtecgler

Arteryel kan gazi

Hipoksemi
Hiperkapni
Respiratuar asidoz
Metabolik asidoz

Elektrokardiyografi

Bradikardi

Voltaj dusuklugu
Akciger grafisi

Plevral efflzyon

Kardiyomegali - KKY




Tedavi

® Destekleyici tedavi

Oksijen, sivi, inotrop ajan, steroid, battaniye uygulanmasi

® Tiroid hormon replasmani

T4, T3 veya kombinasyon

® Tetikleyici faktorlerin tedavisi



g

> Tedavi

Destekleyici bakim

® Havayolu, solunum ve dolagsimin desteklenmesi:
Havayolu kontrolu, oksijen, damar yolu, kardiyak monitorizasyon

® |V tedavi: Hipoglisemi icin dextroz, hiponatremi icin sivi kisitlamasi
® Vazopressorler: Tiroid hormon replasmani yapiimadan etkisiz

® Hipotermi: Battaniye kullanarak pasif 1sitma

® Steroidler: Hidrokortizon 100-200 miligram IV



“Tedavi

Tiroid replasman tedavisi

* IV T4 (levotiroksin) 4 mikrogram/kg bolus, takiben 24 saat boyunca
100 mikrogram, oral tedaviyi tolere edinceye kadar 50 mikrogram

®* Hasta ayaktan tedaviye gecebildigi zaman 50-200 mikrogram/gun po

® IV T3 (triiyoditironin) 20 mikrogram bolus, takiben her 8 saatte 10
mikrogram, hastanin bilinci acgilana kadar



Tetikleyici faktorlerin tanimlanmasi ve tedavisi

® Tetikleyici tim faktorler arastirilarak ortaya konulmali

¢ Uygun tedavi saglanmali



Takip - Taburculuk

®* Mortalite % 30 — 60 civarindadir

® Kotu prognostik faktorler

lleri yas
Bradikardi
inatgi hipotansiyon

® Tum hastalar yogun bakim unitesine yatiriimalidir



ipertiroidizm

® Tiroid bezinin asiri calismasi

® Dolasimda asiri miktarda hormon olmasi



" Tirotoksikoz

® Herhangi bir nedenden dolayi

Fazla miktarda tiroid hormonu alimi

¢ Dolasimda asiri miktarda hormon olmasi



Tiroid firtinasi

Bir veya daha fazla tetikleyicinin varhgi
Tiroid hormonunun periferik yanitinda degisiklik
Artmis adrenerjik aktivite
Tirotoksikozun ug bir klinik gorunumu
Ciddi

Akut
Yasami tehdit eder



[Diagnosis and treatment of thyroid storm].

[Article in Japanese]
Akamizu T.
First Department of Medicine, Wakayama Medical University.

Abstract

Thzrutaxic storm is a life-th reatening condition rﬁuiring emergency treatment. Neither its eeidemiulgical data nor d'ragnuslil: criteria have been fullz

established. We clanfied the clinical and epidemiological charactenistics of thyroid storm using nationwide surveys and then formulate diagnostic
criteria for thyroid storm. To perform the nationwide survey on thyroid storm, we first developed tentative diagnostic criteria for thyroid storm, mainly
based upon the literature (the first edition). We analyzed the relationship of the major features of thyroid storm to mortality and to certain other
features. Finally, based upon the findings of these surveys, we revised the diagnostic critenia. Thyrotoxic storm is still a life-threatening disorder with

over 10% murtalig in JaEan.



Hipertiroidizm - Tiroid firtinasi

¢ Altta yatan patofizyolojik mekanizma net degildir
® Artmis tiroid hormon uretimi

® Artmig reseptor duyarhligi

® Adrenerjik hiperaktivite ile ilgili belirti ve bulgular

® Qlgularin % 20-25'inde akut bir tetikleyici saptanmaz



Tetikleyici faktorler

Enfeksiyon

Diabetik ketoasidoz
Hipoglisemi
Hiperosmolar koma
Radyoaktif iyot tedavisi
Pulmoner emboli

Asiri tiroid hormonu alimi
Radyokontrast ajanlar

Antitiroid ilaglarin yoksunlugu
Vaskduler olaylar

Cerrahi

Stres

Dogum

Eklampsi

Travma

Miyokard infarktusu



L1 pdf - Adobe Reader
File Edit View Window Help

REZASE & W[

CICIEARN = RENReR A

Tools : Sign . Comment

3. What are the clinical manifestations of thyroid storm?

5.

Fever (>102°F) is the cardinal manifestation. Tachycardia is usually present, and tachypnea is
common, but the blood pressure is variable. Cardiac arrhythmias, congestive heart failure, and
ischemic heart symptoms may develop. Nausea, vomiting, diarrhea, and abdominal pain are
frequent features (Fig. 38-1). Central nervous system manifestations include hyperkinesis,
psychosis, and coma. A goiter is a helpful finding but is not always present.

Fever

Tachycardia ? . Arthythmias
A7)
‘\*" LA
\ "
R| 5 y }_}
K | \Bf&bf ‘
Nausea * Vomiting

Figure 38-1. Symptoms of
thyroid storm. Diarrhea

What laboratory abnormalities are seen in thyroid storm?

Serum thyroxine (T; total and free T,) and triiodothyroning (Ts; total and free T5) are usually
significantly elevated, and the serum thyroid-stimulating hormone (TSH) is undetectable. Other
common laboratory abnormalities include anemia, leukocytosis, hyperglycemia, azotemia,
hypercalcemia, and elevated liver-associated enzymes.

How is the diagnosis of thyroid storm made?
The diagnosis must be made on the basis of suspicious but nonspecific clinical findings. Serum
roid hormone levels are elevated. but if the diaqnosis is stronaly suspected, waiting for the
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" Tiroid Firtinasi Belirti ve Bulgulari
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Palmar erythema

Onycholysis

As for thyroid storm, the additional signs and symptoms apart from those evident in hyperthyroidism are as shown in Table 224-5.

Table 224-5 Presenting Signs and Symptoms of Thyroid Storm

Constitutional Central Nervous
Fever — System
Agitation
Confusion
Cardiovascular Delirium
Tachycardia Stupor
Arrhvthmi Coma
frhythmia Seizure

Congestive
heart failure

thyrotoxicosis cases.®’

Fever is often present in thyroid storm and may be quite high. It may herald the onset of thyrotoxic crisis in previously uncomplicated disease. Palpitations,
tachycardia, and dyspnea are common. A pleuropericardial rub may be heard. The direct inotropic and chronotropic effects of thyroid hormone on the heart
cause decreased systemic vascular resistance, increased blood volume, increased contractility, and increased cardiac output. Enhanced contractility
produces elevations in systolic blood pressure and pulse pressure, leading to a dicrotic or water-hammer pulse. Atrial fibrillation occurs in 10% to 35% of
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Ayirici tani

Enfeksiyon ve Sepsis

Sempatomimetik alimi (kokain, amfetamin, ketamin)
Sicak bitkinligi

Sicak carpmasi

Deliryum tremens

Malign hipertermi

Malign noroleptik sendrom

Hipotalamik inme

Feokromasitoma

llac yoksunluk sendromlari (kokain, opiat)
Psikoz

Organofosfat zehirlenmesi



Laboratuar
® TSH
® ST4 (tiroksin)
® ST3 (trilyodotironin)

® TSH duzeyinin disuk olmasi tek basina anlamli degildir

Kronik karaciger hastaligi
Kronik bobrek hastaligi
Glukokortikoidler

® Komplike olmayan tirotoksikoz — Tiroid firtinasi
Tiroid hormonlarinin akut yuksekligi sart degildir
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Laboratuar

Tiroid antikorlarinin 6lgimu — Graves hastaligi
Tam kan sayimi

Elektrolitler

Bobrek ve karaciger fonksiyon testleri

Glukoz (Hiperglisemi !)
Katekolamin ile induklenen insulin saliniminin inhibisyonu

Glikojenolizde artig
Glukozun barsaktan emiliminde hizlanma

Kortizol duzeyinde artma



=
——
—

Laboratuar - Goruntuleme

Kan kulturu

Beyin bilgisayarli tomografi (BBT)
Kardiyak belirtecler

Arteryel kan gazi

Akciger grafisi — Toraks BT

® Elektrokardiyografi
Sinusal tasikardi (% 40)

Atrial fibrilasyon (% 10-35)......... 60 yas Uzeri, yapisal kalp hastaligi
Prematur ventrikuler kontraksiyonlar
Kalp bloklari

Prematur atriyal kontraksiyonlar
Atriyal flatter




Destekleyici tedavi

Tiroid hormon saliniminin baskilanmasi

Yeni hormon uretiminin baskilanmasi

Periferal beta-adrenerjik reseptor blokaji

T4’Un T3’e periferal donusumunun onlenmesi



Destekleyici bakim

® Havayolu, solunum ve dolagsimin desteklenmesi:
Havayolu kontrolu, oksijen, damar yolu, kardiyak monitorizasyon

® Ates: Soguk uygulama
Asetaminofen 325-650 mg PO/PR her 4-6 saatte bir
Aspirin kontrendike (serbest T4'u arttirabilir)

® Hidrasyon: IV salin
Hipoglisemi icin % 5-10 dextroz

® Beslenme: Glukoz, tiamin, multivitamin, folat

* Kardiyak dekompanzasyon: AF, KKY
Hiz kontrolu, inotrop, ditretik
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> Tedavi

Tiroid hormon saliniminin baskilanmasi

® PTU yukleme dozu 600-1000 mg po, her 4 saatte 200-250 mg
® Total gunluk doz 1200-1500 mg
® NG veya PR verilebilir

® Metimazol yukleme dozu 40 mg, her 4 saatte 25 mg
® Total gunluk doz 120 mg
® PR veriliyorsa 40 mg sulu solusyon icinde

® PTU verilmesi onerilmektedir
® T4'G4n T3'e periferal dontsumunu bloke eder



Yeni tiroid hormon uretiminin baskilanmasi

Tionamid tedavisinden en az 1 saat sonra verilmelidir

Lugol solusyonu, 8-10 damla po her 6-8 saatte

Potasyum iyodur, 5 damla po her 6 saatte

lyopanoik asit, 1V ilk 24 saat 1 gram her 8 saatte, 500 mg giinde 2 kez
Ipodat, 0.5-3 g/giin po (tiroiditte veya tiroid hormon doz asiminda)
Lityum karbonat (iyot alerjisi-tionamid ile agranulositoz varsa)

300 mg po her 6 saatte (1200 mg/gun)
Serum lityum dizeyi 1 mEq/L dlzeyinde tutulmali
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Tedavi

Beta adrenerjik reseptor blokaji

Propranolol, IV 1-2 mg yavas bolus, 10-15 dakikada tekrarlanir
Doz basina po 20-120 mg, 160-320 mg/gun bolunmus dozlarda
Esmolol

Rezerpin

Guanetedin



Tedavi

T4’un T3’e donusumunun onlenmesi

® Hidrokortizon, 100 mg 1V, takiben 100 mg gunde 3 kez

® Deksametazon, 2 mg |V her 6 saatte



—

Tedavi

Tetikleyici olay tedavisi

® Tetikleyici tum faktorler arastirilarak ortaya konulmali

®* Uygun tedavi saglanmali
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