
43 year old F w/untreated 
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nausea/vomiting
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HPI

•
 

50 lb weight loss over 12 months
•

 
12 months of palpitations

•
 

Noticed mild LE edema in the 2 months
•

 
Recently has needed to take days off of work

•
 

Occasional blurry vision, no diplopia
•

 
+chills/+subjective fevers 

•
 

+nausea, emesis, diarrhea at home
•

 
+dry cough



HPI cont.

•
 

2 months ago diagnosed with 
hyperthyroidism by OB, was not started on 
any treatment

•
 

No recent surgery, travel, exposure to 
contrast, new meds

•
 

No personal history of thyroid problems
•

 
LMP 5/19/13 (<1 month prior to encounter)



More history
PMH

Fibroids
G3P3

SHx
No smoking
No EtOH
Lives with 3 kids
Works at steel plant

FHx
2 sisters-

 
unspecified 

thyroid problems
Father-

 
CAD

Medications
None



ROS

Constitutional: +fevers, +weight loss. No fatigue.
HEENT: +occasional blurry vision
CV: +palpitations
Resp: +dyspnea

 
on exertion

GI: +diarrhea, +nausea, +vomiting
MSK: +LE edema
Neuro: +tremor
Psych: no anxiety



Physical Exam
Vitals: 37.8, 139, 20, 151/105, 97% RA
Constitutional: no apparent distress. 
HEENT: +proptosis, no pharyngeal erythema
Neck: nontender, +nodular thyroid. +thyroid bruit. 

+thyromegaly
CV: +tachycardia, no murmurs. No S3. No JVD.
Pulm: mild tachypnea, no appreciable crackles, not on O2
GI: soft, nontender, no palpable ascites
MSK: mild LE edema
Neuro: alert and oriented
Psych: normal mood



Labs on admission

97

Urine, Blood cultures neg
TSH < 0.01
FT4 4.21 (0.9-1.7)
TT3 434 (80-195)
TT4 19.1 (5-11.6)
BNP 7250 (<125)
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Cardiomegaly. No specific evidence of infection or heart failure.



Sinus tachycardia, L atrial
 

enlargement 
Possible anterior infarct, age undetermined



Initial therapy

•
 

PTU 300 mg q8h 
–

 
No loading dose.

•
 

Propanolol
 

40 mg q6h
–

 
ICU for monitoring, recommended cards c/s

•
 

SSKI 100 mg q6h (2 drops). 
–

 
Given >1h after first dose of PTU.

•
 

Hydrocortisone 100 mg q8h



Echo

•
 

LVEF 24.6%- severely reduced. There is 
severe tricuspid regurgitation. There is 
moderate-severe mitral regurgitation. 
LV systolic dusfunction

 
is global. RV is 

moderately dilated. RV performance is 
moderately reduced. LA is severely 
dilated. 



CT abd/pelvis

•
 

Small R pleural effusion. Heart is mildly 
enlarged. Liver is normal. Gallbladder wall 
is thickened with hyperdense

 
material 

within the lumen. Mild perihepatic 
ascites. Spleen normal size. Mild 
perinephric

 
fluid which is symmetric. Small 

amount of abdominal ascites. Uterus is 
enlarged with coarse calcifications. 



Thyroid US

B lobes enlarged and heterogeneous in echotexture. L-

 

1.1 x 0.8 x 1.5 cm lobulated

 
solid nodule with microcalcifications

 

in the superior pole



Cardiac arrest

•
 

AspirationHypoxiaPEA
 

Arrest x 3 
•

 
ROSC x 3



Labs during code

56135 104 22
1.27.2 8

4.4 2.0
1.4 101

2362 1248

7.9
2.2
7.9

Lactic acid 9.4
INR 7.2

TSI: 3.2 (RR <1.3)
FT4 2.47, TT3 158

CK 147364460
MB 2.74.44.7
Troponin

 
<0.030.03



Time course

HR

SpO2

PEA Arrest

Propanolol

Propanolol given
Sent to CT

Propanolol given
1L bolus (hypotension)

Propanolol held

Sent to US



Post-cardiac arrest

•
 

To cath
 

lab for emergent IABP and 
possible LVAD

•
 

Transferred to CCU
•

 
Expired the following morning



392g (avg
 

310g)

Biventricular dilation, prominent trabeculae carneae and 
cardiomyocyte hypertrophy



32.9g (avg
 

15-25g)

Histopath
 

unavailable: Follicular hyperplasia and histological 
features c/w

 
the clinical history of Grave’s



Autopsy

•
 

Final anatomic diagnosis:
•

 
Lungs 763g/748g (avg

 
350-400g)

•
 

Liver with early passive congestion and 
centrilobular

 
necrosis

•
 

Clinical history of aspiration: pulmonary 
edema with bilateral lobar pneumonia and 
focal emphysema



Clinical questions

•
 

Thyroid hormone effect on heart
•

 
Hyperthyroidism-related cardiomyopathy

•
 

BB associated with CV collapse in 
thyrotoxic

 
HF

•
 

Thyrotoxicosis
 

causing 20

 
pulmonary HTN



Cell membrane 
specific transport 
proteins for T3

Nuclear 
receptors and 
target genes

Non-nuclear 
effects on ion 
channels

Sarcoplasmic

 
reticulum: 
involved in Ca 
release and 
reuptake

Klein I, Ojamaa

 

K. NEJM 2001;344(7):501-509



Effect of T3 on CV hemodynamics

Klein I, Ojamaa

 

K. NEJM 2001;344(7):501-509

MAP = CO x TPR
CO = SV x HR



Hyperthyroidism-related CM

•
 

In 1943, estimated 5% of patients with 
thyrotoxicosis

 
had CHF 

–
 

Actual incidence is difficult to assess
•

 
Mechanism debated: 
–

 
Tachycardiomyopathy

 
vs

–
 

Thyrotoxic
 

cardiomyopathy
•

 
Only definitive way to make diagnosis: 
control of the tachyarrhythmias, monitoring 
for improvement of LV dysfunction 



BB effect in thyrotoxicosis

•
 

Ikram
 

H. BMJ 1977.
•

 
17 patients 
–

 
10 uncomplicated thyrotoxicosis

–
 

7 thyrotoxic
 

heart failure 
•

 
After 2 mg IV propanolol
–

 
13% CO in uncomplicated hyperthyroidism

–
 

30% CO in thyrotoxic
 

heart failure
•

 
Increased autonomic activity as a compensatory 
phenomena in hyperthyroid HF



BB effect in thyrotoxicosis
Uncomplicated Heart Failure

Before BB After BB Before BB After BB

CI (L/min/m2) 6.3±1.8 5.5±1.7 4.18±1.0 2.9±1.2

HR (bpm) 112.4±19.8 98.0±18.1 99.1±8.5 75.3±6.2

Mean RAP 
(mmHg)

1.3±2.5 2.2±1.6 11.9±2.5 20.6±7.3

MAP (mmHg) 86.8±18.6 84±32.4 85±17.8 78±16.6

Ikram

 

H. BMJ 1977;1:1505-1507. 



CV collapse after BB

Dalan

 

R et al. Exp Clin

 

Endocrinol

 

Diabetes 2007;115: 392-396

•
 

Case series of 3 patients who developed 
cardiopulmonary arrest soon after initiation 
of therapy

•
 

In pure thyrotoxicosis, tachycardia is not 
mediated by autonomic sympathetic 
activity
–

 
Likely due to increased density of myocardial 
β-receptors



CV collapse after BB

Dalan

 

R et al. Exp Clin

 

Endocrinol

 

Diabetes 2007;115: 392-396

To what extent is tachycardia contributing to HF?
Consider short-acting BB in these cases.



Mechanism of PAH in Thyrotoxicosis

Lozano HF, Sharma CN. Cardiology in Review Nov/Dec 2004;12(6):299-305.



Reversible PAH in Thyrotoxicosis

Lozano HF, Sharma CN. Cardiology in Review Nov/Dec 2004;12(6):299-305.



Take Home Points

•
 

Mechanism of cardiomyopathy
 

in 
hyperthyroidism is unclear.

•
 

Thyrotoxicosis
 

and low output heart 
failure-

 
beta blockers can cause CV 

collapse. If essential, consider short-acting 
beta blockers.

•
 

Hyperthyroidism can cause reversible 
pulmonary hypertension and R heart 
failure.
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