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CASE REPORT

CLINICAL CASE
A Rare Presentation of Cardiomyopathy
in Pregnancy
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Our patient presented in her third trimester of pregnancy with new onset of heart failure. A thorough workup in the initial

postpartum period with detailed past medical history, advanced imaging modalities, and a multidisciplinary

approach revealed a rare and treatable etiology of cardiomyopathy. (Level of Difficulty: Intermediate.)

(J Am Coll Cardiol Case Rep 2020;2:1066–9) © 2020 The Authors. Published by Elsevier on behalf of the

American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 33-year-old G1P1 woman presented 4 months post-
partum for heart transplant evaluation.

Following an uneventful early pregnancy, the pa-
tient presented during the third trimester with lower
extremity edema to her thighs, shortness of breath
with minimal exertion, and decreased urine output.
She was admitted to her community hospital where
transthoracic echocardiogram (TTE) showed left
ventricular ejection fraction (LVEF) 20% to 25%, a
restrictive filling pattern, left ventricular end-
diastolic diameter 4.4 cm, intraventricular septum
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1.06 cm, mild right ventricular (RV) enlargement and
reduced systolic function, moderate mitral and
tricuspid regurgitation, and estimated pulmonary
artery systemic pressure 59 mm Hg. She had a suc-
cessful vaginal delivery with hemodynamic moni-
toring briefly requiring milrinone. Her laboratory
results were remarkable for mildly elevated creati-
nine kinase and creatinine 1.3 mg/dl. She was dis-
charged home 10 days after delivery on guideline-
directed medical therapy (GDMT). She lost 90 lbs
during this hospitalization.

One month later, cardiac magnetic resonance im-
aging (CMR) showed mildly dilated left ventricle,
LVEF 37% with diffuse hypokinesis, normal RV size
and moderately reduced function, biatrial enlarge-
ment, and moderate mitral and tricuspid regurgita-
tion. Most notably, imaging showed diffuse and
patchy late gadolinium enhancement in the left and
right ventricles, consistent with infiltrative or in-
flammatory disease (Figure 1).

She was referred for heart transplant evaluation
given her persistent New York Heart Association
functional class III symptoms.
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AB BR E V I A T I O N S

AND ACRONYM S

GDMT = guideline-directed

medical therapy

LVEF = left ventricular

ejection fraction

MTPD = mitochondrial

trifunctional protein deficiency

RV = right ventricle/ventricular

TTE = transthoracic

cardiogram
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PAST MEDICAL HISTORY

Her past medical history is significant for 5 childhood
hospitalizations for rhabdomyolysis precipitated by
infection or exercise. Multiple muscle biopsies were
negative for glycogen storage disease or fatty acid
oxidation disorders. She had no episodes in adulthood.

At 8 years of age, she had viral myocarditis pre-
sumed secondary to coxsackievirus with full
recovery.

Electrocardiogram at 12 years of age showed
normal sinus rhythm with incomplete right bundle
branch block, left atrial enlargement, and possible RV
enlargement.

Her sister had similar episodes of recurrent rhab-
domyolysis in childhood.

DIFFERENTIAL DIAGNOSIS

� Peripartum cardiomyopathy
� Glycogen storage disease/fatty acid oxidation

disorder
� Malonic aciduria
� Fabry disease
� Danon disease
� Friedreich’s ataxia
� Amyloidosis
� Other: human immunodeficiency virus, thyroid

disease, autoimmune etiology

INVESTIGATIONS

On the initial visit, the patient’s blood pressure was
110/64 mm Hg, pulse was 77 beats/min, respiratory
FIGURE 1 CMR 1 Month Postpartum

Short-axis and 4-chamber post-contrast images, demonstrating diffuse,

involving both the left and right ventricular suggestive of a diffuse infil
rate was 16 breaths/min, and oxygen satura-
tion was 98% on ambient air. Physical ex-
amination demonstrated S3 on cardiac
auscultation, jugular venous distension to
12 cm, and lower extremity edema bilaterally.

Diagnostic testing was notable for a creat-
inine of 1.28 mg/dl (estimated glomerular
filtration rate 48 ml/min/1.73 m2), mild
microcytic anemia secondary to iron defi-
ciency, and N-terminal pro–B-type natriuretic
peptide elevated to 3,100 pg/ml (0 to 178 pg/

ml). Results of hemoglobin A1C, autoimmune panel,
human immunodeficiency virus, troponin, creatinine
kinase, hepatobiliary panel, lipid panel, light chains,
and thyroid function studies were normal.

Repeat TTE showed severely reduced LVEF at
15%, left ventricular end-diastolic diameter 4.6 cm,
normal wall thickness, RV mildly to moderately
increased in size with severely reduced systolic
function, moderate biatrial enlargement, and esti-
mated pulmonary artery systemic pressure
60 mm Hg. Cardiopulmonary testing showed respi-
ratory exchange ratio 1.13, VO2 15.4 (56% of age- and
size-predicted maximum, moderate to severe func-
tional impairment), and VE/VCO2 elevated to 42.
Holter monitoring showed a wandering atrial pace-
maker arrhythmia.

MANAGEMENT

Given her childhood history and unusual CMR find-
ings, the patient was referred to a geneticist. GDMT
was optimized with metoprolol succinate, spi-
ronolactone, sacubitril/valsartan, and furosemide.

echo
predominantly mid-myocardial late gadolinium enhancement

trative myocardial process (red arrows).



FIGURE 2 CMR After Dietary Modification, 1 Year Later

Short-axis and 4-chamber post-contrast images, demonstrates partial improvement in the diffuse and patchy late gadolinium enhancement

(red arrows).
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Her biochemical genetics evaluation was signifi-
cant for low total and free carnitine with normal
acylcarnitine profile, urine organic acids, and serum
lactic acid. Next-generation sequencing showed 2
variants in the HADHB gene: 1 likely pathogenic
(F430S) and 1 a variant of uncertain significance
(D372V). One variant was inherited from each of her
parents. A skin fibroblast culture was sent for fatty
acid oxidation probe assay. Results were consistent
with HADHB deficiency, which results in mitochon-
drial trifunctional protein deficiency. She was started
on a low-fat diet supplemented with medium chain
triglycerides and L-carnitine.

After 6 months of dietary modification, TTE shows
regained cardiac function with LVEF 60% to 65%.
CMR continues to show diffuse infiltrative disease
with recovery of myocardial function (Figure 2).
Repeat cardiopulmonary testing shows improvement
in peak VO2 25 (87% of age- and size-predicted
maximum, mild functional impairment), VE/VCO2

26.4.

DISCUSSION

The patient originally presented to our advanced
heart failure clinic for cardiac transplant evaluation
with a working diagnosis of peripartum cardiomyop-
athy, a diagnosis of exclusion. CMR can be used on an
individual basis if alternative etiologies of cardio-
myopathy are suspected, as seen in our patient. Her
childhood history of recurrent rhabdomyolysis in
both the patient and sister, “viral myocarditis,” and
abnormal CMR with diffuse hyperenhancement gave
us clinical pause to suspect an alternative etiology of
cardiomyopathy and referral to a genetic specialist to
identify an unusual genetic disorder and modify
treatment.

Mitochondrial trifunctional protein deficiency
(MTPD) is a rare autosomal recessive fatty acid
oxidation disorder (1). The mitochondrial trifunc-
tional protein is an inner mitochondrial membrane-
bound protein complex encoded by HADHA and
HADHB genes (2,3). The protein complex catalyzes
the last 3 steps in mitochondrial beta-oxidation of
long chain fatty acids (4). There are <100 cases of
MTPD reported in the published data, and 2 known
mutations that can lead to a broad spectrum of dis-
ease manifestations (5). The most severe cases are
usually fatal and present in the neonatal period with
hepatic steatosis, skeletal myopathy/neuropathy, and
cardiomyopathy. The mild form presents from in-
fancy to adolescence with peripheral neuropathy,
episodic myalgias, and rhabdomyolysis (6). There are
only case reports of first-time diagnoses made in
adulthood. To our knowledge, there are no reported
cases of MTPD-related cardiomyopathy diagnosed in
adulthood.

Cardiac involvement in long-chain fatty acid
oxidation defects is a common manifestation and
significantly contributes to disease mortality in in-
fancy (7,8). The myocardium appears to be suscepti-
ble to either direct toxicity from metabolic
accumulation of long-chain fatty acids or from the
substrate deficiency itself (6,9,10). Most cases of
MTPD present with cardiomyopathy (dilated or hy-
pertrophic) by the time a child reaches infancy. This
early manifestation within the first few months of life
is likely in part due to the transition in cardiac energy
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substrate from glucose (in utero) to fatty acid
metabolism.

Our patient likely presented with the mild pheno-
type of MTPD in childhood. In retrospect it is unclear
if her episode of myocarditis was an independent
event related to viral illness, or if it was related to her
underlying defect in fatty acid metabolism.

FOLLOW-UP

Reassuringly, our patient has recovered to New
York Heart Association functional class I symptoms
with normalization of LVEF. We plan to maintain
her on GDMT, dietary restriction, and lifestyle
modifications. Although there are very few reports
of cardiac transplantation in MTPD patients, dis-
ease recurrence is not expected if she maintains
her diet (10).

CONCLUSIONS

To our knowledge, our patient is the first reported
case of a diagnosis of MTPD-related cardiomyopathy
in adulthood. The combination of substrate depletion
in addition to the imbalance between energy supply
and demand and intravascular volume expansion
during pregnancy may have led to her decom-
pensated presentation in the third trimester. She will
continue to be followed closely on GDMT with dietary
modifications for signs of disease progression. She
may require advanced heart failure interventions in
the future.
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