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Background Heart failure concomitant with prolactinoma is extremely rare.

Case summary We present the case of a 29-year-old man who had acute decompensated heart failure concomitant with visual loss in his right 
eye. Transthoracic echocardiography indicated severely decreased left ventricular (LV) function. A massive tumour on the sella 
turcica was detected by brain computed tomography. The findings of the laboratory tests showed hyperprolactinaemia with 
hypopituitarism, and the antigen test for coronavirus disease 2019 was positive as an incidental finding. Medication for heart fail-
ure and cabergoline therapy were started immediately. His LV function significantly improved, and he had no symptoms after a 
year.

Discussion Prolactinoma in men, which can cause visual loss and hypopituitarism, is frequently substantial when diagnosed. The cardiac mani-
festation of prolactinoma is uncommon. It is believed that a major contributing component to the pathogenesis of peripartum car-
diomyopathy is hyperprolactinaemia. Hyperprolactinaemia may cause endothelial damage and cardiomyocyte dysfunction, 
eventually resulting in LV dysfunction. The success of LV reverse remodelling may be significantly impacted by heart failure and hor-
mone treatments. Heart failure and endocrine therapy should be administered concurrently to patients who have prolactinoma and 
congestive heart failure.
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Learning points
• Heart failure with reduced ejection fraction concomitant with hyperprolactinaemia should be treated immediately with endocrine therapy, 

which is a dopamine agonist.

• It should be noted that prolactinoma can affect left ventricular ejection fraction due to hyperprolactinaemia.
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Introduction
Prolactinoma is the most common pituitary tumour accounting for 
40% of all pituitary tumours.1 It is well known that hypersecretion of 
prolactin causes infertility and gonadal dysfunction. However, the asso-
ciation between hyperprolactinaemia and heart failure is not well com-
prehended. We present the case of a patient with heart failure 
concomitant with giant prolactinoma.

Summary figure

Case presentation
A 29-year-old man with a previous history of seizures was referred to 
our hospital. For over a year, shortness of breath with exertion had 
been steadily worsening. Additionally, he reported visual loss in his 
right eye, and vision test revealed loss of light perception in the right 
eye. He had no familial history of cardiac or sudden cardiac death. A 
physical examination revealed bilateral pitting oedema on the feet. 
The electrocardiogram showed a regular sinus rhythm without is-
chaemic signs and left ventricular (LV) hypertrophy. Chest X-ray re-
vealed marked cardiomegaly. Blood test showed significant elevation 
of brain natriuretic peptide level [900 pg/mL (normal <18.4 pg/ 
mL)]. White blood cell counts were 7300/μL (normal 3300–8600/ 
μL), haemoglobin levels were 15.6 g/dL (normal 13.7–16.8 g/dL), 
platelet count was 276 000/μL (normal 158 000–348 000/μL), cre-
atinine level was 1.44 mg/dL (normal 0.6–1.1 mg/dL), and blood 
urea nitrogen level was 13.9 mg/dL (normal 8.0–20.0 mg/dL). 
Positive result of the coronavirus disease of 2019 (COVID-19) was in-
cidentally detected. Transthoracic echocardiography (TTE) revealed 
an LV ejection fraction (LVEF) of 23% with no regional wall motion 
abnormality. Left ventricular end-diastolic diameter was 68 mm. No 
asymmetric LV hypertrophy was found (thickness of the interventri-
cular septum, 9 mm; thickness of the posterior wall, 11 mm). Brain 
computed tomography indicated a giant tumour (30 × 29 ×  
53 mm3) on the sella turcica (Figure 1).

Clinical presentation and echocardiographic parameters resulted 
in the diagnosis of non-ischaemic congestive heart failure, which 
might be linked to a pituitary tumour. Prolactin level was 5729 ng/ 
mL (normal 4.29–13.69 ng/mL), thyroid stimulating hormone level 
was 9.879 μIU/mL (normal 0.61–4.23 μIU/mL), free thyroxine level 

was 0.63 ng/dL (normal 0.70–1.48 ng/dL), adrenocorticotropic hor-
mone level was 14.1 pg/mL (normal 7.2–63.3 pg/mL), cortisol level 
was 3.4 μg/dL (normal 3.7–19.4 μg/dL), luteinizing hormone level 
was 0.63 mIU/mL (normal 2.2–8.4 mIU/mL), and follicle-stimulating 
hormone level was 0.75 mIU/L (normal 1.8–12.0 mIU/mL). Pituitary 
magnetic resonance imaging revealed a giant tumour (30 × 28 ×  
48 mm3) with suprasellar extension and bilateral optic chiasmal 
compression. In light of the aforementioned findings, the diagnosis 
of prolactinoma with hypopituitarism diagnosis was made.

Dobutamine continuous infusion (1 γ) and furosemide injection 
were administered to the patient. Hydrocortisone (100 mg/day) 
was administered intravenously, followed by oral medications in or-
der to treat panhypopituitarism. With heart failure status compen-
sated, the first-line therapy for heart failure with decreased ejection 
fraction, referred to as ‘fantastic four’,2 was initiated. Cabergoline 
was started for hyperprolactinaemia on Day 6. On Day 9, levothyrox-
ine (50 μg/day) was started for hypothyroidism. Cardiac magnetic 
resonance imaging revealed linear mid-wall late gadolinium enhance-
ment in almost all segments (Figure 2). No high-intensity finding sug-
gesting myocardial oedema was detected in the T2-weighted image. 
Coronary computed tomography scan revealed no critical stenosis. 
The patient’s LVEF on TTE was improved at the end of 1 month 
(31%), as measured by the modified Simpson method. One year fol-
lowing admission, the patient was free of symptoms. As the prolac-
tine level dramatially decreased, TTE demonstrated further 
improved LVEF (47%), as measured by the modified Simpson method 
(Figure 3). Follow-up brain magnetic resonance imaging revealed the 
residual tumour, but the size of the tumour diminished over time.

Discussion
Prolactinoma is a benign neoplasm accounting for ∼40% of all pituit-
ary tumours.1 The symptoms frequently linked to macroprolactinoma 
can be categorized based on their underlying causes. High amounts of 
circulating prolactin can cause various disorders, including hypo-
gonadism, amenorrhoea, infertility, and galactorrhoea. Additionally, 
mechanical compression resulting from the extracellular expansion 
of the tumour, which is typically seen in macroprolactinoma 
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(>1 cm) or giant prolactinoma (>4 cm), frequently causes visual field 
abnormalities and headaches. In fact, >70% of patients diagnosed with 
giant prolactinoma had some form of visual abnormalities.3 A dopa-
mine agonist is the basic treatment for all forms of prolactinoma. 
Comprehension of the cardiac effects of prolactinoma is limited. 
Dopamine agonist therapy, however, could affect the amelioration 
of lower LVEF. Although the exact mechanism remains unknown, 
this correlation shows that hyperprolactinaemia may be linked to con-
gestive heart failure.

Peripartum cardiomyopathy (PPCM) is a form of heart failure result-
ing from pregnancy concomitant with lower LVEF.4 It has been sug-
gested that high prolactin levels may function critically in PPCM 
pathophysiology. Recent research suggests that although full-length 
prolactin increased inflammation in PPCM, cleaved 16 kDa prolactin 
causes endothelial damage and consequent cardiomyocyte dysfunc-
tion.5 In patients with PPCM, prolactin inhibition using bromocriptine, 
a dopamine-D2-receptor agonist, was associated with a high rate of LV 
function recovery in patients with PPCM.6 The combination of genetic 
predisposition,7 vascular inflammation, and hyperprolactinaemia was 
considered to cause PPCM.

Generally, hyperprolactinaemia does not seem to exhibit a direct 
effect on LV function, and limited reports suggest an association be-
tween them. Toulis et al.8 reported that men with prolactinoma 
have increased risk for incident cardiovascular disease even after 
treatment with dopamine agonists. Hyperprolactinaemia might result 
in a predisposition to atherosclerotic disorders by promoting meta-
bolic diseases, such as increasing insulin resistance and elevated 
LDL cholesterol.9 The association between prolactinoma and LV dys-
function has seldom been reported. Therefore, our case could be as-
sociated with the two-hit theory.10 According to this theory, a small 
(16 kDa) fragment of prolactin that is produced in response to oxida-
tive stress can cause vascular endothelial dysfunction. A combination 
of hyperprolactinaemia, inflammation, or genetic factors might affect 
the aetiology of this illness.

Additionally, COVID-19 infection could be a predisposing factor for 
heart failure aggravation. Oxidative stress, or excessive amount of re-
active oxygen species, is caused by COVID-19. Reactive oxygen species 
directly changes proteins involved in excitation–contraction coupling to 
disrupt contractile dysfunction.11 The patient’s COVID-19 antigen test 
result was positive at admission. This might affect the exacerbation of 

Figure 1 (A) Brain computed tomography scan on Day 1 revealed a giant tumour on the sella turcica. (B) Contrast brain magnetic resonance imaging 
on Day 13 indicated heterogeneous high intensity with the suprasellar extension on T1-weighted image.

Figure 2 (A and B) Cardiac magnetic resonance image of the axial and long axis on Day 8 revealed linear late gadolinium enhancement in the mid- 
segments (arrows).
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congestive heart failure. In our case, prolactinoma with congestive heart 
failure was a rare first presentation.

Patient’s perspective
The patient was satisfied with the relief of symptoms owing to the re-
covery of left ventricular function with heart failure concomitant with 
prolactinoma.

Conclusion
Patients with congestive heart failure concomitant with prolactinoma 
should undergo endocrine and heart failure therapies simultaneously. 
Successful treatment of uncommon diseases requires a multi- 
disciplinary approach.
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Figure 3 Temporal evolution of prolactin level, N-terminal probrain natriuretic peptide (NT-proBNP) level, left ventricular diastolic diameter, and 
left ventricular ejection fraction from admission to after discharge.
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