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Abstract 

Background: Peripartum cardiomyopathy is a rare, pregnancy associated cause of left ventricular heart failure in previously healthy 

women. It remains an important cause of cardiac-related maternal morbidity and mortality worldwide. Half of the patients will recover 

left ventricular function after 6 months. However, in the remainder of patients who do not recover cardiac function, they will require 

advanced heart failure therapies. Bromocriptine, a dopamine agonist which inhibits prolactin release, has demonstrated improvement in 

left ventricular recovery and clinical outcome. We sought to determine the effect of adding Bromocriptine to standard heart failure 

therapy on the improvement and recovery of left ventricular function and cardiovascular mortality of these patients. 

Inclusion Criteria: Studies were included if they satisfied the following criteria:1) Randomized Controlled Trials; 2) Pregnant patients 

who fulfilled the criteria for diagnosis of peripartum cardiomyopathy and 3) Reported data on improvement in left ventricular ejection 

fraction and clinical outcomes. 

Methods: Using PUBMED, Clinical Key, Science Direct, Scopus, and Cochrane databases, a search for eligible studies was conducted 

from June to December 31, 2018. The quality of each study was evaluated using the Cochrane Risk of Bias Tool. The primary outcome 

of interest is on the effect of Bromocriptine on the improvement of left ventricular function and clinical outcomes among these patients. 

Review Manager 5.3 was utilized to perform analysis of random effects for continuous outcomes. 

Results: We identified 2 randomized controlled trials of 116 pregnant patients diagnosed with peripartum cardiomyopathy, showing 

that among those who received Bromocriptine on top of standard heart failure therapy, there is a significant improvement in the left 

ventricular ejection fraction at 6 months [mean difference 15.14 (95% CI, 6.53 to 23.75) p <0.05] compared to standard heart failure 

therapy alone. It was also observed that those who received Bromocriptine had better clinical outcomes.  

Conclusion: The addition of Bromocriptine on top of standard heart failure therapy significantly improved the left ventricular ejection 

fraction of patients with peripartum cardiomyopathy at 6-months post-partum. This novel therapy may be considered to improve the 

management of these patients. 
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1. Introduction: Background of the Study

Peripartum cardiomyopathy (PPCM) is characterized by a new 

onset of acute heart failure occurring among previously healthy 

pregnant patients between 1 month before and up to 5 months 

after delivery [1]. Peripartum cardiomyopathy has recently been 

recognized as an important cause of morbidity and mortality 

among patients with pregnancy induced heart failure [2, 3]. Among 

those surviving, 23-54% of these patients showed recovery of 

cardiac function after 6 months [4] but some will require advanced 

heart failure therapies such as ventricular assist device and heart 

transplantation [5].  

General risk factors identified are hypertension, diabetes, obesity, 

smoking and substance abuse, African ancestry, and 

malnutrition. While possible pregnancy – related risk factors are 

pre-eclampsia, cesarean section, multi-parity, twin pregnancy, 

teenage pregnancy, advanced maternal age, and prolonged 

tocolytic therapy [6, 7]. In a German registry of 170 patients with 

peripartum cardiomyopathy from 2006 – 2011, majority of 

patients underwent cesarean section, has pre-eclampsia, and were 

obese [8]. 

Presently, the recommendation is to manage it similar to the 

guideline directed management of heart failure with reduced 

ejection fraction. Furthermore, with early recognition, diagnosis, 

and treatment, most of the patients recover. However, for those 

who do not recover their cardiac function, heart failure therapy 

becomes lifelong and indefinite. This led to further research on 

the management of PPCM. 

Since the pathophysiology of peripartum cardiomyopathy has not 

been well established, a number of contributory factors has been 

recognized [2]. A pro-inflammatory response was demonstrated in 

a large cohort of PPCM patients as evidenced by elevated plasma 

levels of tumor necrosis factor, Fas-Apo-1, interleukin-6, and C-

reactive protein [9]. One important discovery is the role of the 

nursing hormone prolactin and the production of its cleaved 16 
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kDa N-terminal fragment in the pathophysiology of PPCM. 

Recent experimental studies have suggested that high levels of 16 

kDA prolactin during pregnancy initiates inflammation and 

endothelial damage which may lead to cardiomyocyte 

dysfunction and subsequently cardiomyopathy while the 

inhibition of the production of prolactin by Dopamine D2 

receptor stimulation prevents the onset of cardiomyopathy [10, 13]. 

With this concept, there have been studies on decreasing the 

production of prolactin by preventing its release by stimulating 

the dopamine D2 receptor. This has led to the hypothesis on the 

possibility of Bromocriptine, a well-known dopamine agonist 

used to stop breastfeeding in post-partum women, to be used in 

the prevention of PPCM.  

Several case reports have observed the beneficial effects of 

adding Bromocriptine to standard heart failure therapy in patients 

with acute PPCM [11, 14, 15]. Experimental Studies have also been 

done on Bromocriptine's possible use for peripartum 

cardiomyopathy based on its mechanism of action of decreasing 

prolactin production [10, 13]. In addition, cytoprotective effects of 

Bromocriptine were also shown in various organs besides the 

heart [16]. With these promising results, a pilot study by Sliwa et 

al. in 2010 [17] was done where they showed that patients with 

PPCM who were treated with Bromocriptine on top of standard 

heart failure therapy displayed greater recovery of left ventricular 

ejection fraction (27% to 58%; P 0.012) compared with PPCM 

patients (27% to 36%) treated with standard heart failure therapy 

alone at 6 months. It was also observed that there were more 

deaths in the standard heart failure therapy group compared to the 

Bromocriptine treated group. In addition, significantly fewer 

patients experienced the composite end point of poor outcome 

defined as death, New York Heart Association functional class 

III/IV, or left ventricular ejection fraction 35% at 6 months in the 

Bromocriptine treated group. This study showed promising 

results however they only included 20 PPCM patients and their 

results cannot be considered definitive. A subsequent randomized 

controlled trial was done in 2012 by Yameogo et al. [18] which 

included 96 women with PPCM. Similarly, at six months, 

echocardiographic findings demonstrated significantly better 

improvement of LVEF in the Bromocriptine treated group than 

the standard heart failure therapy group (Mean LVEF at 6 

months: 49% vs 40%. This improvement in LVEF was further 

seen at 12 months where the LVEF improved to 54% in the 

Bromocriptine treated group. Further studies were done on 

Bromocriptine's role in PPCM. A prospective cohort study of 115 

patients in Germany by Haghikia et al. [19] also showed that the 

mean follow-up LVEF at 6 months were 27 ± 9 to 47 ± 19% in 

the Bromocriptine treated group. In addition, majority of the 

Bromocriptine treated patients showed improvement in 

functional class. These results were also observed by Marquis –

Gravel et al. [20] in 2015.  

The improvement of cardiac function in these studies may 

suggest the possible role of Bromocriptine as an add-on to 

standard heart failure therapy in terms of improvement in mean 

LVEF at 6 months as well as improvement in clinical outcomes 

of PPCM patients. We therefore aim to synthesize the available 

evidence to determine the effect of adding Bromocriptine to 

standard heart failure therapy among patients with pregnancy 

induced cardiomyopathy or peripartum cardiomyopathy. 

 

2. Research Question 

Among adult pregnant patients who develop peripartum 

cardiomyopathy, what is the effect of Bromocriptine in addition 

to guideline directed heart failure therapy on the improvement of 

left ventricular function and cardiovascular mortality? 

 

3. Objectives 

1. To determine the effect of adding Bromocriptine to 

guideline directed heart failure therapy on the 

improvement of left ventricular ejection fraction 

among adult pregnant patients with peripartum 

cardiomyopathy. 

2. To determine the effect of adding Bromocriptine to 

guideline directed heart failure therapy on 

cardiovascular mortality among adult pregnant patients 

with peripartum cardiomyopathy. 
 

4. Methodology 

Selection Criteria 

Studies were included in this systematic review and meta-

analysis if they satisfied the following inclusion criteria: 1) 

Randomized Controlled Trials; 2) Adult pregnant patients who 

developed peripartum cardiomyopathy; and 3) Reported data on 

improvement in left ventricular ejection fraction and 

cardiovascular mortality. Studies among pediatric patients, 

patients with concomitant cardiac pathologies, patients with prior 

left or right ventricular dysfunction not due to peripartum 

cardiomyopathy, and those with significant pulmonary, hepatic 

and renal impairment will not be included.  

 

Literature Search 

The three authors of this review independently performed a 

systematic computer search in the Pubmed, Science Direct, 

Medline, Clinical Trials, and Cochrane Central Register of 

Controlled Trials databases for eligible studies (from June to 

December 2018) using a combination of the following search 

terms: “Peripartum Cardiomyopathy”, “Bromocriptine”, “Left 

Ventricular Ejection Fraction”, and “Cardiovascular Mortality”. 

No language, data, or publication restrictions will be imposed.  

 

Data Collection and Quality Assessment 

The identified studies were evaluated independently by the 

authors to determine their relevance for full text retrieval. The 

eligibility of the studies was then assessed by two independent 

reviewers (LKE and MCV) according to the specified inclusion 

criteria. Each RCT study that fulfilled the inclusion criteria was 

assessed of methodological quality using the Cochrane Risk of 

Bias Tool for Randomized Clinical Trials. Reasons for exclusion 

were documented. Disagreements were resolved by discussion 

with a third author. The author/s, year published, study design, 

population characteristics, sample size, interventions, and 

outcomes were extracted from each study. Disagreements were 

again resolved by discussion with the third author.  

 

Data Analysis 

Meta-analysis was conducted using the Inverse variance random-

effects model for continuous outcomes to generate mean  
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differences, 95% confidence intervals (CIs), and forest plots. For 

dichotomous outcomes, we used the Mantel-Haenzel random-

effects model to generate risk ratios, 95% confidence intervals 

(CIs), and forest plots. Heterogeneity was assessed through the 

chi square and I2 test. All statistical analyses were carried out 

using Review Manager (RevMan) version 5.3 (The Nordic 

Cochrane Centre, The Cochrane Collaboration, Copenhagen). 

 

5. Results 

Output of Literature Search 

Our systematic literature search (Figure 1) yielded a total of 5 

studies. Two studies were prospective cohort studies and the full 

article of 1 study was not retrievable. We therefore included 2 

randomized controlled trials involving 116 patients with 

peripartum cardiomyopathy for inclusion in this review. 

 

Description of Included Studies 

Table 1 summarizes the characteristics and details of the included 

studies. Both studies are single center randomized controlled 

trials. Both studies were conducted in different tertiary hospitals 

in Africa. The mean age of the patients included was 27.7  5.7 

years old. Majority of the patients included were in NYHA 

functional class III or IV. Most of the patients developed heart 

failure manifesting as acute dyspnea during the first postpartum 

month. The baseline LVEF measured by transthoracic 2d-echo 

was 27%  7.9 and 36.4%  5.5 in the studies by Sliwa et.al and 

Yameogo et.al. respectively. Both studies utilized standard heart 

failure regimen for the placebo group and added Bromocriptine 

to standard heart failure regimen in the experimental group. The 

outcomes measured cardiovascular mortality, echocardiographic 

parameters including improvement in left ventricular ejection 

fraction, and change in NYHA functional status.  

 

Quality Assessment of Included Studies 

 We have included two good quality studies in this study (Figure 

2.1 and 2.2). Both studies were randomized controlled trials 

except that they did not specify blinding of the personnel and 

outcome assessors. Both studies reported completed data and 

there were no drop-outs. 

 

Results on the Outcomes of Interest 

Changes in Left Ventricular Ejection Fraction (LVEF) 

The analysis of the 2 studies (Figure 3) showed that the addition 

of Bromocriptine to standard heart failure therapy improved the 

left ventricular ejection fraction by a mean difference of 15.14% 

[95% CI 6.53 to 23.75, p = 0.0006] after 6 months of treatment. 

There was a moderate degree of heterogeneity with an I2 of 57%. 

 

Cardiovascular Mortality at 6-months follow-up 

The pooled risk ratio from the analysis of the 2 studies (Figure 4) 

showed that those who received Bromocriptine on top of standard 

heart failure therapy is associated with a lower cardiovascular 

mortality (16% for Bromocriptine + standard HF therapy versus 

31% for standard HF therapy) [RR 0.51, (95% CI 0.25 to 1.06), 

p=0.07].  

 

6. Discussion  

Despite advances in understanding the pathophysiology of 

PPCM, studies testing the disease-specific management beyond 

the standard therapy for heart failure in this condition are scarce. 

The nursing hormone prolactin and specifically its cleaved 

16kDa form is considered to play a key role in the 

pathophysiology of PPCM. Most of the reports on clinical 

outcomes are limited to single center studies, case series, and 

retrospective studies with small sample size and short duration of 

follow-up.  

Our meta-analysis confirms the hypothesis that Bromocriptine 

may be beneficial among patients with PPCM. Our study has 

showed that the addition of Bromocriptine to standard HF therapy 

improves the left ventricular ejection fraction greater (mean 

difference 15.14%, p = 0.0006) at 6-months follow-up compared 

to standard HF therapy alone. These results confirm and 

strengthened the findings of both studies by Sliwa et.al. and 

Yameogo et al. The greater recovery in LVEF has also been 

observed in a prospective cohort study of 115 patients in 

Germany by Haghikia et al. [19] and among 51 patients by 

Marquis –Gravel et al. [20] in 2015. In the study of Yameogo et.al., 

there was almost complete recovery of the LVEF at 12-months 

follow-up in the Bromocriptine treated group. In addition to 

LVEF recovery, there was also an observed greater recovery of 

NYHA functional class among those PPCM patients treated with 

Bromocriptine at 6-months follow-up. Most of the patients 

improved and recovered to NYHA functional class I from class 

III - IV. Furthermore, those on Bromocriptine did not need 

advanced heart failure therapy such as left ventricular assist 

device. A systematic review of prospective studies comprising of 

445 patients by Asad et al. [21] in 2018 demonstrated the same 

results where LVEF recovered at the time of follow up in 50% of 

the patients included. Cardiovascular mortality was also lower 

among those treated with Bromocriptine. These findings may 

support the beneficial cardioprotective effects of Bromocriptine 

resulting from the elimination of the detrimental 16-kDa 

prolactin which was postulated to have harmful effects on the 

heart and the vasculature (10 – 13, 22 - 23).  

Cardiovascular deaths were reported in both studies [17, 18]. There 

were more cardiovascular deaths in the standard heart failure 

therapy group and the addition of Bromocriptine was associated 

with a trend towards lower cardiovascular mortality (16% for 

Bromocriptine + standard HF therapy versus 31% for standard 

HF therapy) [RR 0.51, (95% CI 0.25 to 1.06), p=0.07]. 

Interestingly, cardiovascular deaths occurred only during the first 

6 months from the time of diagnosis and no deaths were recorded 

beyond 6 months. This suggests that the critical period of intense 

heart failure surveillance and management should be within this 

time period. The most common cause of cardiovascular death 

among these patients was advanced heart failure or sudden 

cardiac death occurring within 3 months.  

It is known that the postpartum period is associated with an 

increased risk of thrombosis and myocardial infarction, probably 

because of changes in coagulation that may have evolved as a 

protection from bleeding caused by childbirth [24]. Concerns have 

been raised about Bromocriptine's potential risk for cerebral and 

cardiovascular complications, as emphasized in some case 

reports describing stroke [25], coronary artery thrombosis [26], and 

coronary artery vasospasm [27]. Since Bromocriptine is known to 

be pro-thrombotic, adverse effects such as stroke or thrombotic 

events were monitored. In the study by Sliwa et al. [17], there were 

no reports of any thrombo-embolic events. However, there were 
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a few reports of stroke and pulmonary embolism in the study by 

Yameogo et al. [18] but it was not statistically significant between 

the two groups. Patients who have a severely depressed EF at 

baseline in both groups were anticoagulated during the third 

trimester due to the increased risk of thromboembolic events seen 

among pregnant patients. Bromocriptine did not increase their 

risk for such events. In addition, Bromocriptine did not increase 

the risk of abortion or congenital malformations among 1400 

pregnant patients who took it during the first trimester [28].  

The strength of this meta-analysis is that the included studies 

were randomized controlled trials. Previous reports have 

analyzed cohort studies. The primary outcome reported was a 

measurement of LVEF at 6 months which is standard for both the 

included studies.  

Our study has few limitations worth mentioning. First, despite 

observing significant improvement of LVEF at 6-months follow-

up, the results should be interpreted with caution since we 

observed a moderate degree of heterogeneity. The major cause of 

this heterogeneity is the small sample size included in both 

studies. There was a total of 116 patients only included for 

analysis. Second, the class of medications and dose of heart 

failure regimen were different for both studies. One study utilized 

an ace-inhibitor + beta blocker + diuretic regimen while the other 

study used an ace-inhibitor + diuretic regimen only. Lastly, the 

optimal dose of Bromocriptine used in both studies were similar 

at 2.5 mg twice a day but the duration was different between the 

two studies included (8 weeks VS 4 weeks).  

With the evidence presented in this meta-analysis, we therefore 

propose the conduct of larger clinical trials to increase the 

evidence’s strength on the use of Bromocriptine in peripartum 

cardiomyopathy patients. 

 

7. Conclusion 

Our study has demonstrated that addition of Bromocriptine to 

standard heart failure therapy may improve the left ventricular 

ejection fraction recovery of patients with peripartum 

cardiomyopathy better than standard heart failure therapy alone.  
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