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Abstract
Aim
This report of  five cases of  peripartum cardiomyopathy (PPCM) treated at Daeyang Luke Hospital in Lilongwe, Malawi, illustrates 
presentation and treatment of  this increasingly commonly recognized medical condition.
Methods
Information including history, physical examination, and imaging studies were collected from five cases of  peripartum women who 
presented to the hospital over an 18-month period.
Results
A summary of  recommended treatment is included in table form, and a flow chart proposing a care pathway for managing PPCM in 
Malawi, beginning at the district hospital level, is presented.
Conclusion
Clinical recognition, appropriate diagnostic modalities, and informed treatment of  PPCM in Malawi will improve care of  peripartum 
woman and reduce maternal morbidity and mortality.
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Introduction
Peripartum cardiomyopathy, PPCM, is an idiopathic 
and often dilated cardiomyopathy, marked by systolic 
dysfunction, usually presenting late in pregnancy or the early 
postpartum period1. A simplified definition of  PPCM was 
proposed which specified an idiopathic cardiomyopathy 
frequently presenting with heart failure secondary to left 
ventricular systolic dysfunction (LVEF<45%) happening 
towards the end of  pregnancy if  no other cause of  heart 
failure is found. PPCM is a diagnosis of  exclusion and needs 
to be differentiated from an aggravation of  a previously 
undetected heart disease2. The true incidence of  PPCM 
in Africa is unknown, but hospital-based data arrives at 
such values as 1 in 1000 live births in South Africa, 1 in 
100 deliveries in Sokoto, Nigeria, and 1 in 3,800 deliveries 
in Burkina Faso3. Data from the DRC shows this type of  
cardiomyopathy accounting for 12 percent of  heart failures4. 
We report five cases of  PPCM, with time of  symptom onset 
ranging from late pregnancy to three months post-partum. 
The courses of  illness vary from rapidly deteriorating left 
ventricular function, to moderately decreased ejection 
fraction responding well to conventional medication. The 
focus of  this report is to draw attention to this condition 
and highlight best practices in the midst of  limited diagnostic 
and interventional capacity.
Case 1 – MR, a 26-year-old HIV negative para 2, presented 
to Daeyang Luke Hospital, DLH, on 27 August 2020 with a 
productive cough and shortness of  breath on a background 
of  two months of  experiencing swelling of  her feet and 
abdomen. The symptoms began one month after having 
delivered twins by caesarian section. She had an otherwise 
uneventful pregnancy, her past medical history was not 
suggestive of  pre-pregnancy cardiac disease, and she had no 

history of  substance abuse. She was on diuretics that had 
been commenced without diagnostic explanation for the 
body swelling, but her condition deteriorated leading to this 
admission. Clinical examination findings were reduced breath 
sounds at both lung bases, features of  ascites, bipedal oedema, 
with normal heart sounds. She was borderline normotensive 
with blood pressure of  106/67 mmHg and pulse 80. Her 
history and clinical examination suggested congestive 
heart failure, and intravenous diuretics, fluid restriction, 
oxygen and bed rest were instituted. Investigations excluded 
significant anaemia, malaria, nephrotic syndrome, and renal 
dysfunction. Echocardiography demonstrated universally 
dilated cardiac chambers, mild valvular regurgitation, no 
stenosis, no left ventricular hypertrophy and an ejection 
fraction of  43 percent with biventricular failure. The history 
and findings were consistent with a diagnosis of  peripartum 
cardiomyopathy. 
MR’s clinical heart failure improved, therefore enalapril 
2.5mg was introduced, and substitution to oral diuretics was 
made. Fluid restrictions were enforced. Hospital discharge 
occurred a week post admission due to both clinical 
improvement and financial constraints. The patient was 
reviewed as an outpatient for up to three weeks where she 
had a near absence of  symptoms and edema.
Case 2 – AM HIV negative 29 year old para 2 presented 
with cough and shortness of  breath for a month that began 
within a week of  delivery. She had a normal vaginal delivery 
and no previous significant medical, surgical or obstetric 
history, and no history of  substance abuse. Before presenting 
to DLH, she attended a local medical facility where she was 
diagnosed with heart failure but no cause was postulated. 
She was commenced on digoxin, furosemide, and captopril. 
She however attended DLH due to symptom deterioration 
with additional features of  pedal swelling and abdominal 
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pain. Observations revealed a blood pressure of  103/85 
mmHg, pulse rate of  102bpm, and no pyrexia. Examination 
showed normal heart sounds, reduced breath sounds with 
added crackles at the lung bases and bipedal edema. The 
impression was biventricular heart failure due to peripartum 
cardiomyopathy, to exclude other potential diagnoses. 
Investigations ruled out anaemia, malaria, renal failure or 
nephrotic syndrome. Management was initially intravenous 
diuretics, and one litre daily fluid restriction, and substitution 
of  captopril with enalapril 5mg po od. Echocardiography 
showed an ejection fraction of  34%; globally reduced 
contractility with moderate chamber dilation; mild- moderate 
mitral valve regurgitation; a small pericardial effusion; and 
a small left pleural effusion. Congestive cardiac failure 
secondary to peripartum cardiomyopathy was considered 
the likely diagnosis. Atenolol 25mg po od was added, the 
diuretics and enalapril were continued, and digoxin was 
stopped. She was discharged less than a week later due to 
healthcare costs, though her symptoms had improved. Long 
term review was not possible due to cost and logistics of  
travel, though a single clinic review shortly after discharge 
revealed sustained clinical improvement.
Case 3 - LC, was a 35 year old HIV negative para 1 woman. 
She presented to a local health facility with shortness of  
breath and swelling of  her feet three days before delivery. 
The antepartum course of  the pregnancy was complicated 
by being a twin gestation pregnancy with a diagnosis of  pre-
eclampsia, and the development of  above symptoms in the 
last stages of  the third trimester. 
She had a delivery by caesarian section, with one of  the 
twins dying in the early neonatal period. Investigations 
ruled out renal dysfunction, and she was discharged 8 days 

post-delivery with a pulse rate of  117bpm, blood pressure 
of  143/94 mmHg, breath sounds normal to auscultation, 
and no peripheral edema, on nifedipine 10mg twice daily. 
LC returned to the local health facility three days later with 
shortness of  breath, and general body swelling. Observations 
revealed a raised blood pressure of  132/93. Her symptoms 
were attributed to pre-eclampsia and possible COVID-19 
infection. The dose of  nifedipine was increased to 20mg bd 
and furosemide 20 mg od added. The patient was discharged 
after 8 days of  admission, and presented to DLH three 
days post discharge with cough, shortness of  breath worse 
on lying down, and waking her up from sleep, and joint 
pains. Assessment revealed tachycardia with a pulse rate of  
126bpm, blood pressure of  165/105, and fine crackles in 
the left lung base on auscultation. The patient was initially 
treated for the differentials of  heart failure, COVID-19 
infection, and bacterial pneumonia. When COVID-19 
was excluded and other tests were out of  keeping with 
infection, the antibiotics and dexamethasone were stopped. 
Echocardiography demonstrated an ejection fraction of  
38% with generalised reduced contractility, moderate 
diffuse chamber dilatation, and mild to moderate mitral and 
tricuspid valve regurgitation. There were also bilateral pleural 
effusions and hepatomegaly. These findings pointed to the 
diagnosis of  peripartum cardiomyopathy with biventricular 
heart failure. Atenolol 25 mg and furosemide 80 mg bd 
were given. When renal function was found to be normal, 
including nephrotic syndrome screening, enalapril 5 mg was 
added. A 1 L daily fluid restriction was already in place, and 
nifedipine was stopped. The patient was discharged two 
days later due to financial costs, though her symptoms had 
improved. Discharge medication was furosemide 80mg od, 

Drug Class Angiotensin converting 
enzyme inhibitor 
(ACE-i)

Beta blockers Mineralocorticoid 
Receptor Antagonist 
(MRA)

Hydralazine and 
Isosorbide dinitrate

Initial dose/Target dose Enalapril 2.5mg po bd/ 
10-20mg po bd

Captopril 6.25mg po 
tid/50mg po tid

Lisinopril 2.5-5mg po 
od/20-40mg po od

Bisoprolol 1.25mg po 
od/10mg po od

Sustained release 
metoprolol 12.5-25mg 
po od/200mg po od

Carvedilol 3.125mg po 
bd/25-50mg po bd

Spironolactone 25mg 
po od/ 50mg po od 
(titrated over at least 
one month)

20–30 mg isosorbide 
dinitrate and 25–50 
mg hydralazine 3–4 
times daily/ 120 mg 
isosorbide dinitrate 
total daily in divided 
doses and 300 mg 
hydralazine total daily 
in di-vided doses

Caution/ More 
information

*avoid angiotensin 
receptor blockers or 
Angiotensin receptor 
and neprilysin Inhibitor 
in breastfeeding 
mothers

* avoid abrupt 
withdrawal

* Can use any ACE-i

*avoid carvedilol in 
breastfeeding

*the authors 
recommend bisoprolol 
as the drug of choice 
based on their own 
and other experts’ 
clinical experience of 
benefit in peripartum 
cardiomyopathy

*contraindicated in 
eGFR  ≤30  mL/
min/1.73 m2  or  serum  
potassium  ≥5.0  
mEq/L

* In eGFR 31-49 mL/
min/1.73 m2, half the 
dose

* Use of eplerenone 
not well studied in 
breastfeeding, and not 
readily available locally

*use if NYHA III-IV and 
already on optimal 
medical therapy + 
African descent

Table 1 Optimal Pharmacotherapy for PPCM
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atenolol 25mg od, enalapril 5 mg od, and the 1 L daily fluid 
restriction. A review at one week post discharge revealed 
sustained clinical improvement. 
Case 4 – E.D., a 29-year-old HIV negative para 1, presented 
to DLH with a two-week history of  pricking chest pain and 
shortness of  breath on lying flat. She was two months post-
delivery by cesarean section at DLH. E.D. had presented 
in her third trimester with blurred vision, headache, and 
generalized edema. After being found to have an elevated BP 
of  160/120, and 1+ proteinuria, a diagnosis of  preeclampsia 
was made, and she was delivered by Caesarian section. She 
was thereafter discharged home on the third post-operative 
day. 
On this presentation her blood pressure was 110/83, pulse 
rate 87, and normal oxygen saturation on room air. Chest 
examination showed a gallop rhythm and bilaterally decreased 
lower lung sounds. A chest x-ray revealed cardiomegaly, peri-
hilar infiltrates, and bilateral pleural effusions. The ejection 
fraction was 39% on a cardiac echo with normal valve 
morphology and normal cardiac chamber sizes. Peripartum 
cardiomyopathy was diagnosed, and the patient was started 
on furosemide 80 mg IV OD and enalapril 2.5 mg PO BD. 
With clinical improvement she was titrated to frusemide 40 
mg PO BD. On the second hospital day bisoprolol 2.5mg 
po od was added to the enalapril. She was discharged on her 
sixth hospital day on oral frusemide 20mg po od and the 
same dose bisoprolol and enalapril with a plan to review her 
in one month.
Case 5- TM, a 23-year-old HIV negative female P1, 
presented to DLH complaining of  cough and shortness of  
breath for three months beginning soon after delivery. She 
had delivered twins by caesarean section with an otherwise 
unremarkable pregnancy. Following delivery she suffered 
worsening shortness of  breath, and general body swelling, 
requiring referral to the local tertiary facility where she was 
managed for heart failure due to peripartum cardiomyopathy. 
During her hospitalization, echocardiography revealed an 
ejection fraction of  48% and bilateral pleural effusions. Her 
heart failure symptoms improved after almost three weeks in 
the hospital, and she was discharged home on furosemide, 

hydrochlorothiazide and nifedipine. Her 
symptoms however worsened and she was re-
admitted to the tertiary facility two months later 
with worsening heart failure. Three days after 
re-admission she was discharged on furosemide, 
spironolactone and atenolol. Enalapril would 
have been given, but it was out of  stock at the 
pharmacy. Two days after the second discharge 
she presented to DLH with worsening cough 
and shortness of  breath. Physical examination 
showed signs of  heart failure and pulmonary 
edema. A repeat cardiac echo showed an ejection 
fraction of  22%. Medications commenced 
on admission included enalapril 2.5mg po od, 
furosemide 80 mg IV bd and bisoprolol 2.5 mg 
po od and oral hydralazine. 
In the initial days of  her hospital stay, TM 
consistently ran low blood pressures with systolic 
blood pressures ranging from 70-90mmHg, but 
could not afford a dopamine infusion. 

Figure 1 Flow Chart for Managing PPCM at a district hospital Her blood pressure and clinical status gradually improved on 
the stated medications, and after six days she was discharged 
home on Enalapril 2.5 mg po od, furosemide 40 mg po bd 
and bisoprolol 2.5 mg po od.

Discussion
The incidence of  PPCM is strongly associated with age, 
with >50% of  cases occurring in women >30 years of  age, 
though the cases presented here are generally younger. Three 
of  the five cases had a history of  twin gestation, and two 
had a background of  pre-eclampsia, which both strongly 
predispose a woman to PPCM. Other associated risks 
include African ancestry, anaemia, substance abuse, asthma 
and autoimmune disease1,5–7. Echocardiography is indicated 
as soon as possible to confirm the diagnosis and to exclude 
complications of  PPCM such as a left ventricular thrombus1,2. 
An ECG should be obtained in every patient with clinical 
suspicion of  coronary artery disease, or an arrhythmia8. 
In women who are postpartum, a chest radiograph may 
be helpful in excluding alternative pathologies in acutely 
dyspneic patients, as well as to support the diagnosis of  
heart failure especially when echocardiography is not readily 
available9. 
Current treatment guidance for such dilated cardiomyopathies 
causing heart failure is the same as standard heart failure 
with reduced ejection fraction management with treatment 
options tailored around drug safety in pregnancy and 
breastfeeding. In the cases shared, the optimal drug regimens 
were not always adhered to. This was due to the women not 
being hospitalized long enough to achieve optimal drug 
doses, lack of  assurance of  follow up, lack of  availability 
of  the drugs in the pharmacy, and clinicians not ensuring 
optimal pharmacotherapy during hospitalization and follow-
up. A summary of  the recommended treatment is given in 
the table below (Table 1). However, initiation and titration 
of  medication should be individualized and optimized 
according to the patient’s symptoms, vital signs, functional 
status, tolerance, renal function, electrolytes, comorbidities, 
and ability of  follow-up10–15.
Diuretics, either intravenous or oral, are used in patients with 
heart failure who have fluid retention, to relieve congestion, 
improve symptoms, and prevent worsening heart failure10. 
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Angiotensin-receptor-blockers are not recommended in 
breastfeeding mothers. Use of  bromocriptine is currently 
contentious and requires further evaluation16–18. The use of  
strongly negatively inotropic medications such as nifedipine 
may precipitate heart failure, as may have happened with 
case3.10,19. Worldwide, treatment in specialist cardiology 
centers is the gold standard. Though this remains an 
unrealistic aspiration in Malawi and other similar settings, 
clinical management of  these patients should be undertaken 
in facilities with appropriate laboratory and radiology 
facilities, as well as under the care of  an internal medicine 
specialist and obstetrician. Cases of  PPCM that occur during 
late gestation such as in the third case are uncommon, 
and require special consideration. No published data exist 
to guide decision making on timing and mode of  delivery. 
Women with diagnosed PPCM who become stable with 
medical treatment can continue pregnancy with close 
monitoring. Treatment for PPCM is based largely on clinical 
experience and extrapolation from data with other forms of  
systolic heart failure1,20. The flow chart below proposes a care 
pathway for managing PPCM in Malawi, beginning at the 
district hospital (Figure 1).
Besides conventional pharmacological therapy, cardiac 
rehabilitation has been shown to improve functional capacity 
and exercise tolerance, as well as reduce cardiovascular 
disease mortality in patients with heart failure, including 
PPCM. Cardiac rehabilitation programs include medical 
evaluation, health education, risk factor modification, and 
prescribed physical activity21–23.
In terms of  outcomes and prognosis, women of  African 
descent have poorer outcomes than other races.10,20 Two 
studies from South Africa showed 17% mortality in 30 
patients in Cape Town, and 13% mortality in 176 patients 
in Soweto. Left ventricular ejection fraction, LVEF, at 
presentation is the strongest predictor of  outcomes and the 
studies in South Africa found that death, left ventricular assist 
devices, or heart transplantation occurred almost exclusively 
in women with LVEF < 30% at first presentation20.
The risks associated with subsequent pregnancies is a major 
issue to counsel these women about, as the outcomes can be 
fatal when women with a history of  PPCM with subsequent 
pregnancies do not benefit from cardiac follow-up. Repeat 
pregnancy is contraindicated in women with a LVEF of  less 
than 50%, though there still remains a risk of  recurrence 
even after normalization of  LVEF10,20,24. The women must 
be counselled about the risks of  a subsequent pregnancy and 
offered effective contraception. Ultimately, the decision for 
further pregnancies remains highly personal, and should be 
made with input from both the specialists and the patient. 
Follow-up with a multidisciplinary team of  cardiologists, 
obstetricians, physical therapists, and nurses is crucial in 
adequately tackling this disease20.
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