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Abstract

Background

Peripartum cardiomyopathy (PPCM) is a rare heart disease which affects previously health
women toward the end of pregnancy or within five months following delivery. The incidence of
PPCM shows wide regional variations and has been rising, probably due to increased risk
factors and the incidence in Tanzania is unclear. The aim of this study was to determine the
temporal trends in incidence and maternal outcomes among PPCM patients attended at the
largest tertiary hospital in Tanzania -Muhimbili National Hospital.

Methods

A descriptive retrospective case review study was done at Muhimbili National Hospital (MNH).
A five-year review (July 2013-June 2018) of 129 case notes from the patients with PPCM was
conducted. Trends of incidence of PPCM and maternal outcomes (maternal death, pulmonary
edema, thromboembolism and stroke, cardiogenic shock and length of hospital stay) following
PPCM were analysed. The Pearson’s coefficient test was used to determine the temporal
trends in incidence of Peripartum cardiomyopathy over the study period. P-value of less than

0.05 was considered statistically significant.

Result

The overall incidence of Peripartum cardiomyopathy for five years was 3.0 per 1000 live births
(1 in 333). There was observed increase in incidence rate from 1.4 in the first year to 4.8 in
the fifth year of study which was statistically significant with P trend <0.0001. The most
common complications observed in women with Peripartum cardiomyopathy in the overall
cohort was pulmonary edema 31%, maternal death 7.8%, thromboembolism/stroke 4.7 % and
cardiogenic shock 4.7 %. The average hospital stay was 9 days.

Conclusion
There was an overall increase in the incidence of Postpartum cardiomyopathy at Muhimbili
National Hospital in the five-year period. The most common complications were pulmonary

edema and maternal death.

Key words: Incidence of peripartum cardiomyopathy, Maternal outcome.
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Background

Peripartum cardiomyopathy (PPCM) according to the Working Group on PPCM of the Heart
Failure Association (HFA) of the European Society of Cardiology (ESC) is defined as the
development of cardiomyopathy during the last month of pregnancy or within five months of
delivery in the absence of preexisting heart disease, no identifiable cause of heart disease,
with evidence of left ventricular systolic dysfunctional (Ejection fraction less than 45%)
demonstrated by echocardiography (1). PPCM is not uncommon condition with its incidence
varying worldwide. In the United States it is estimated to be on the increase form 1 in 4,000
pregnancies to 1:1000 from national inpatient database (2,3). Africans and African American
women have an increased risk of developing PPCM such as in Haiti where it is 1 in 400
deliveries (4) while in Nigeria it is 1 in 100 pregnancies (1,5) as compared to Caucasians in
Denmark and Germany 1:1500 and 1 in 15,000 respectively (6,7). There is paucity of data in
Tanzania on incidence as in Eastern and Southern Africa with only South Africa reporting
incidence at 1: 1000 in 2005 (8).

The etiology of PPCM remains unknown. Different mechanisms have been proposed including
viral myocarditis, abnormal immune response, hemodynamic response to pregnancy,
hormonal abnormalities, malnutrition and genetic mutations. Also, elevated plasma levels of
tumor necrosis factor-a, Fas-Apo-1, interleukin-6, and C-reactive protein, suggest an
inflammatory component to development of the disease have been demonstrated (1,9,10). In
review done by Sliwa et al on epidemiology and aetiology of PPCM in Africa similar potential
mechanisms on developing heart failure and PPCM were demonstrated (11).

The several risk factors that predispose women to PPCM are increased maternal age,
multiparity, preeclampsia, gestational hypertension, African descent and multiple gestations
(12-14). Some other studies done in Haiti and South Africa have not shown advanced age
influence development of PPCM (4,8). It is not clear if this phenomenon applies to other
countries such as Tanzania. Low social economic status, poor nutritional status and
geographical distributions especially in tropical and subtropical climates could explain the
difference in terms of advanced age and increased parity (8,15).

PPCM is associated with adverse maternal outcomes. These include cardiogenic shock,
arrhythmias, thromboembolism and stroke, cardiopulmonary arrest, pulmonary edema,
pericardial effusion, need for intensive care and death (16). Higher rates of stillbirth, cesarean
section, and longer length of hospital stay are other maternal outcomes associated with PPCM
(2,18). Adverse maternal outcomes including failure to recover ventricular function and
mortality after treatment have been reported to affect American women of African descent as

compared to Caucasian women (19,20). The disparity on the outcomes is not clear, it could
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be due to genetic or socio-economic issues. It is unclear if same pattern could be observed in
Tanzania women.

It is therefore important to study the trend on incidence and outcome of PPCM in Tanzania.
The aim of this study was to determine the trend and outcome of women who had PPCM in
the largest tertiary hospital in Tanzania.

Materials and methods

This was a retrospective case review study from August to November 2018 among patients
admitted with PPCM at Muhimbili National Hospital (MNH), the largest referral hospital in
Tanzania and teaching hospital for Muhimbili University of Health and Allied Sciences
(MUHAS). It is located in Dar es Salaam, a commercial city in Tanzania with a population of
5.4 million. The hospital receives referral patients from the three municipal referral hospitals
in Dar es Salaam and from nearby Coast regional hospitals, predominantly but also receive
referred patients from all regions of the country for specialized care. The hospital's maternity
block houses five antenatal wards where women with any maternal complications are admitted
for care. Additionally, there is one labour ward for obstetric patients admitted in labour.
Within MNH there is a specialized cardiac institute, Jakaya Kikwete Cardiac Institute (JKCI)
with expertise on managing cardiac patients. All patients with heart failure admitted at MNH
and suspected to have PPCM are reviewed by cardiologists from JKCI and evaluated with
Echocardiogram and offered further management.

Study population
It comprised all patients admitted in maternity blocks at MNH during the study period from July
2013 to June 2018.

Study Sample

Patients admitted in maternity wards at MNH with diagnosis of Peripartum Cardiomyopathy.
Inclusion criteria: i). All patients who developed heart failure in the last month of pregnancy or
within 5 weeks postpartum attended at MNH (5 weeks postpartum was used because majority
of women do not return after five weeks). ii). No other cause of heart failure with reduced EF
can be found. iii). Patients with echocardiographic findings of LVEF < 45 %. Patients with pre-
existing heart disease like valvular heart disease, congenital heart conditions were excluded

from the study.
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Data collection procedure and variables

All patients file numbers (hospital identification numbers) with admission or discharge
diagnosis of PPCM during the study period were noted down from the admission books and
hospital discharge database. The patient files were then traced from the medical records
department. Files of the patients who met the inclusion criteria were included for review using
a semi structured checklist. Data collected was reviewed for completeness before being
entered into an electronic version software for analysis (SPSS version 23)

The variables considered included; age, marital status, education level, occupation; obstetric
characteristics; gestational age at time of admission, parity, presence or absence of
preeclampsia, multiple gestation; echocardiographic features; ejection fraction and length of
hospital stay as documented in the case notes. Maternal Adverse events included; maternal
death, presence of pulmonary edema, thromboembolism, cardiogenic shock, stroke.

Data was entered and analyzed with Statistical Package for Social Sciences (SPSS Inc,
Chicago, IL USA) version 23. Categorical variables were summarized using frequency and
proportion. Continuous variables were summarized using means and standard deviation. The
Chi-square for trends was used to determine the temporal trends in incidence of PPCM over
the study period. P-value of less than 0.05 in the years reviewed was considered statistically

significant.

Ethical considerations

The ethical approval was obtained from Senate Research and Publication Committee of
Muhimbili University of Health and Allied Sciences (MUHAS) and permission to conduct the
study was obtained from Executive Directors of MNH and JKCI. No consent was needed
because data was obtained retrospectively. A request for a waiver of informed consent was
made by the MUHAS Institutional Review Board (IRB). The researchers kept the names and
information under lock and key confidentiality.

Results

During the study period there were a total of 67,285 admissions, 42,985 live births and 339
women aged 14 to 50 years had a clinical diagnosis of PPCM whereby only 129 patients met
the criteria of PPCM as per our diagnosis criteria. These data provided an overall PPCM
incidence rate of 3.0 per 1000 live birth (Figure 1, Table 1).
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Total number of admissions

/

67285

Admissions without
PPCM were 42985

Patients with diagnosis
of PPCM 339

Number of patients
excluded N=210

Patients with
inclusion criteria 129

/

154 patients had
normal ECHO

\

No ECHO done and
missing information
N=56

Figurel. Flow chart showing number of admissions, live birth and cases between July
2013 to June 2018

Table 1: Baseline demographic characteristics of patients with PPCM

Variable Frequency Percentage
n=129

Age

<20 12 9.3

20-34 84 65.1

>34 33 25.6

Parity

Primigravida 5 3.9

<Para5 110 853

2Para 5 14 10.8

Marital Status

Single 6 4.7

Living together 123 95.3

Education

No formal education 1 0.8

Primary 108 83.7

Secondary 17 13.2

College 3 2.3
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Occupation

Employed 26 20.2
Not employed 103 79.8
Nature of Referral

Not referred 12 9.3
Referred from other H. F. 117 90.7

Mean age of overall cohort was 28.7+6.7 years with 65.1% of women in the age group of 20
to 34 years being more common. Majority had parity of less than five. Most of the patients

90.7% were referred from other health facilities (Table 2).

Table 2: Temporal trends in PPCM incidence rates per 1000

N=129 Overall Jul2013- Jul2014- Jul2015- Jul2016- Jul2017- P
incidence Jun2014 Jun 2015 Jun 2016 Jun 2017 Jun2018 Trend

Overall 129 3.0 14 1.9 29 3.7 4.8 <0.0001
Age,mean (SD) 28.7+6.7 27.7+6.8 28.0+6.5 27.0+6.2 28.9+7.2 27.7+6.7

<20 12 7.2 2.1 44 6.7 84 9.5 <0.0001
20to34 84 2.4 1.0 14 31 31 39

>34 33 5.0 31 3.7 15 45 9.7

Pregnancy associated HTN

Yes 53 38.0 16.4 34.0 51.9 63.1 35.6 0.3049
No 76 18 0.8 1.0 1.7 2.2 35

Multiple pregnancy

Yes 26 46.7 315 48.8 80.0 61.0 36.6 0.585
No 103 2.4 0.9 15 2.3 3.0 4.4

The overall cohort incidence rate was 3.0 per 1,000 live births. There was increased incidence
rate from 1.4 per 1,000 live births in (July 2013 — June 2014) to 4.8 per 1,000 live birth (July
2017 — June 2018) (Figure 2), which is statistically significant with P trend <0.0001.

Significant (P value <0.0001) increase in trend was also observed in women who were less
than 20 years (Figure 3). Women with pregnancy associated hypertension had high incidence
rate compared to women without preghancy associated hypertension and the trend was not
significant. Women with multiple pregnancies were also noted to have high incidence rate

compared to singleton but the trend was not statistically significant.
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Figure 2. Temporal trends in PPCM per 1000 live birth per calendar year
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Figure 3. Temporal trends in PPCM incidence rates per 1000 among various age
groups
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Table 3: Primary outcomes of PPCM from July 2013 to June 2018

Outcome  Overall Jul2013-  Jul2014-  Jul2015- Jul2016- Jul2017- P
Jun 2014 Jun2015 Jun2016 Jun2017 Jun2018 value

Death

Yes 10(7.8%) 0(0.0%) 0(0%) 1(3.8%) 4(12.5%) 5(11.6%) 0.046

No 119 (92.2%) 11(100%) 17 (100%) 25(96.2%) 28 (87.5%) 38(88.4%)

Pulmonary edema

Yes 40(31%) 3(27.3%) 5(29.4%) 6(23.1%) 6(18.8%) 20 (47.5%) 0.124

No 89(69%) 8(72.7%) 12(70.6%) 20(76.9%) 26(81.2%) 23(53.3%)

Cardiogenic shock

Yes 6(4.7%) 0(0%) 0(0%) 1(3.8%) 1(3.1%) 4(9.3%) 0.086

No 123(95.3%) 11(100%) 17 (100%) 25(96.2%) 31(96.9%)  39(90.7%)

Thromboembolism and stroke

Yes 6(4.7%) 1(9.1%) 1(5.9%) 1(3.8%) 2(6.3%) 1(2.3%) 0.390

No 123(95.3%) 10(90.9%) 16(94.1%) 25(96.2%) 30(93.7%) 42(97.7%)

Length of hospital stay
<5 Days 27(20.9%) 3(27.3%) 2(11.8%) 6(23.1%) 5(15.6%) 11(25.6%) 0.681
>5 Days 102(79.1%) 8(72.7%) 15(88.2%) 20(76.9%) 27(84.4%) 32(74.4%)

Maternal major adverse events (MAE) included death, thromboembolism/ stroke, PE,
cardiogenic shock and length of hospital say. The number of maternal deaths due to PPCM
increased during the study period with statistically significant trend. There was no significant

trend in other adverse outcomes (Table 3).

Discussion

In this hospital-based study, we report the overall incidence as well as temporal trends in
incidence and outcomes of PPCM using a review of case notes of patients at MNH. The overall
PPCM incidence rate over the five years period was 3.0 per 1000 live birth (1 in 333 live births)
with increased significant trend over the study period. Overall cohort maternal major adverse
events occurred in nearly 50% of patients with PPCM. The most common complication
observed in women with PPCM in overall cohort was pulmonary edema (31%) followed by in
hospital mortality which occurred in 7.8%.

The overall incidence of peripartum cardiomyopathy observed in our study aligns with findings
from other research, which report rates between 1 in 300 to 1 in 4000 deliveries(3,17,18,21).

It is possible the actual incidence of PPCM has increased over the time may be related to
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increase in established risk factors for PPCM. But also, improvement in the clinical diagnostic
capability of the institution (MNH), with the establishment of a designated maternity ICU where
timely diagnostic evaluations are being done. These factors could have influenced our study
results through increased detection of PPCM cases, potentially capturing instances that might
have been missed in the past. In this study 41% of study cohort had hypertensive disorder in
pregnancy. Preeclampsia has antiangiogenic properties and in later gestation placenta
secretes substances such as endothelial growth factor inhibitors thus may explain why PPCM
is common in preeclampsia and multiple pregnancy (22).

Majority, 90.7% of the study population were referred patients from other health facilities to
MNH for further management. MNH has a specialized cardiac institute (JKCI) which is fully
equipped with necessary human resource and equipment for diagnosis and management of
patients with heart conditions. Thus, availability of such services resulted in increase in the
number of patients referred to MNH.

This study is consistent with the findings in Haiti where the incidence is 1 in 300 live births (3)
and lower than Zari-Nigeria where the incidence was 1 in 100 live births (23). Furthermore it
differs very much from similar studies done in SA where the incidence rate is 1 in 1000 live
birth, in USA where the incidence rate is nearly 1 in 4000 live birth and in Japan is 1lin 20000
(17,24). This highlights the massive addition in demand to health care this condition brings to
the already overwhelmingly high maternal morbidities in existence.

The temporal increase in PPCM incidence rate was seen in all women aged > 20 years with
a mean age at presentation being 28.7+6.7 years. A similar pattern was observed in Asia,
USA and Europe (25). Particular attention should be taken to this age group which is
compounded by increased risk for hypertensive disorders of pregnancy, a high index of
suspicion and diagnostic acumen is needed to detect early and manage it (26). Furthermore,
the increased burden of PPCM can have effect on subsequent pregnancies. Women with
PPCM and whose Ejection Fraction (EF) do not return to normal are at higher risk of
recurrence of PPCM in subsequent pregnancy, developing heart failure, worsening clinical
conditions, increasing the need for heart transplant and even death (27,28). Counselling and
regular monitoring of the heart function by echocardiogram is important before the woman
decides to get pregnant again.

In this study maternal major adverse events (MAE) occurred in almost half of the women with
PPCM. The proportion of MAE doubled from the first year to the fifth year. These findings are
similar to studies done in Asia (29), however higher compared with other studies done in the
USA and Europe (13). This difference observed could be due to improved medical diagnostic

ability at MNH resulting in improved survival of these patients to allow revelation other MAEs.
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The most common complication in women with PPCM is pulmonary edema. The proportion of
patients with pulmonary edema in the fifth year increased by almost twice compared to those
in the first year. Comparable findings were reflected in Singapore and India (30,31). Other
adverse outcomes of interest which occurred were thromboembolism and stroke documented
in 4.7% of all patients. This brings about the need to recognize and ensure multidisciplinary
team management of these patients and management of the expected complications.

In patient mortality in overall cohort in women with PPCM was 7.8% and there was observed
11.6% increase over the 5 years study period (29). This elevated mortality rate could be
attributed to the fact that the majority of our patients were referrals, often arriving at our tertiary
hospital in critical condition. As a referral center, we tend to receive patients with more severe
cases of PPCM. The findings of this study is nearly similar to study done in USA (17) but lower
than those done in Asian countries and in Nigeria (18,23) reflecting a need for maternity units

to be equipped properly and be able to manage these complications..

Study Limitations

This study was limited to patients who were admitted during pregnancy and within five weeks
and PPCM can develop up to five months post-delivery. Outcomes of the patients were studied
only during hospitalization and the long-term survival of PPCM is yet to be determined. Being
retrospective study using administrative data some files had missing information and were
excluded.

Itis possible we may have underestimated the incidence rate as all patients who had no ECHO
done were excluded from the study and some patients had ECHO done after starting anti-
failure which might lead to improvement of cardiac functions. However, the findings are valid

and highlight a highly fatal maternal condition that requires integrated effort.

Conclusion

This study demonstrates that the overall rate of peripartum cardiomyopathy has increased
during the last five years. The most common complications were pulmonary edema and
maternal death. Since symptoms of PPCM are similar to common symptoms of late pregnancy
high index of suspicious is needed especially to those who have risk factors. Careful
assessment of risk factors in pregnant women could help early diagnosis and treatment which
in turn will prevent maternal major adverse events. Women presenting with heart failure during

peripartum period should be evaluated for PPCM using ECHO to confirm diagnosis.
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Abbreviations

AIDS Acquired Immunodeficiency Syndrome
HF Heart Failure

HIV Human Immunodeficiency Virus

MAE Maternal Major Adverse Events

MNH Muhimbili National Hospital

PPCM Peripartum Cardiomyopathy

TE Thromboembolism

EF Ejection Fraction

JKCI Jakaya Kikwete Cardiac Institute
LVEF Left ventricular ejection fraction

Declarations
Availability of data and materials
The dataset used and/or analyzed during the current study are available from the

corresponding author on reasonable request.

Ethics approval and consent to participate

The ethical approval for this study was obtained from Senate Research and Publication
Committee the Institutional Review Board of the Muhimbili University of Health and Allied
Sciences (MUHAS). Permission to conduct the study was granted by the Executive Directors

of the Muhimbili National Hospital and Jakaya Kikwete Heart Institute.

Consent for Publication
Not applicable

Competing interests

The authors have no competing interest to declare.

Funding

There was no specific grant for this study.

Acknowledgment
We wish to acknowledge the support of Muhimbili National Hospital, Jakaya Kikwete Cardiac

Institute, Muhimbili University of Health and Allied Sciences and medical records staff.

TM] Temanyika et al. TMJ V 36 No. 1. May 2025

929



TANZANIA MEDICAL JOURNAL

Temanyika et al. TM]J V 36 No. 1. May 2025

Original Research Open Access

Authors’ Contribution

ST, FA, PW, BB, AK, CK designed the study. ST and FA collected the data. ST and FA
conducted data analysis. ST wrote the first draft of the manuscript. All authors read the draft
and contributed to the interpretation of the results. All authors read and approved the final

manuscript for submission.

References

1. Sliwa K, Hilfiker-Kleiner D, Petrie MC, Mebazaa A, Pieske B, Buchmann E, et al. Current
state of knowledge on aetiology, diagnosis, management, and therapy of peripartum
cardiomyopathy: a position statement from the Heart Failure Association of the European
Society of Cardiology Working Group on peripartum cardiomyopathy. Eur J Heart Fail
[Internet]. 2010 Aug 1;12(8):767—78. Available from: https://doi.org/10.1093/eurjhf/hfq120

2. McNamara DM, Elkayam U, Alharethi R, Damp J, Hsich E, Ewald G, et al. Clinical
Outcomes for Peripartum Cardiomyopathy in North America: Results of the IPAC Study
(Investigations of Pregnancy-Associated Cardiomyopathy). J Am Coll Cardiol [Internet].
2015;66(8):905-14. Available from:
http:/www.sciencedirect.com/science/article/pii/S0735109715042229

3. Fett JD, Christie LG, Carraway RD, Murphy JG. Five-Year Prospective Study of the
Incidence and Prognosis of Peripartum Cardiomyopathy at a Single Institution. Mayo Clin
Proc. 2005 Dec 1;80(12):1602—-6. Available from: https://doi.org/10.4065/80.12.1602

4. Fett JD, Carraway RD, Dowell DL, King ME, Pierre R. Peripartum cardiomyopathy in the
hospital Albert Schweitzer district of Haiti Am J Obstet Gynecol [Internet].
2002;186(5):1005-10. Available from:
http://www.sciencedirect.com/science/article/pii/S0002937802199571

5. Isezuo SA, Abubakar SA. Epidemiologic Profile Of Peripartum Cardiomyopathy In A
Tertiary Care Hospital. Ethn Dis. 2007;17:228-33.

6. Ersbgll AS, Johansen M, Damm P, Rasmussen S, Vejlstrup NG, Gustafsson F. Peripartum
cardiomyopathy in Denmark: a retrospective, population-based study of incidence,
management and outcome. Eur J Heart Fail [Internet]. 2017 Dec 1;19(12):1712-20.
Available from: https://doi.org/10.1002/ejhf.882

7. Haghikia A, Podewski E, Libhaber E, Labidi S, Fischer D, Roentgen P, et al. Phenotyping
and outcome on contemporary management in a German cohort of patients with
peripartum cardiomyopathy. Basic Res Cardiol [Internet]. 2013;108(4):366. Available from:
https://doi.org/10.1007/s00395-013-0366-9

8. Sliwa K, Forster O, Libhaber E, Fett JD, Sundstrom JB, Hilfiker-Kleiner D, et al. Peripartum

TM] Temanyika et al. TMJ V 36 No. 1. May 2025

100



TANZANIA MEDICAL JOURNAL

Temanyika et al. TM]J V 36 No. 1. May 2025

Original Research Open Access

cardiomyopathy: inflammatory markers as predictors of outcome in 100 prospectively
studied patients. Eur Heart J [Internet]. 2005 Sep 5;27(4):441-6. Available from:
https://doi.org/10.1093/eurheartj/ehi481

9. Hilfiker-Kleiner D, Haghikia A, Nonhoff J, Bauersachs J. Peripartum cardiomyopathy:
current management and future perspectives. Eur Heart J [Internet]. 2015/01/29. 2015
May 7;36(18):1090-7. Available from: https://www.ncbi.nlm.nih.gov/pubmed/25636745

10. Bauersachs J, Konig T, van der Meer P, Petrie MC, Hilfiker-Kleiner D, Mbakwem A, et al.
Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position
statement from the Heart Failure Association of the European Society of Cardiology Study
Group on peripartum cardiomyopathy. Eur J Heart Fail [Internet]. 2019 Jul 1;21(7):827—-
43. Available from: https://doi.org/10.1002/ejhf.1493

11. Sliwa K, Mayosi BM. Recent advances in the epidemiology, pathogenesis and prognosis
of acute heart failure and cardiomyopathy in Africa. Heart. 2013 Sep 15;99(18):1317 LP —
1322. Available from: http://heart.bmj.com/content/99/18/1317.abstract

12. Sliwa K, Fett J, Elkayam U. Peripartum cardiomyopathy. Lancet [Internet]. 2006 Aug
19;368(9536):687—-93. Available from: https://doi.org/10.1016/S0140-6736(06)69253-2

13. Elkayam U. Clinical Characteristics of Peripartum Cardiomyopathy in the United States:
Diagnosis, Prognosis, and Management. J Am Coll Cardiol. 2011 Aug;58(7):659-70.

14. Johnson-Coyle L, Jensen L, Sobey A. Peripartum Cardiomyopathy: Review and Practice
Guidelines. Am J Crit Care [Internet]. 2012 Mar 1;21(2):89-98. Available from:
http://ajcc.aacnjournals.org/content/21/2/89.abstract

15. Karen S, Albertino D, M. MB. Epidemiology and Etiology of Cardiomyopathy in Africa.
Circulation [Internet]. 2005 Dec 6;112(23):3577-83. Available from:
https://doi.org/10.1161/CIRCULATIONAHA.105.542894

16. Kao DP, Hsich E, Lindenfeld J. Characteristics, adverse events, and racial differences
among delivering mothers with peripartum cardiomyopathy. JACC Heart Fail [Internet].
2013 Oct;1(5):409-16. Available from: https://www.ncbi.nlm.nih.gov/pubmed/24163791

17. Kolte D, Khera S, Aronow WS, Palaniswamy C, Mujib M, Ahn C, et al. Temporal trends in
incidence and outcomes of peripartum cardiomyopathy in the United States: a nationwide
population-based study. J Am Heart Assoc. 2014 Jun;3(3):e001056.

18. Sunki L, Joon CG, U. PG, Young KL, Tae-Seon L, Young K Do, et al. Incidence, Risk
Factors, and Clinical Characteristics of Peripartum Cardiomyopathy in South Korea. Circ
Hear Fail [Internet]. 2018 Apr 1;11(4):e004134. Available from:
https://doi.org/10.1161/CIRCHEARTFAILURE.117.004134

19. Irizarry OC, Levine LD, Lewey J, Boyer T, Riis V, Elovitz MA, et al. Comparison of Clinical

TM] Temanyika et al. TMJ V 36 No. 1. May 2025

101



TANZANIA MEDICAL JOURNAL

Temanyika et al. TM]J V 36 No. 1. May 2025

Original Research Open Access

Characteristics and Outcomes of Peripartum Cardiomyopathy Between African American
and Non-African American Women. JAMA Cardiol [Internet]. 2017 Nov 1;2(11):1256—60.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/29049825

20. Goland S, Modi K, Hatamizadeh P, Elkayam U. Differences in Clinical Profile of African-
American Women With Peripartum Cardiomyopathy in the United States. J Card Fail. 2013
Apr 1;19(4):214-8. Available from: https://doi.org/10.1016/j.cardfail.2013.03.004

21. Hasan JA, Qureshi A, Ramejo BB, Kamran A. Peripartum cardiomyopathy characteristics
and outcome in a tertiary care hospital. J Pak Med Assoc. 2010;60(5):377-80.

22. Kim M-J, Shin M-S. Practical management of peripartum cardiomyopathy. Korean J Intern
Med. 2017 May;32(3):393—-403.

23. Okeke T, Ezenyeaku C, Ikeako L. Peripartum cardiomyopathy. Ann Med Health Sci Res.
2013 Jul;3(3):313-9.

24. Kamiya CA, Kitakaze M, Ishibashi-Ueda H, Nakatani S, Murohara T, Tomoike H, et al.
Different Characteristics of Peripartum Cardiomyopathy Between Patients Complicated
with and without Hypertensive Disorders. Circ J. 2011;

25. Alio AP, Salihu H, Duan J, Marty PJ, Mbah A, Crisan L, et al. Trends in prevalence of
peripartum cardiomyopathy and association with fetal and neonatal outcomes. Am J
Obstet Gynecol. 2011;204(1):S323.

26. Barasa A, Rosengren A, Sandstrom TZ, Ladfors L, Schaufelberger M. Heart Failure in
Late Pregnancy and Postpartum: Incidence and Long-Term Mortality in Sweden From
1997 to 2010. J Card Fail. 2017 May;23(5):370-8.

27. Elkayam U, Tummala PP, Rao K, Akhter MW, Karaalp IS, Wani OR, et al. Maternal and
Fetal Outcomes of Subsequent Pregnancies in Women with Peripartum Cardiomyopathy.
N Engl J Med [Internet]. 2001 May 24;344(21):1567-71. Available from:
https://doi.org/10.1056/NEJM200105243442101

28. Hilfiker-Kleiner D, Haghikia A, Masuko D, Nonhoff J, Held D, Libhaber E, et al. Outcome
of subsequent pregnancies in patients with a history of peripartum cardiomyopathy. Eur J
Heart Fail. 2017 Dec 1;19(12):1723-8. Available from: https://doi.org/10.1002/ejhf.808

29. Shah |, Hafizullah M, Shah ST, Faheem M. Peripartum cardiomyopathy : risk factors ,
hospital course and prognosis ; experiences at Lady Reading Hospital Peshawar. Pak
Hear J. 2012;1(1):1-11.

30. Choon pin L, David KL sim. Peripartum cardiomyopathy: experience in an Asian tertiary
centre. Singapore Med J. 2013;54(1).

31. Kabade MD, HS, Kumar N, Koppad A, Khatawkar VA. Study of Peripartum Cardiomyopathy
at A Tertiary Care Hospital. J Evol Med Dent Sci. 2016 Jun16;5(48):3079-85.

TM] Temanyika et al. TMJ V 36 No. 1. May 2025

102



