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Preeclamptic twin pregnancy with larger gestational weight gain (GWG) is suggested to have a higher risk of peripartum
cardiomyopathy (PPCM).Thiswas true in a 5-year experience at a single center. Aprimiparouswomanwith twins andprepregnancy
weight of 51.0 kg exhibited hypertension at gestational week (GW) 32−6/7 and GWG of 18.3 kg (6.0 kg and 2.9 kg during the last four
weeks and oneweek of gestation, resp.) concomitantwith generalized edema, gave birth atGW34−4/7, developed proteinuria, cough,
and dyspnea postpartum, and was diagnosed with preeclampsia and PPCM showing left ventricular ejection fraction of 34% and
plasma BNP level of 1530 pg/mL.This was the only case of PPCM among 101 (12 with preeclampsia) and 3266 women with twin and
singleton pregnancies, respectively. Thus, PPCM occurred significantly more often in women with preeclamptic twin pregnancies
than in women with singleton pregnancies (8.3% [1/12] versus 0.0% [0/3266], 𝑃 = 0.0355). This patient showed the greatest weight
gain of 6.0 kg during the last four weeks of gestation and the greatest weight loss of 19.2 kg during one month postpartum among
90 women with twin deliveries at GW ≥ 32.

1. Introduction

Peripartum cardiomyopathy (PPCM) is an idiopathic car-
diomyopathy presenting with heart failure (HF) in which
dyspnea, orthopnea, tachycardia, and peripheral edema can
be symptoms [1, 2]. The PPCM is defined by the European
Society of Cardiology as follows: “idiopathic cardiomyopathy
presenting with HF secondary to left ventricular (LV) systolic
dysfunction toward the end of pregnancy or in the months
following delivery, where no other cause of HF is found. It is
a diagnosis of exclusion. The LV may not be dilated but the
ejection fraction (EF) is nearly always reduced below 45%”
[2]. The majority of patients diagnosed during pregnancy
present in the third trimester, with a few in the second
trimester [3, 4].

Clinical symptoms associated with PPCM include
orthopnea, dyspnea, and edema [5]. However, as edema is
common in healthy pregnant women [6] and as PPCM is a
rare complication occurring in 1 per 2000–4000women [5, 7–
9], diagnosis of PPCM is often delayed resulting in major

adverse events, such as death or heart transplantation [10].
In epidemiological studies, twin pregnancy and hypertensive
disorder in pregnancy are consistent and prominent risk
factors for PPCM [1, 3–5, 7, 10–13], accounting for 7%–15%
and 15%–68% of all PPCM cases, respectively [4, 11]. Recent
case reports suggested an association between greater
gestational weight gain (GWG) and the risk of developing
PPCM [14, 15]. These reports prompted us to review our
previous PPCM case occurring in a preeclamptic woman
with twin pregnancy. This case highlighted that risk of
PPCM is indeed higher in preeclamptic twin pregnancy
with greater GWG. Here, we present the details of this case
emphasizing the need for attention to changes in maternal
weight in the late stage of twin pregnancy complicated with
hypertension. Changes in maternal weights in 90 other
women with twin pregnancies were also reported. The
Hakodate Central General Hospital (HCGH) Institutional
Review Board approved this study and patient gave signed
informed consent.
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2. Case Presentation

A 37-year-old nulliparous Japanese woman (height, 1.56m;
prepregnancy body weight, 51.0 kg) with dichorionic diamni-
otic twin pregnancy developed hypertension (144/77mmHg)
at gestational week (GW) 32−6/7. No episodes suggestive of
infection, such as malaise and/or febrile conditions, were
present in this patient. Blood pressure (BP) remained stable
below 160/95mmHg in the absence of antihypertensives and
she developed neither significant proteinuria (protein loss in
urine, 126mg/day at GW 34−3/7), thrombocytopenia < 130 ×
109/L, renal dysfunction monitored by serum creatinine, nor
clinical symptoms, such as dyspnea. However, elevation of
serum AST/ALT from 20/12 to 43/24 IU/L and an increase
in maternal weight by 2.9 kg (from 66.4 kg to 69.3 kg, GWG
of 18.3 kg) in the last week of gestation concomitant with
generalized edema prompted us to perform caesarean section
at GW 34−4/7. Two otherwise healthy premature male/male
twins were born weighing 2003 g and 2059 g with 1- and 5-
minute Apgar scores of 8 and 9 and 9 and 9, respectively.
Her BP remained below 165/115mmHg in the absence of
antihypertensives postpartum, and she was diagnosed with
preeclampsia and PPCM after exhibiting significant protein-
uria of 460mg/day on postpartum day (PPD) 3, orthopnea,
cough, and dyspnea with cardiothoracic dimension ratio of
55% and left ventricular ejection fraction (LVEF) of 34% on
PPD 5, and plasma brain-type natriuretic peptide level of
1530 pg/mL on PPD 8. She showed body weight loss of 19.2 kg
(from 69.3 kg soon before delivery to 50.1 kg) by PPD 29. Her
LVEF improved to 44% and 66% on PPD 28 and postpartum
month 9, respectively.

3. Medical Chart Review

This was the only patient diagnosed with PPCM among 3367
women (3266 with singletons and 101 with twins) giving birth
on and after GW ≥ 22 at the HCGH over the 5 years from
January 2010 to December 2014. Preeclampsia developed in
112 (3.4%) and 12 (12%) women with singleton and twin
pregnancies, respectively.Thus, PPCM occurred significantly
more often in women with preeclamptic twin pregnancies
than inwomenwith singleton pregnancies (8.3% [1/12] versus
0.0% [0/3266], 𝑃 = 0.0355, Fisher’s exact test). Medical
charts of 90 women giving birth to twins at GW ≥ 32 at
the HCGH were reviewed. Eleven of the 90 women had
preeclampsia. The height (median, 5th–95th percentile) was
158 (150–166.6) cm, prepregnancy body mass index was 21.0
(17.4–28.3) kg/m2, and GWGwas 11.5 (4.8–21.2) kg. Although
the patient’s GWG of 18.3 kg was not particularly high,
corresponding to 87.5th percentile, both the weight gain
of 6.0 kg in the last four weeks of pregnancy and weight
loss of 19.2 kg during one month postpartum were greatest
among the 90 women (Figure 1), suggesting excess water
retention in the last month of gestation in this patient. For 79
normotensive women versus 11 preeclamptic women, median
GWGwas 11.2 versus 13.5 kg (𝑃 = 0.4114), weight gain during
the last four weeks was 2.2 versus 3.6 kg (𝑃 = 0.8561), and
weight gain during the last one week was 0.6 versus 0.75 kg
(𝑃 = 0.9494), respectively.
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Figure 1: Changes in body weight in a PPCM woman with
preeclamptic twin pregnancy. Shaded area indicates the 5th–95th
percentile range for 90 women giving birth to twins at gestational
week ≥ 32 at Hakodate Central General Hospital. The solid line
indicates the present case.

4. Discussion

The present case as well as two previous cases of PPCM
reported in the literature [14, 15] exhibited greater changes in
body weight during pregnancy.TheGWGwas 18.3 kg, weight
gain in the last four weeks of gestation was 6.0 kg, and weight
loss in one month postpartum was 19.2 kg in the present case
with delivery at GW 34. In a woman with singleton delivery
at GW 34, weight gain in the last three weeks of gestation
was 11.6 kg and weight loss in one month postpartum was
24 kg [14]. In another woman with twin delivery at GW 32,
GWG and weight loss in one month were 25.5 kg and 28.5 kg,
respectively [15]. The GWG, weight gain in the late stage of
gestation, and weight loss in one month postpartum of the
three women appeared to be greater than those of the general
population.

In a study on GWG of Japanese women with delivery at
GW ≥ 22 [16], GWG of >20 kg occurred in only 1,404 (1.1%)
of 128,838 women with singleton pregnancies and 178 (3.2%)
of 5,573 women with twin pregnancies [16]. Among women
with delivery at GW 33–36, the mean GWG was 7.9 ± 4.2 kg
for 10,136womenwith singleton pregnancies and 10.5± 4.7 kg
for 2,389 womenwith twin pregnancies [16]. In another study
examining 272 healthy Japanese women giving birth to a
singleton at term [17], themedian and 97.5th percentile values
for weight loss during onemonth postpartumwere 7.5 kg and
13.1 kg, respectively [17]. Of the 90 women giving birth to
twins at GW ≥ 32 at the HCGH over the past 5 years, none
except the present case showed 6.0 kg or more of weight gain
during the last fourweeks of gestation andweight loss ofmore
than 19 kg during one month postpartum.Thus, three PPCM
women, including the present case and two reported in the
literature [14, 15], indeed exhibited greater GWG, especially
during the late stage of pregnancy, and greater weight loss
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during one month postpartum compared with the general
population.

Umazume et al. suggested that preeclamptic twin preg-
nancy is associated with higher risk of PPCM [15]. This was
true at theHCGH.TheGWG is greater in twin than singleton
pregnancies [16]. The greater GWG is associated with the
development of preeclampsia [18]. In epidemiological studies,
multifetal pregnancy and hypertensive disorders are consis-
tent and prominent risk factors for PPCM, accounting for
7%–15% and 15%–68% of all PPCM cases, respectively [1, 3–
5, 7, 10–13]. In a study of 102 Japanese women with PPCM
[11], 15 and 42 were complicated with multifetal pregnancy
and hypertensive disorders, accounting for 15% and 41%
of all PPCM cases, respectively. As multifetal pregnancies
account for approximately 1.0% of all pregnancies in Japan
[19] and hypertension occurs in approximately 5% of all gen-
eral pregnant Japanese women [20], these results indicated
that women with multifetal pregnancies and hypertensive
disorders were at approximately 15- and 8-fold higher risk of
developing PPCM, respectively, compared with the general
population. Although not verified in these studies [1, 3–5, 7,
10–13], it was speculated that GWG, especially weight gain in
the late stage of pregnancy, may have been greater in PPCM
women than in the general population.

“Weight gain during the last month of pregnancy” was
incorporated into a self-test scoring system developed by
Fett [21] for early diagnosis of HF. One of the authors
(HM) retrospectively assessed the present patient’s condition
immediately before diagnosis of PPCM using this test—
the patient scored 10 (2 on orthopnea, 2 on dyspnea, 2 on
unexplained cough, 2 on swelling, 2 on weight gain, and 0 on
palpitation), consistent with the results of the study reported
by Fett [21] in which the scores for 47 PPCM patients versus
10 control mothers (mean, range) were 8.93 (5–12) versus 1.5
(0–3), respectively.

An imbalance between an angiogenic agent (vascular
endothelial growth factor [VEGF]) and an antiangiogenic
factor (soluble fms-like tyrosine kinase-1 [sFlt-1]) is seen in
women with preeclampsia [22–24], twin pregnancy [24], and
PPCM [24], and an antiangiogenic environment is seen in
these three conditions with elevated levels of sFlt-1 [22–24].
The elevated sFlt-1 is associated with widespread endothelial
dysfunction [23] that may increase vascular permeability
[25]. The increased vascular permeability allows excess water
retention in the interstitial space forming edema.Thismay be
associated with greater GWG in the last month of pregnancy
in this case as well as two previous cases with PPCM.

In conclusion, the present case as well as two previous
cases reported in the literature [14, 15] emphasized the need
for attention to changes in body weight of pregnant women,
especially in preeclamptic twin pregnancies, with respect to
the risk of PPCM.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Authors’ Contribution

Hiroko Matsumiya, Hisanori Minakami, and Soromon
Kataoka designed the study, performed clinical investigation,
and wrote most of the drafts. Naotaka Saito assisted the
clinical investigation and supported preparing the paper. All
authors read and approved the final paper.

References

[1] J. B. Chapa, H. B. Heiberger, L. Weinert, J. DeCara, R. M. Lang,
and J. U. Hibbard, “Prognostic value of echocardiography in
peripartum cardiomyopathy,” Obstetrics and Gynecology, vol.
105, no. 6, pp. 1303–1308, 2005.

[2] K. Sliwa, D. Hilfiker-Kleiner, M. C. Petrie 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,”
European Journal of Heart Failure, vol. 12, no. 8, pp. 767–778,
2010.

[3] U. Elkayam, M. W. Akhter, H. Singh et al., “Pregnancy-
associated cardiomyopathy: clinical characteristics and a com-
parison between early and late presentation,” Circulation, vol.
111, no. 16, pp. 2050–2055, 2005.

[4] U. Elkayam, “Clinical characteristics of peripartum cardiomy-
opathy in the United States: diagnosis, prognosis, and manage-
ment,” Journal of the American College of Cardiology, vol. 58, no.
7, pp. 659–670, 2011.

[5] A. J. Carlin, Z. Alfirevic, and G. M. Gyte, “Interventions for
treating peripartum cardiomyopathy to improve outcomes for
women and babies,” Cochrane Database of Systematic Reviews,
no. 9, Article ID CD008589, 2010.

[6] K. Chiba, T. Yamada, S. Kawaguchi et al., “Clinical significance
of proteinuria determinedwith dipstick test, edema, andweekly
weight gain ≥500 g at antenatal visit,” Pregnancy Hypertension,
vol. 3, no. 3, pp. 161–165, 2013.

[7] G. D. Pearson, J.-C. Veille, S. Rahimtoola et al., “Peripartum
cardiomyopathy: National Heart, Lung, and Blood Institute and
Office of RareDiseases (National Institutes ofHealth)workshop
recommendations and review,” Journal of the AmericanMedical
Association, vol. 283, no. 9, pp. 1183–1188, 2000.

[8] E. P. Gunderson, L. A. Croen, V. Chiang, C. K. Yoshida, D.
Walton, and A. S. Go, “Epidemiology of peripartum cardiomy-
opathy: incidence, predictors, and outcomes,” Obstetrics and
Gynecology, vol. 118, no. 3, pp. 583–591, 2011.

[9] L. M. Mielniczuk, K. Williams, D. R. Davis et al., “Frequency of
peripartum cardiomyopathy,” American Journal of Cardiology,
vol. 97, no. 12, pp. 1765–1768, 2006.

[10] S.Goland,K.Modi, F. Bitar et al., “Clinical profile andpredictors
of complications in peripartum cardiomyopathy,” Journal of
Cardiac Failure, vol. 15, no. 8, pp. 645–650, 2009.

[11] C. A. Kamiya, M. Kitakaze, H. Ishibashi-Ueda et al., “Different
characteristics of peripartum cardiomyopathy between patients
complicated with and without hypertensive disorders: results
from the Japanese nationwide survey of peripartum cardiomy-
opathy,” Circulation Journal, vol. 75, no. 8, pp. 1975–1981, 2011.

[12] J. G. Demakis, S. H. Rahimtoola, G. C. Sutton et al., “Natural
course of peripartum cardiomyopathy,” Circulation, vol. 44, no.
6, pp. 1053–1061, 1971.

[13] N. Bello, I. S. H. Rendon, and Z. Arany, “The relationship
between pre-eclampsia and peripartum cardiomyopathy: a



4 Case Reports in Obstetrics and Gynecology

systematic review and meta-analysis,” Journal of the American
College of Cardiology, vol. 62, no. 18, pp. 1715–1723, 2013.

[14] D. Endo, M. Morikawa, M. Sakakibara, T. Sugita, T. Yamada,
and H. Minakami, “Extraordinary weight gain: initial finding
in a patient with peripartum cardiomyopathy,” Case Reports in
Perinatal Medicine, vol. 3, no. 1, 2014.

[15] T. Umazume, T. Yamada, S. Yamada, and H. Minakami, “Peri-
partum cardiomyopathy in a woman with preeclampsia with
twin pregnancy,” BMJ Case Reports, 2014.

[16] M. Morikawa, T. Yamada, R. Akaishi et al., “Gestational weight
gain according to number of fetuses in Japanese women,”
Journal of Perinatal Medicine, vol. 42, no. 4, pp. 523–538, 2014.

[17] T. Yamada, T. Kuwata,H.Matsuda et al., “Risk factors of eclamp-
sia other than hypertension: pregnancy-induced antithrombin
deficiency and extraordinary weight gain,” Hypertension in
Pregnancy, vol. 31, no. 2, pp. 268–277, 2012.

[18] M. Morikawa, T. Yamada, T. Yamada, S. Sato, K. Cho, and
H. Minakami, “Effects of nulliparity, maternal age, and pre-
pregnancy body mass index on the development of gestational
hypertension and preeclampsia,”Hypertension Research in Preg-
nancy, vol. 1, no. 2, pp. 75–80, 2013.

[19] H. Minakami and I. Sato, “Reestimating date of delivery
in multifetal pregnancies,” Journal of the American Medical
Association, vol. 275, no. 18, pp. 1432–1434, 1996.

[20] M. Morikawa, T. Yamada, T. Yamada, K. Cho, S. Sato, and H.
Minakami, “Seasonal variation in the prevalence of pregnancy-
induced hypertension in Japanese women,” Journal of Obstetrics
and Gynaecology Research, vol. 40, no. 4, pp. 926–931, 2014.

[21] J. D. Fett, “Validation of a self-test for early diagnosis of heart
failure in peripartum cardiomyopathy,” Critical Pathways in
Cardiology, vol. 10, no. 1, pp. 44–45, 2011.

[22] R. J. Levine, S. E. Maynard, C. Qian et al., “Circulating angio-
genic factors and the risk of preeclampsia,” The New England
Journal of Medicine, vol. 350, no. 7, pp. 672–683, 2004.

[23] S. E. Maynard, J.-Y. Min, J. Merchan et al., “Excess placen-
tal soluble fms-like tyrosine kinase 1 (sFlt1) may contribute
to endothelial dysfunction hypertension, and proteinuria in
preeclampsia,” The Journal of Clinical Investigation, vol. 111, no.
5, pp. 649–658, 2003.

[24] I. S. Patten, S. Rana, S. Shahul et al., “Cardiac angiogenic imbal-
ance leads to peripartum cardiomyopathy,”Nature, vol. 485, no.
7398, pp. 333–338, 2012.

[25] A. V. Page and W. C. Liles, “Biomarkers of endothelial activa-
tion/dysfunction in infectious diseases,” Virulence, vol. 4, no. 6,
pp. 507–516, 2013.


