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Abstract

BACKGROUND—BIack women are at greater risk for peripartum cardiomyopathy (PPCM). The
guanine nucleotide-binding proteins beta-3 subunit (GNB3) has a polymorphism C825T. The
GNB3 TT genotype more prevalent in blacks is associated with poorer outcomes. We evaluated
GNB3 genotype and myocardial recovery in PPCM.

METHODS AND RESULTS—97 women with PPCM were enrolled and genotyped for the
GNB3 T/C polymorphism. Left ventricular ejection fraction (LVEF) was assessed by
echocardiography at entry, 6 and 12 months postpartum. LVEF over time in subjects with the
GNB3 TT genotype was compared to those with the C allele overall and in black and white
subsets. The cohort was 30% black, age 30 + 6, LVEF 0.34 + 0.10 at entry 31+25 days post-
partum. The % GNB3 genotype for TT/CT/CC =23/41/36 and differed markedly by race (Blacks=
52/38/10 versus Whites=10/44/46, p<0.001). In subjects with the TT genotype, LVEF at entry was
lower (TT=0.31+ 0.09; CT+CC= 0.35+0.09, p=0.054) and this difference increased at 6
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(TT=0.45+ 0.15; CT+CC= 0.53+0.08, p=0.002), and 12 months (TT=0.45+ 0.15; CT+CC= 0.56+
0.07, p<0.001.). The difference in LVEF at 12 months by genotype was most pronounced in
blacks (12 months LVEF for GNB3 TT=0.39+ 0.16; versus CT+CC= 0.53+ 0.09, p=0.02) but
evident in whites (TT=0.50++0.11; CT+CC= 0.56+0.06, p=0.04).

CONCLUSIONS—The GNB3 TT genotype was associated with lower LVEF at 6 and 12 months
in women with PPCM, and this was particularly evident in blacks. Racial differences in the
prevalence and impact of GNB3 TT may contribute to poorer outcomes in black women with
PPCM.

Keywords

peripartum; polymorphism genetics; cardiomyopathy; recovery; remodeling heart failure;
pregnancy

Peripartum cardiomyopathy (PPCM) is a rare complication of pregnancy which remains a
significant cause of maternal morbidity and mortality. The prevalence in the Unites States is
approximately 1 in 2000 to 1 in 4000 live births (1-3), the incidence varies based on patient
geography, patient ethnicity, and the challenges of global population based studies (4-6).
While the exact etiology remains uncertain, several hypotheses have been proposed, with
immunologic/inflammatory, vascular and genetic factors potentially playing significant roles
(7-9).

The prevalence of PPCM is highest globally in Haiti and parts of Africa and in the United
States among blacks, suggesting that African genomic ancestry may be a risk factor for
development of PPCM (2). Clinical outcomes in women with PPCM vary substantially.
Recovery of left ventricular function appears to be poorer among blacks than in comparable
white cohorts (10,11). However, whether genomic variation underlies apparent racial
differences in clinical outcomes in PPCM has not been previously investigated.

The guanine nucleotide-binding protein beta-3 subunit (GNB3) has a polymorphism of
exon-10, C825T. The T allele is associated with enhanced alpha2-adrenergic receptor
intracellular signaling (12), and an increased risk of hypertension (13,14), low plasma renin
(15), and potentially cardiac remodeling (16). The T allele has a much higher prevalence in
black cohorts than in whites (17). Roughly 50% of black subjects have the GNB3 TT
genotype, compared to only 10% of whites. In the genetic sub-study of AHeFT, the African
American Heart Failure Trial, blacks with the GNB3 TT genotype had the poorest outcome
on placebo and received the greatest benefit from therapy (18). Despite clear racial
differences in outcomes with PPCM, the impact of GNB3 TT genotype on myocardial
recovery has not been previously examined.

The Peripartum Cardiomyopathy Network (PCN) was formed as a thirty center collaborative
group to facilitate research in this disorder and recently completed the Investigations of
Pregnancy Associated Cardiomyopathy (IPAC) study. IPAC was a multi-center prospective
investigation of the genetic and clinical predictors of outcomes for PPCM patients in North
America and reported significantly less myocardial recovery among black women with
PPCM when compared to whites (11). Given the distinct differences in allele frequency for
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the GNB3 C825T polymorphism between black and white cohorts and the impact of GNB3
TT genotype in black subjects in AHeFT, we examined the relationship of the GNB3
genotype to myocardial recovery in the IPAC cohort.

Ninety seven women with newly diagnosed PPCM were enrolled within the first thirteen
weeks postpartum at 30 centers (appendix) between December 2009 and September 2012.
All women were at least 18 years of age and had no previous history of cardiac disease, an
estimated clinical LVEF of < 0.45 at the time of enrollment, and an evaluation consistent
with idiopathic non-ischemic cardiomyopathy. Women with significant valvular disease,
coronary disease (>50% stenosis of a major epicardial vessel or a positive non-invasive
study), evidence of ongoing bacterial septicemia (positive blood cultures), ongoing drug or
alcohol abuse, history of chemotherapy or chest radiation with 5 years of enrollment, or a
history of a previous cardiomyopathy were excluded.

The study protocol was approved by the institutional review boards at all participating
centers, and informed consent was obtained from all subjects. At the time of enroliment
demographic information including self-designated race, previous clinical evaluation and
current medical therapy were recorded. Women were followed until one year post-partum.
All hospitalizations and major cardiac events including death, cardiac transplantation, or
implantation of a left ventricular assist device (LVAD) were recorded.

Left Ventricular Function

All subjects had an echocardiogram to assess left ventricular ejection fraction at the time of
enrollment which was repeated at 6 and 12 months post-partum. In addition, women
enrolled early (within the six weeks postpartum, n=65) had a repeat assessment of left
ventricular function at 2 months. Echocardiograms were reviewed by a core laboratory at the
University of Pittsburgh for assessment of ventricular volumes and calculation of ejection
fraction. The left ventricular (LV) volumes and EF were assessed by biplane Simpson’s rule
using manual tracing of digital images. Left ventricular end-diastolic diameter (L\VEDD)
was assessed in the parasternal long-axis view. A subset of echocardiograms obtained were
not available for assessment by the core laboratory due to format (22 of 310, 7%) and for
these studies the left ventricular ejection fraction calculated locally was used.

DNA isolation and genotype assays

Peripheral blood was obtained from subjects at the time of entry and shipped overnight at
room temperature to the core laboratory (University of Pittsburgh). DNA was isolated from
peripheral blood by leukocyte centrifugation and cell lysis using the PureGene DNA
purification kit (Gentra Systems, Minneapolis, Minnesota). The guanine nucleotide binding
protein (G-protein) beta polypeptide-3 (GNB3) position 825 C/T polymorphism was
assessed using a TagMan SNP Genotyping Assay (Applied Biosystems, Inc., Foster City,
California) with tagged primers (reporter 1 tagged dye ¥4 VIC; reporter 2 tagged dye ¥4
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FAM). Context sequence for the GNB3 825 C/T polymorphism was as follows:
AGAGCATCATCTGCGGCATCACGTC[C/T] GTGGCCTTCTCCCTCAGTGGCCG CC.
Products were read using the Applied Biosystems 7000 (ABI).

Statistical and Genetic Analysis

All statistical analyses were performed in SPSS v22. Continuous variables (eg. age, blood
pressure) are reported as means and standard deviations. Student t tests and Fisher exact tests
were used to compare subject characteristics by genotype. Non-normally distributed
variables (eg. days postpartum, gravida and para) are summarized as median and 25 and
75! percentiles, and compared by non-parametric Wilcoxon rank sum tests. The impact of
GNB3 genotype on LVEF during recovery (defined as LVEF at 12 months) was first
examined by one way ANOVA with Tukey’s post hoc tests for pair wise comparisons. Since
we had LVEF measured at multiple time points, we performed a repeated measures
ANOVA (using the repeated measures under GLM option). LVEF at baseline, 6 months and
12 months were entered as repeated measures outcome, genotype (TT vs. C allele) and
LVEDD were entered as factor and covariate respectively. In multivariable models, LVEDD
and race are significant predictors of LVEF recovery in this cohort (11). Finally, we used
ANCOVA to evaluate the impact of genotype on LVEF over time adjusting for these two
variables. Since allele and genotype frequencies for this genotype differ significantly
between whites and blacks, race-specific analyses were done in white and black subsets.
These analyses compared TT genotype carriers to C allele (TC and CC genotype subjects
combined) carriers in hierarchical linear regression models. Hierarchical linear regression is
a specific analytical approach in which predictors are entered successively in each step. The
regression model built at each step is related but separate from the immediately previous and
subsequent models. This allows for comparison of related regression models within a single
framework. This technique helps to quantify the predictive power of a variable while
accounting for other covariates in the model. LVEDD was entered in the first step and
genotypes were entered in the second step.

The Kaplan-Meier method was used to estimate survival free from events (cardiac
transplantation or the need for mechanical circulatory support) with days postpartum as the
time interval (starting at delivery). Event free survival of subjects with the GNB3 TT
genotype was compared to those with the C allele by the exact log-rank test.

RESULTS

Sample Characteristics

Of the cohort of 97 women, 30% (n= 29) were black, 65% were white (n=63), and 5% other
(n=5). Seventy percent were NYHA Class Il-1l1, and over 80% of patients were on ACE
inhibitor and beta blocker therapy. Baseline LVEF for these patients was 0.34+ 0.09. For the
entire cohort women were enrolled at a median of 24 days post-partum (25t percentile, 75t
percentile= 11.5, 51 days). Sixty five women were enrolled early (range 0 to 42 days post-
partum, median 14 days) while 32 were enrolled late (range 43 to 95 days, median 59).
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Genetic analysis of GNB3 C635T in IPAC

For the GNB3 T/C polymorphism, 22 (23%) subjects were TT genotype, 40 (41%) TC, and
35 (36%) CC. Genotype differed markedly by race. In black women, 15 (52%) were GNB3
TT, 11 (38%) TC and 3 (10%) CC, while in white subjects TT/CT/CC= 6(10%) / 28(44%) /
29 (46%). The SNP was in Hardy Weinberg Equilibrium in whites (x2 = 0.013, P = 0.91), in
blacks (¥2 = 0.21, P = 0.65) and in the combined race cohort (2 = 2.49, P = 0.11).

The clinical characteristics for the cohort overall and by GNB3 genotype are listed in the
Table. Comparing subjects with the GNB3 TT genotype to those with the C allele (TC and
CC combined), there was no significant difference in age, New York Heart Association
(NYHA) class, heart rate, body mass index (BMI), gravida or para. There was no significant
difference in days postpartum to study entry by GNB3 genotype overall (GNB3 TT
genotype median=34.5 days (25" percentile, 75! percentile= 14, 63), C allele=24 days (10,
49), p=0.17). In addition there was no significant difference in days postpartum to entry by
GNB3 genotype either within the subset of black women (GNB3 TT subjects median 51
days (22, 72) vs C allele median=33.5 days (22, 54), p=0.53) or in the subset of white
women (GNB3TT median=21 day (6.5, 42) vs C allele median=19 days (9, 45), p=0.76). As
expected, there were a significantly higher percentage of blacks subjects in the TT subset
compared to those with the C allele (68% versus 19%, p<0.001). The mean systolic and
diastolic blood pressures were 4 points higher in GNB3 TT subjects but both failed to reach
statistical significance.

There was no significant difference in the % of subjects on ACE inhibitors at study entry by
genotype (TABLE: GNB3 TT subjects 91%, C allele=79%, p=0.16). The predominant ACE
inhibitor utilized was lisinopril which was used by 62% of subjects overall, and there was no
significant difference in the median daily dose by genotype at entry (TT =10 mg/day (251",
75th=5, 17.5), C allele=5 mg/day (3, 10), p=0.39. The ACE inhibitor dose was slightly
higher among GNB3 TT subjects at 12 months postpartum (TT=10 mg/day (5, 20), C
allele=5mg/day (2.5, 10), p=0.03). There was no significant difference in the % of subjects
on beta blockers at study entry by genotype (TABLE: GNB3 TT subjects 96%, C
allele=87%, p=0.23). The predominant beta blocker utilized was carvedilol which was used
by 69% of subjects overall and there was no significant difference in the median daily dose
by genotype either at entry (TT=12.5 mg/day (6.25, 12.5), C allele=12.5mg/day (6.25, 25),
p=0.20) or at 12 months postpartum (TT=12.5mg/day (9.375, 37.5), C allele=25 mg/day (20,
50), p=0.10).

For analysis of LVEF over time by all three GNB3 genotypes, LVEF did not differ by
genotype at entry but did by an overall ANOVA at 6 (p=0.007) and 12 months (p<0.001)
(Figure 1A). Subjects with the GNB3 TT genotype demonstrated a significantly lower
LVEF by from GNB3 CT subjects at 6 (p=0.007) and 12 months (p=0.001) and from GNB3
CC subjects at 6 (p=0.02) and 12 months (p=0.008). Tukey’s post hoc analysis confirmed
subjects with the GNB3 TT genotype demonstrated a significantly lower LVEF from CT
subjects at 6 (p=0.009) and 12 months, (p<0.0001) and from CC subjects at 6 (p=0.02) and
12 months (p=0.004). However, the mean LVEF for TC and CC subjects was similar and
did not differ at either 6 month (p=0.61) or 12 month (p=0.22) follow up. The association
between myocardial recovery (defined as LVEF at 12 months) and GNB3 genotypes
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persisted after adjustment for race and LVEDD (F= 7.04, df = 2, P = 0.002). Pairwise
contrasts showed that TT genotype carriers had significantly lower adjusted LVEF than CT
(P =0.002) and CC (0.005) groups. Given their similarities in terms of mean LVEF over
time, CC and TC genotype carriers were combined into a single “C allele” group and
compared to GNB3 TT subjects

The predominant difference in LVEF by genotype was between subjects homozygous for
the GNB3 T allele (GNB3 TT) compared to subjects with the GNB3 C allele. When
comparing LVEF over time specifically between subjects with the GNB3 TT genotype
versus those with the C allele, subjects enrolled early post-partum had similar mean LVEF
regardless of genotype (TT=0.35+ 0.07; C allele= 0.35+0.09, p=0.98), however significant
differences were apparent at 2 months (TT=0.38+ 0.15; C allele= 0.44+ 0.10, p=0.02), 6
months (TT=0.45+ 0.15; C allele= 0.53+ 0.08, p=0.002), and 12 months (TT=0.45+ 0.15; C
allele= 0.56+ 0.07, p<0.0001.). For the entire cohort at the time of entry (combining women
enrolled early and late), the mean LVEF for GNB3 TT subjects was slightly lower at entry
though this failed to reach significance (p=0.054). The differences in LVEF by GNB3
genotype became more pronounced at 6 months and 12 months (Figure 1B). These
differences persisted when the model was further adjusted for race and baseline LVEDD at 6
months (P = 0.011) and 12 months (P <0.00001). With repeated measures data assuming
four time points (entry, 2 months, 6 months, 12 months) with genotype (TT vs. C allele
carriers) and LVEDD as predictors, results showed that TT genotype was a significant
negative predictor of LVEF recovery over time (F= 15.3; P <0.0001).

In subset analysis by race, black women with the GNB3 TT genotype had a significantly
lower mean LVEF at entry compared to C allele carriers (0.28+0.09 vs. 0.35+ 0.08; p=0.04),
and this difference increased to14 EF units at 12 months (12 months LVEF TT=0.39+ 0.16;
C allele= 0.53+ 0.09, p=0.02, Figure 2A). In white women, the mean LVEF for GNB3 TT
subjects was similar to C allele carriers at entry (GNB3 TT=0.37+ 0.040; C allele=36+ 0.10;
p = 0.85), but significantly lower at 12 months (0.50 + 0.11 vs. 0.56 + 0.06; p= 0.04, Figure
2B). In hierarchical regression models adjusted for baseline LVEDD, presence of the TT
genotype was associated with 6.2% lower LVEF recovery in blacks (B (SE) = -6.2 (2.8); P =
0.03) and the genotype explained only 10% of variation in this race. In whites the TT
genotype corresponded to a 9.7% lower LVEF recovery (B (SE) = -9.7 (4.4); P = 0.04) and
explained 53% of variation.

Overall 71% of women recovered to a final LVEF of =0.50. Recovery to this degree was
significantly less likely overall in GNB3 TT subjects than in those with the GNB3 C allele
(TT=48% versus C allele=78%, p=0.01). Subset analysis by race revealed similar trends in
both white women (final LVEF = 0.50 for GNB3 TT=50% versus C allele=81%, p=0.12)
and black women (TT=43% versus C allele=77%, p=0.12). In addition, analysis of NYHA
functional class by GNB3 genotype revealed no significant difference at study entry (Table,
p=0.22) but a significant difference at 12 month follow up with higher NYHA class in
GNB3 TT subjects (% NYHA class I/11/111/1V at 12 months GNB3 TT subject=35/41/18/6
versus the C allele=79/17/2/2, p=0.004).
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Event Free survival—Among the 97 women in IPAC there were few events. Two women
died and 4 received LVADs prior to one year postpartum. Of the subjects who received
LVADs, 2 women subsequently died and one was transplanted. No women recovered on
LVAD and the remaining LVVAD subject remained on support at one year. Analysis of event
free survival revealed that the overall transplant free survival was 95% at 12 months, while
the LVAD free survival was 93%. There was no significant difference by GNB3 genotype in
either the LVAD free survival at one year post-partum (GNB3 TT versus C allele= 96%
(95% confidence interval=100% to 87%) versus 92% (99% to 86%), p=0.44) nor transplant
free survival: TT=96% (100% to 87%) versus C allele 95% (100% to 89%), p=0.86.

DISCUSSION

While genetic predispositions have been increasingly recognized as a risk factor for
development of PPCM (19, 20), the role genomic background plays in racial differences in
myocardial recovery remains largely unexplored. In this study from IPAC, women with
PPCM with the GNB3 TT genotype demonstrated a significantly lower LVEF at 6 and 12
months postpartum. While this genotype clearly impacts both whites and blacks, the greater
impact and higher frequency of the GNB3 TT homozygote among blacks appears to
contribute to the lower LVEF evident in black women with PPCM at 12 months postpartum.

This common GNB3 polymorphism, although functionally silent, is in 100% linkage
disequilibrium with a splicing variant of exon 9 (GNB3s) and the T allele is always co-
inherited with the truncated subunit. This truncated subunit enhances alpha adrenergic
activation (21-22), and the GNB3 825T allele, which is much more prevalent in African
Americans (17), has been associated with low renin hypertension (15). In IPAC, GNB3 TT
subjects did not demonstrate significant systolic or diastolic hypertension, although an
association with hypertension may have been masked by the use of both ACE inhibitors and
beta blockers in the majority of subjects.

The effect of GNB3 genotype on outcomes in African Americans with chronic heart failure
has been examined in a genetic sub-study of AHeFT (18). Subjects with the GNB3 TT
genotype on placebo in AHeFT demonstrated poorer hospitalization-free survival than
subjects with the C allele. This was reversed by treatment with a fixed dose combination of
isosorbide dinitrate and hydralazine (FDC 1/H) suggesting the GNB3 genotype influences
the impact of pharmacotherapy in African American with chronic heart failure. Of note
while beta blockers and ACE inhibitors were widely utilized in IPAC, FDC I/H received
limited use. Whether use of FDC I/H could have improved myocardial recovery in IPAC
subjects with the GNB3 TT genotype remains to be determined.

The impact of genotype on cardiac remodeling and LVEF in patients with chronic heart
failure was examined in AHeFT and several small studies. Of note, genotypes related to the
renin angiotensin aldosterone system (23), nitric oxide synthesis (24), and the adrenergic
receptors (25) have been explored as potentially modulating remodeling and the impact of
therapy. In contrast to its impact on event free survival, GNB3 TT genotype did not impact
remodeling in AHeFT (18). In addition to the work in AHeFT, the GNB3 T allele has been
associated with and in increase in arrhythmic events in chronic heart failure (26).
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Modulation of GNB3 has been associated with reverse remodeling after cardiac
resynchronization therapy (27). However, no previous analysis has evaluated the impact of
GNB3 on myocardial recovery in recent onset cardiomyopathy, and it is possible that factors
influencing left ventricular recovery in PPCM are distinct from those impacting remodeling
in more chronic left ventricular dysfunction.

The impact of the GNB3 T allele on myocardial recovery in IPAC was evident by 2 months
postpartum and may involve a response to injury which reflects differences in vascular tone
and increased afterload. Despite previous work linking GNB3 T to the increase risk of
hypertension, blood pressure was not significantly different by genotype in IPAC. Black
subjects with the GNB3 TT genotype had a greater heart rate response to the cold pressor
test of sympathetic activation (28), suggesting the GNB3 polymorphism may influence
vascular tone through alterations of autonomic function. Metabolic stress testing revealed an
association between the GNB3 T allele and poorer peak oxygen consumption and altered
heart rate variability, further suggesting that the T allele may be associated with autonomic
modulation and cardiovascular stress response (29).

This study is limited by the small number of patients which diminishes the power to firmly
establish a genetic association between GNB3T allele and LV recovery in patients with
PPCM. This is particularly evident in subset analysis by race, given the small number of
African American women per genotype class. Therapy with ACE inhibitors and beta
blockers was used at all centers, but was not standardized or optimized by protocol, and
variation in treatment by site may have contributed to the heterogeneity of outcomes. The
association of GNB3 TT with less myocardial recovery may reflect its higher prevalence in
blacks and its role as a nonspecific marker of African genomic heritage, rather than a true
functional impact of the truncated subunit itself. However, the strong impact of the GNB3
TT genotype within the black subset itself argues that its impact is not just as a marker of
race.

CONCLUSION

This is the first study to establish a relationship between difference in genetic background
and LV remodeling and recovery in women with PPCM. Black women are more
predisposed to PPCM and less likely to recover. GNB3 TT genotype, more prevalent in
black women, was associated with lower LVEF at 6 and 12 months postpartum. Women
presenting with PPCM with this specific genotype may be at higher risk for chronic
cardiomyopathy. The relationship between this specific genotype, adrenergic signaling and
the potential for genotype targeted therapy requires further investigation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Perspective

The ability to predict recovery of left ventricular (LV) function after a patient develops
cardiomyopathy remains a significant challenge to clinicians. Clinical predictors have
been examined, including patient factors, serological factors, and factors on cardiac
imaging such as echocardiographic features. These have been explored in patients with
both ischemic and non ischemic cardiomyopathy. There are also some studies that have
subsequently examined genetic factors that might help predict recovery of LV function as
well. This is the first study to explore genetic factors that might help predict LV recovery
in women with peripartum cardiomyopathy (PPCM). The particular gene explored
(GNB3 C825T) is associated with hypertension and also with African American
background, both of which are associated with the development of PPCM. The ability to
predict recovery of LV function in patients with PPCM remains clinically very relevant,
and the role of patient genetic profile might also help further our understanding of the
physiology underlying the development of PPCM. Patient genotype may potentially help
clinicians better individualize the patient discussions regarding the ramifications of the
cardiomyoptahy, and also help potentially tailor medical therapy individually to women
with PPCM.
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Figure 1. LVEF over time (entry, 6 and 12 months post-partum) by GNB3 Genotype
A. Comparison of three genotype classes: Women homozygous for GNB3 T (black bars),

heterozygous women (gray bars) and those homozygous of the C allele (white bars). Lines
extending from bars represent standard deviations. P values represent an analysis of variance
(ANOVA) of an overall difference between the three genotype classes. No significant
difference at entry (p value=0.13) but a significantly lower mean LVEF for GNB3 TT
subjects at 6 (p=0.007) and 12 months (p<0.001).

B. Same comparison but combining heterozygous subjects and those homozygous for the C
allele into one group. Subjects homozygous for GNB3 T (black bars) compared to subjects
with the C allele (gray bars). Not statistically significant at entry (p value=0.054) but a
significantly lower mean LVEF for GNB3 TT subjects at 6 (p=0.002) and 12 months
(p<0.0001).
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Figure 2. Subset analysisby racefor LVEF over time by GNB3 Genotype
A. Black Women (n=29): Women homozygous for GNB3 TT (black bars) compared to

women carrying the C allele (heterozygous subjects and women homozygous for the C allele
combined, gray bars). Significantly lower LVEF for GNB3 TT subjects at entry (p
value=0.04), which increases to 14 EF units by 12 months (p=0.02).

B. White women (n=63): Women homozygous for GNB3 TT (black bars) with subjects
carrying the C allele (gray bars). No significant difference in LVEF at entry (p value=0.04),
but a significantly lower LVEF in women with the GNB3 TT genotype by 12 months
(p=0.04).

Circ Heart Fail. Author manuscript; available in PMC 2017 March 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Sheppard et al.

TABLE
Clinical Characteristics by GNB3 Genotype
All TT TC+CC p value*
(N=97) (N=22) (N=75)

Age (years) 30+6 28+7 30+6 0.15
Gravida 2(14) 2.5 (1,4) 2(14) 0.93
Para 2(13) 3(13) 2(1,3) 0.38
Race, % Black 30 68 19 <0.001
Days post-Partum 24 (11,51) | 345(14,63) | 24 (10,49) 0.17
BMI 29+7 307 29+8 0.42
NYHA Class (% I/11/111/1V) 12/45/25/18 | 18/27/36/18 | 11/51/21/17 0.22
HR 86 + 16 86 + 15 86+ 17 0.94
BP systolic 112 £ 17 115+ 19 111+ 17 0.35
BP diastolic 70+13 73+13 69 +13 0.20
ACE Inhibitor (%) 81 91 79 0.16
Aldosteronereceptor antagonist 27 32 25 0.36
Beta Blocker (%) 89 96 87 0.23

Page 16

Comparison of women with the GNB3 TT genotype to those with the GNB3 C allele. BMI=body mass index, HR = heart rate, BP=blood pressure,
NYHA=New York Heart Association, ACE=angiotensin converting enzyme. For gravida, para and days post-partum values listed are the median

(with 25t ang 75th percentiles). All other values are mean and standard deviation. There was a significantly higher percentage of black women in

the subset with the GNB3 TT genotype (68%) than in the subset with the C allele (19%), p<0.001. No other significant differences.
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