
Background/objectives Speckle tracking echocardiography (STE)
has added to the assessment of right ventricular function by pro-
viding off-line measurements of strain and strain rate. Worsening
right ventricular function is associated with poorer outcomes in
idiopathic pulmonary arterial hypertension (IPAH). Global right
ventricular free wall (RVFW) longitudinal strain and strain rate
have been reported as markers of prognosis. Differences in
degree of regional RVFW deformation will affect the global
RVFW analysis. We assessed whether RVFW segmental analysis
using STE identified specific regional associations with proven
prognostic markers.
Method Using our database, we identified newly diagnosed cases
of IPAH between January 2012 and May 2016. 25 cases had
echocardiograms accessible for retrospective analysis. Using 2D-
STE software (EchoPAC, GE Healthcare), we measured longitudi-
nal strain and strain rate of the RVFW basal, mid and apical seg-
ments. Data on established prognostic markers, NT-proBNP,
cardiac index (CI), WHO functional class (FC), six-minute walk
distance (6MWD) and mixed venous saturations (SvO2) were
retrieved from the patient database. All data was anonymised for
analysis.
Results Basal peak systolic longitudinal strain rate (PSLSR) of the
RVFW correlated very strongly with NT-proBNP (r = 0.82,
p < 0.001) and moderately with CI: (r = �0.53, p < 0.007),
WHO FC (r = 0.52, p < 0.008) and SvO2 (r = �0.50,
p < 0.02). Basal late diastolic longitudinal strain rate (LDLSR)
correlated strongly with SvO2 (r = 0.61, p < 0.002), and moder-
ately with NT-proBNP (r = �0.58, p < 0.005), CI: (r = 0.57,
p < 0.004), 6MWD (r = 0.5, p < 0.02), and WHO FC
(r = �0.49, p < 0.02). Mid PSLSR and LDLSR moderately cor-
related with SvO2 (r = �0.53 and 0.56), NT-proBNP (r = 0.5
and �0.5) and CI (r = �0.48 and 0.42), (all p < 0.04). The api-
cal segment showed no significant correlations. Peak systolic lon-
gitudinal strain demonstrated only one significant segmental
correlation between the mid-segment and NT-proBNP (r = 0.44,
p < 0.05).
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Conclusion We have demonstrated that analysing RVFW longitu-
dinal segments provides significant regional correlations with
known prognostic markers in an IPAH population group. We
have shown the significant advantage of longitudinal strain rate
over strain in its strength and consistency of correlation with

these markers. We have acknowledged basal and mid segments as
significant regions of interest. This study shows that further
exploration of right ventricular function in pulmonary hyperten-
sion by RVFW segmental analysis is indicated.
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Background Previous studies have demonstrated survival in sys-
temic sclerosis (SSc)-associated pulmonary arterial hypertension
(SSc-PAH) to be worse than in idiopathic pulmonary arterial
hypertension (IPAH). Possible explanations include age, differen-
ces in the underlying pulmonary vasculopathy and the ability of
the right ventricle to compensate for the increased afterload.1 We
investigated differences between these conditions by comparing
demographic, haemodynamic and cardiac magnetic resonance
imaging (MRI) characteristics and outcomes in a large cohort of
incident, treatment-naive patients.
Methods 183 patients with IPAH and 192 patients with SSc-PAH
were identified from departmental databases including the
ASPIRE registry.2 Sub-group analysis in 83 patients who had
undergone cardiac MRI within 14 days of right heart catheterisa-
tion was performed.
Results Median survival in IPAH was 7.8 years and in SSc-PAH
was 3 years (p < 0.001). Patients with SSc-PAH were older with
milder pulmonary haemodynamics but lower gas transfer
(DLCO). Independent prognostic factors at multivariate Cox
regression analysis were age, presence of systemic sclerosis,
DLCO, pulmonary artery saturation and stroke volume. For a
given resistance (R), pulmonary arterial compliance (C) was
reduced (lower RC) in SSc-PAH (Figure). The relationship
between mean pulmonary arterial pressure (mPAP) and systolic
pulmonary arterial pressure (sPAP) in IPAH was identical to that
previously reported (mPAP = 0.61 sPAP + 2 mmHg). The rela-
tionship in SSc-PAH was found to be: mPAP = 0.58 sPAP + 2
mmHg (p-value for difference with IPAH = 0.095). There was
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no significant difference in compensatory right ventricular hyper-
trophy when corrected for afterload while the correlation
between ventricular mass index (right ventricular mass/left ven-
tricular mass) and pulmonary vascular resistance was stronger in
SSc-PAH.
Conclusion The reasons for poorer outcomes in SSc-PAH are
likely to be multifactorial including, but not limited to, older age,
increased pulmonary arterial stiffness and reduced gas transfer.
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Background and objectives The 24-week open-label Phase 3
KIWI study demonstrated that the pharmacokinetics and safety
of ivacaftor in patients aged 2–5 years with cystic fibrosis and a
CFTR gating mutation are similar to those seen in older patients.¹
We report the final results from KLIMB, the long-term open-label
extension of KIWI.
Methods Patients who completed KIWI Part B enrolled in
KLIMB and received ivacaftor for an additional 84 weeks.
Patients aged 2–5 years received weight-based dosing (50 mg
q12h for weight < 14 kg; 75 mg q12 h for �14 kg); patients
who turned 6 received 150 mg q12h. The primary endpoint was
safety. Secondary endpoints included change from baseline (at the
start of KIWI) in sweat chloride, weight, and body mass index
(BMI). Exploratory endpoints included faecal elastase-1 (FE-1)
and immunoreactive trypsinogen (IRT) levels.
Results Of 34 patients in KIWI Part B, 33 enrolled in KLIMB
(mean age at KLIMB baseline, 3.7 years). Five patients discontin-
ued study drug (1 for elevated alanine transaminase/aspartate
transaminase [ALT/AST] levels, 2 switched to commercial ivacaf-
tor, 2 for noncompliance). The most common adverse event (AE)
of any grade was cough (73%). Eleven patients had serious AEs;
2 were considered related to ivacaftor (elevated ALT/AST levels).
Ten patients had elevated ALT/AST levels > 3 × upper limit of
normal (ULN). Of these, 4 had elevated ALT/AST levels > 8 ×
ULN in KIWI; ivacaftor was maintained or resumed in all
patients except 1 who discontinued. Significant improvements in
sweat chloride, FE-1 and IRT levels, and BMI z scores were
observed at week 84 (Table 1).
Conclusion Ivacaftor demonstrated a stable safety profile during
an extended 84-week follow-up period in patients with cystic fib-
rosis aged 2–5 years with a CFTR gating mutation. Reported AEs
were consistent with the known safety profile; the incidence of
elevated ALT/AST levels per 24-week period was consistent with
that observed in KIWI. The improvements seen in KIWI in sweat

chloride, BMI z score, and measures of pancreatic function were
maintained at the end of KLIMB.
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Abstract S112 Table 1 Absolute Change From KIWI Baseline

Mean (SD) n KIWI Part B1,2

(Week 24)

n KLIMB

(Week 84a)

Sweat chloride, mmol/L 25 �46.9 (26.6)

P < 0.0001

20 �54.7 (26.0)

P < 0.0001

FE-1, mg/g 27 99.8 (138.4)

P = 0.0009

17 128.8 (170.1)

P < 0.01

IRT, ng/mL 25 �20.7 (24.0)

P = 0.0002

21 �15.9 (25.2)

P < 0.05

Weight-for-age z score 33 0.2 (0.3)

P < 0.0001

28 0.2 (0.6)

P = 0.1

BMI-for-age z score 32 0.4 (0.4)

P < 0.0001

28 0.3 (0.6)

P < 0.05

Stature-for-age z score 32 �0.01 (0.3)

P = 0.84

28 0.1 (0.4)

P = 0.18

aPatients treated for a total of 108 weeks.
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Introduction and objectives Existing trials of adjunctive vitamin
D to enhance response to antimicrobial therapy for pulmonary
tuberculosis are variously limited by relatively small sample sizes,
inadequate dosing regimens and low baseline prevalence of vita-
min D deficiency among participants. Our objective was to con-
duct a large randomised controlled trial of high-dose vitamin D
in a setting where profound vitamin D deficiency was common in
patients with pulmonary TB.
Methods We conducted a double-blind randomised placebo-con-
trolled trial of high-dose adjunctive vitamin D3 in adults with
sputum smear-positive pulmonary tuberculosis in Ulaanbaatar,
Mongolia. 390 participants were allocated to receive 3.5 mg vita-
min D3 (n = 190) or placebo (n = 200) at baseline and at 2, 4
and 6 weeks after starting standard tuberculosis treatment. The
primary endpoint of the trial was time from initiation of antimi-
crobial therapy to sputum culture conversion. Secondary end-
points were time to sputum smear conversion, resolution of
infiltrates on chest radiograph and serum 25-hydroxyvitamin D
(25[OH]D) concentrations. This trial was registered with Clini-
calTrials.gov (NCT01657656).
Results At baseline, 81% of participants had profound vitamin D
deficiency (serum 25[OH]D <25 nmol/L). Vitamin D supplemen-
tation elevated 8-week serum 25(OH)D concentrations to high-
physiological levels (154.5 in intervention arm vs. 15.2 nmol/L in
placebo arm, 95% CI: for difference 125.9 to 154.7 nmol/L,
P < 0.001), but did not influence time to sputum culture conver-
sion (adjusted hazard ratio 1.11, 95% CI: 0.88 to 1.39,
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