
OPCS-4 coding to identify patients with different diagnoses.
In this study, primary PH was identified with an ICD-10 code
of I270 (specific) and secondary PH included all other codes
relating to PH.
Results Of our PH cohort, 1688 patients had primary PH
(58.3%) and 1207 patients had secondary PH (41.7%). Table
1 shows the differences in selected clinical characteristics
between both groups as well as crude mortality rates, readmis-
sions and length of hospital stay. Kaplan-Meier curves for
long-term survival are shown in figure 1. Cox-regression was
performed for survival and found lower adjusted mortality
with secondary PH compared to primary PH (adjusted HR
0.87, 95% CI [0.78–0.98], p=0.018).
Conclusion Date from the UK-ACALM ‘big data’ registry con-
firms poor long-term prognosis with both primary and secon-
dary PH over a 15-year follow-up. Surprisingly, one in three
patients will have died by 5-years. Improved survival was
observed in secondary PH compared to primary PH possibly

reflecting the treatment of reversible causes of secondary PH.
Further studies are required to understand survival differences
in this complex population, where therapies continue to
evolve.
Conflict of Interest Nil

91 THE RELATION BETWEEN THYROID DYSFUNCTION AND
MORTALITY IN PATIENTS WITH CHRONIC HEART
FAILURE

1Nathan Samuel*, 2Joseph Cuthbert, 2Oliver Brown, 2Syed Kazmi, 3John GF Cleland,
1Alan Rigby, 2Andrew Clark. 1Hull York Medical School; 2Department of Academic
Cardiology, Hull York Medical School; 3Robertson Centre for Biostatistics

10.1136/heartjnl-2019-BCS.89

Introduction Thyroid dysfunction is common in patients
with chronic heart failure (CHF), but there is conflicting

Abstract 91 Table 1 Demographics, clinical characteristics and pharmacological treatment of patients with heart failure according to thyroid
status

*Included 12 patients with overt hypothyroidism (TSH>4.7mU/l, fT4<7.8pmol/l), of whom 2 patients were on thyroxine replacement.
†Included 43 patients with overt hyperthyroidism (TSH<0.35, fT4>21.0pmol/l), of whom 5 patients were on thyroxine replacement.
M, missing; TSH, thyroid stimulating hormone; fT4, serum free thyroxine level; N, number of patients; NT-proBNP, N-terminal prohormone of brain natriuretic peptide; BMI, body mass index; AF,
Atrial Fibrillation; SBP, systolic blood pressure; DBP, diastolic blood pressure; NYHA, New York Heart Association classification; LVSD, left ventricular systolic dysfunction; IHD, ischaemic heart dis-
ease; DM, diabetes mellitus; COPD, chronic obstructive pulmonary disease; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker; β-Blocker, beta blocker; MRA, min-
eralocorticoid receptor antagonist; Hb, haemoglobin; N/A, not applicable.
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evidence regarding its prognostic significance. We investi-
gated the relation between thyroid dysfunction and progno-
sis in a large, well characterised cohort of ambulatory
patients with CHF.
Methods Heart failure was defined as signs and symptoms of
the disease and either left ventricular systolic dysfunction
(LVSD) mild or worse (heart failure with reduced ejection
fraction (HeFREF)), or no LVSD and raised amino-terminal
pro-B-type natriuretic peptide (NT-proBNP) levels (>125 ng/L)
(heart failure with normal ejection fraction (HeFNEF)). Euthy-
roid was defined as a TSH level between 0.35–4.70 mIU/l,
hypothyroidism as >4.70 mIU/L, and hyperthyroidism as
<0.35 mIU/L. The primary outcome was all-cause mortality.
Results 2997 patients had HeFREF and 1995 patients had
HeFNEF. 4491 (90.0%) patients were euthyroid, 312 (6.3%)
were hypothyroid, and 189 (3.8%) were hyperthyroid (Table
1). In univariable analysis, both hypothyroid patients (hazard
ratio (HR) 1.25, 95% confidence interval (CI) 1.08 to 1.45)
and hyperthyroid patients (HR 1.21, 95% CI 1.01 to 1.46)
had a greater risk of death compared to euthyroid patients
(Figure 1). There was a U-shaped relation between TSH and

outcome (Figure 2). Increasing TSH was a predictor of mor-
tality in univariable analysis (HR 1.02, 95% CI 1.01 to 1.03),

Abstract 91 Table 2 Univariable and multivariable analysis for all-cause mortality in all patients with heart failure

M, missing; TSH, thyroid stimulating hormone; fT4, serum free thyroxine level; N, number of patients; NT-proBNP, N-terminal prohormone of brain natriuretic peptide; BMI, body mass index; AF,
Atrial Fibrillation; SBP, systolic blood pressure; DBP, diastolic blood pressure; NYHA, New York Heart Association classification; LVSD, left ventricular systolic dysfunction; IHD, ischaemic heart dis-
ease; DM, diabetes mellitus; COPD, chronic obstructive pulmonary disease; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker; β-Blocker, beta blocker; MRA, min-
eralocorticoid receptor antagonist; Hb, haemoglobin; N/A, not applicable.

Abstract 91 Figure 1 Relation between TSH and probability of death
at 5 years
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but the association disappeared in multivariable analysis
(Table 2). The three strongest predictors of adverse outcome
were age, increasing NT-proBNP, and higher NYHA class.
Conclusion Although thyroid dysfunction is associated with
worse survival in patients with CHF, it is not an independent
predictor of mortality.
Conflict of Interest None

92 THE IMPACT OF A NURSE-LED HEART FAILURE SERVICE
ON COMPLEX DEVICE NEED
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Introduction The prevalence of left ventricular systolic dys-
function (LVSD) continues to rise. It is recognised that opti-
mal medical therapy can improve ejection fraction (EF) in a
proportion of patients. A nurse-led Heart Failure Service
(HFS) was established in a district general hospital to
deliver this, and previous analysis has demonstrated its effi-
cacy in optimising HF drugs to recognised therapeutic
doses.

Complex devices (Implantable Cardiac Defibrillators [ICDs]
or Cardiac Re-synchronisation Therapy Devices [CRTs]) are
established treatments for HF patients if on Optimal Medical
Therapy (OMT). The European Society of Cardiology (ESC)
and National Institute for Clinical Excellence (NICE) guide-
lines have expanded their role with a broad cohort of patients
eligible for this therapy.
Aim We sought to determine how many patients, who at base-
line had an indication for device therapy, improved after
OMT to an extent that they no longer had an indication for
device therapy.
Methods A retrospective analysis was undertaken of the HFS
database over a 5 year period recording ECG for QRS dura-
tion & morphology, surveillance of EF, device outcome.

Exclusion criteria: baseline EF >35%; device in-situ or
listed for prior to HFS referral; no identifiable baseline EF or
ECG.

Results 502 patients were analysed and 264 patients met crite-
ria for a new device or upgrade at baseline – 191 male
(72%), 73 female (28%), median age 73 (IQR 64 – 80).

76/97 (78%) of potential CRT candidates (Pacing or Defib-
rillator component) were male. 16/97 (16%) improved to an
EF >35% (median age 68 [IQR 64–72], 14 male [88%], 2
female [12%]). 4/16 (25%) of these patients underwent phar-
macological or electrical cardioversion, which can contribute
to EF improvement.

There were 167 potential ICD candidates (115 male
[69%]). 53/167 (32%) improved to an EF >35% (median age
68 [IQR 56–75], 33 male [61%]). 7/53 (13%) of these
patients had other treatments that can also improve EF (cardi-
oversion, 4; re-vascularisation, 2; valvuloplasty,1).

69/264 (26.1%) patients did not require a device after opti-
mal therapy had been delivered.
Conclusion We have demonstrated that in a significant propor-
tion of HFS patients, the delivery of high quality OMT trans-
lates into an improvement in EF.

Not all patients that strictly ‘meet guideline criteria’ will be
offered a device, nor will all patients take up offer of a
device. However, this improvement in EF is likely to benefit
the patient symptomatically and prognostically, and carry a sig-
nificant cost saving to healthcare institutions. A cost analysis
study will be undertaken to further assess this.
Conflict of Interest Nil

93 IMPROVING AWARENESS AND ADHERENCE TO
MEDICATIONS AMONGST HEART FAILURE PATIENTS IS
THE MOST COST EFFECTIVE WAY OF REDUCING
HEALTHCARE COSTS

Syed Raza. Leighton Hospital, UK

10.1136/heartjnl-2019-BCS.91

Background Heart Failure (HF) is a common medical condi-
tion and an important public health issue. This carries with it
high mortality and frequent hospitalization. There is generally
high re-admission rate and patients of heart failure tend to
have a duration of stay in the hospital. Heart failure manage-
ment is costly and puts a burden on healthcare budget. Lack

Abstract 91 Figure 2 Kaplan-Meier survival curve for all-cause mortality stratified by thyroid status
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