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Dear Colleagues,

Close on the heals of the annual 
HFAI conference, the February 
issue of Revival features Dr 
Harikrishnan’s article based on the 
Trivandrum Heart Failure registry. 
The THFR was the first National HF 
registry contributing vital data in 
understanding the actual burden of 
HF in India. Now that the THFR has 
completed 7 yrs of follow-up, this 
article gives a fresh update on all 
of its findings. The ever increasing 
burden of HF and it’s impact on 
mortality and hospital re-admission 
still underlines the importance of 
achieving optimal guideline directing 
medical therapy for such patients.

Sincerely, 
Dr Talha Meeran 
Sub Editor “The Revival”

  SUB EDITOR

Dr. Talha Meeran 

MBBS, MD, 
FACC, Consultant 
Cardiologist,  
Dept of Advanced 
Cardiac Sciences and 
Cardiac Transplant, 
Sir HN Reliance 
Foundation Hospital, 
Mumbai.

Dear Colleagues,

Greetings from the Society for Heart 
Failure & Transplantation

February issue of “The Revival” 
presents Dr.Harikrishnan’s article on 
Trivandrum Heart Failure Registry 
which deals with epidemiology of 
heart failure patients and their follow 
up at 1-5 years. This gives an insight 
into various aspects of heart failure 
including its higher incidence in 
younger age group in this part of 
the country and the benefits of of 
Guideline based Medical Treatment. 
Heart failure is one of the major 
health hazards we are facing now and 
the registry will be helpful in bringing 
out the various issues involved and to 
rectify them in the long term.

 - Prof. (Dr) V. Nandakumar 
                                        President

  PRESIDENTIAL MESSAGE

Prof. (Dr) V. 
Nandakumar
Director & Chief, 
Division of Cardio 
Vascular/Thoracic 
Surgery & Cardiac 
Transplantation, 
Metromed 
International Cardiac 
Centre, Calicut, Kerala.

Greetings dear colleagues,  

This issue is a milestone for “The 
Revival”. It marks the 1st anniversary 
of our Newsletter. I thank the 
President of the Heart Failure 
Association of India, Professor  
S Harikrishnan for being the guest 
author for this issue. Professor 
S Harikrishnan established the 
Trivandrum Heart Failure cohort in 
2013. This is the first heart failure 
cohort in India. He also leads the 
National Heart Failure registry and 
the PROKERALA registry. We are 
privileged to have him on board 
and for contributing his update on 
the THFR. His findings show that 
Indian heart failure patients are a 
decade younger than the Western 
counterparts, the patients reported 
a longer stay at index admission 
and a higher in hospital mortality 
compared to published data from the 
western registries. Only 25% of the 

patients had Guideline Directed Medical Therapy (ARNI, SGLTi, 
Beta Blockers and MRAs) in their discharge prescriptions 
which contributed to the re admissions and higher mortality. 
Dr Harikrishnan strongly advocates that physicians and 
healthcare administrators should initiate quality improvement 
measures aimed at focused heart failure care and this can 
improve the outcomes of patients with heart failure in the 
developing world. 

This article encapsulates the Real-World Evidence based 
scenario of heart failure in India. I wish the readers of “The 
Revival” a Happy Reading.

- Dr Manoj Durairaj 
   Editor “The Revival”

  EDITOR’S NOTE

Dr. Manoj Durairaj
Heart Transplant 
Surgeon, MS, MCh. 
(AIIMS, New Delhi), 
FACC. 

Director, Marian 
Cardiac Centre and 
Research Foundation. 

Program Director, 
Department of 
Heart and Lung 
Transplantation, 
Sahyadri Hospitals, 
Pune.

Please call or write to us:  

Call: 9822322072, 9167048815, manojdurairaj@hotmail.com, 
talha.meeran@gmail.com

Link for membership, http://www.sfhft.org/application.html

Special thanks to Dr S Harikrishnan for authoring this month’s 
article.

Designed by Maithili Kulkarni
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TRIVANDRUM HEART FAILURE REGISTRY

Cardiovascular diseases (CVD) has overtaken communicable 
diseases as the leading cause of mortality in low-income and 
middle-income country (LMIC) countries like India towards 
the fag end of the last millennium itself. 

     Heart failure (HF), which is the culminating stage of most 
of the advanced heart diseases is emerging as a major public 
health problem in LMIC. 

HF is a disease with high mortality and also morbidity. With 
one-year mortality of 30% and 5-year reported mortality of 
50%, the outcomes are worse than the estimates for common 
cancers of breast and the colon. 

HF is a condition which requires resource intensive therapy in 
the acute phase and also will need lifelong therapy in most of 
the affected people. (1). So it can further compromise the 
health systems in LMIC which are already stressed. 

In this background, we will discuss the epidemiological data 
of HF from India. The real data on incidence and prevalence 
of HF from India are scarce(2). There are also a few estimates 
and projections of  burden of heart failure based on risk 
factor data (3)(4)(5).    There is only a small community study 
on the prevalence(5) of HF from India. The rest of the data are 
from a few registries(6)(2)(7)(8).  

HF Burden is on the rise?
We will try to answer this question first. We know the 
prevalence of HF increases with age.  As the population in 
India is ageing, naturally the HF burden is likely to rise. (3).  
The most important reason for rising prevalence of HF is the 

increasing prevalence of atherosclerotic vascular diseases and 
their risk factors (9). The third factor is the persisting burden 
of conditions like rheumatic heart disease (RHD), chronic 
obstructive pulmonary disease (COPD) and untreated 
congenital heart disease (CHD) which add to the HF burden. 
Based on all these facts which can influence the burden of HF 
relevant in Indian context, we can predict that the burden 
likely to increase in India in the next few decades.

The Trivandrum HF registry
The Trivandrum HF registry (THFR) is a prospective heart 
failure registry set-up in 2013 supported by Indian Council of 
Medical Research (ICMR), in Trivandrum district, the southern-
most part of Kerala.  The study had two arms – urban arm, the 
Trivandrum city area and in a Rural arm - sub-urban rural area 
called Athiyannoor, about 25 kilometres from the city. The 
population in this area was nearly 10 lakhs , contributed by 
Trivandrum city urban area of 9,57,000 (area 215 Sq Km) and 
1,66,549 in the rural area of 60 sq. km(2). 

All the 12 hospitals in the urban area and the 5 of 5 eligible 
hospitals in the rural area who were catering to patients with 
heart failure joined the registry and recruited patients for a 
period of one year (2013).   All the participating hospitals 
enrolled consecutive patients who were admitted with  HF 
satisfying the ESC 2012 criteria(10). 

Optimal treatment was defined by various guidelines as a 
combination of beta blockers(BB), angiotensin converting 
enzyme inhibitors (ACEI) or angiotensin receptor blockers 
(ARB), and aldosterone receptor blockers in HF patients with 

Dr S Harikrishnan is currently Professor at the Sree Chitra Tirunal Institute for Medical Sciences and 
Technology (SCTIMST), Trivandrum, Kerala. After Graduation from Medical College, Trivandrum, he 
completed post-doctoral DM training in cardiology from SCTIMST in 1998. Subsequently he got 
Commonwealth Fellowship in Interventional Cardiology and had training  in Leeds University, UK.  
He also had training in public health at Emory University, USA through the PH -LEADER program.

Dr Harikrishnan is primarily an interventional cardiologist but his main research interest  is in heart 
failure. After establishing the first heart failure cohort in India, – the Trivandrum HF cohort which has 
completed 7 years of follow-up, he is now leading  the National HF registry which is the largest in 
the country and has enrolled 10800 patients. He has also lead the largest pulmonary hypertension 
registry - the PROKERALA registry.  

In 2019, Dr Harikrishnan was  awarded one of the ten National Centers of Excellence in Clinical 
Research (CARE),  established nationwide by Indian Council of Medical Research (ICMR) which 
includes the first HF Biobank in India. He has got more than 100 publications in International peer 
reviewed Journals with high impact with more than 25000 citations and an h-index of 37.  

He has edited three books, which includes a unique monograph on Balloon Mitral Valvotomy, and 
another titled – WA RACE AGAINST TIME – describing the epidemic of cardiovascular diseases in 
developing economies and Manual of Heart Failure Management. He is also the founder editor of 
the International peer-reviewed journal - Pulmonary Circulation. 

He is the fellow of the National Academy of Medical Sciences, American College of Cardiology, International Academy of 
Cardiovascular Sciences and Royal college of Physicians, London.

Dr S Harikrishnan  
MD, DM, FACC, FRCP,  
FIACS, FAMS
Professor of Cardiology
SCTIMST, Trivandrum.
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reduced ejection fraction (HFrEF).  

The THFR registry was subsequently converted to a cohort 
with the support of ICMR and now being followed-up at 
regular intervals. Seven years of follow-up is completed and 
we have published the five years follow-up data in 2021.  

What did we find in THFR? 
THFR recruited 1205 patients in the one-year period.  Females 
formed only 30% of the cohort, while the sex ratio is almost 
equal in the western data.  Mean age of the patients in THFR 
was 61.2 +/- 13.7 years. Indian patients with HF in the 
Trivandrum HF registry were younger by 10 years compared 
to the data from US and Europe.  (Figure 1). The proportion 
of patients above 85 years was 4% in THFR  while it was 25% 
in ADHERE registry from US. We can see from the data that in 
India, HF affects a much younger, predominantly male 
population. 

The most common aetiology of HF in THFR was ischaemic 
heart disease (IHD) (71%), followed by dilated 
cardiomyopathy (DCM) contributing to 17%. (Table 2). This 
was the same among men and women. ADHERE registry data 
also shows predominance of IHD, but the proportion was 
slightly less (63% vs 71%). 

 While rheumatic heart disease (RHD) contributed 8% of the 
HF burden in THFR, it was not contributing significantly to the 
burden in the US population. Women reported a higher 
prevalence of RHD (11.6%) Vs men (6.2%).  This shows that 
even now in India diseases of the ester era like RHD are 
contributing to the burden of HF. 

The patients were classified into different groups based on 

ejection fraction (EF). (11) Heart failure with preserved 
ejection fraction (HFpEF: defined as EF>50%) constituted 236 
(19.6) % of the population. Heart Failure with mid-range 
Ejection Fraction (HFmrEF: defined as EF 40%-49%) 
constituted 217 (18%) of the population and heart failure with 
reduced ejection fraction (HFrEF: defined as EF<40%) was the 
highest proportion, which constituted 752 patients (62.4%).

The median hospital stay was 6 days and the in-hospital 
mortality was 8.5%. The 90-day mortality was 18%.  
Compared to the western registries, ADHERE (12) and 
OPTIMISE-HF (13), THFR showed that hospital stay was 
longer, and in-hospital and 90-day mortality rates, both were 
higher.  Despite the youngish population, the HF mortality 
was higher in THFR as compared to data from the west. The 
possible reasons could be the relatively higher prevalence of 
comorbidities and comparatively lower ejection fraction in 
this THFR cohort. 

‘Guideline-based’ medical treatment was defined as the 
combination of beta-blockers, angiotensin-converting 
enzyme inhibitors or angiotensin receptor blockers, and 
aldosterone receptor blockers in patients with HFrEF. Only a 
fourth (25%) of the patients with LV systolic dysfunction 
received optimal treatment at discharge. There were no 
gender differences in prescription of guideline-directed 
medical treatment status at discharge (25.3% in men 
compared with 22.9% in women).

Patients who did not receive guideline-based therapy 
experienced higher mortality than those who received 
guideline-based therapy(p < 0.001)(2). Only one-fourth of the 
total study population received guideline-based medical 
treatment, which indicates gross underutilisation of evidence 
based therapies.  

Figure 1: Age distribution – Comparison of Trivandrum Heart Failure Registry (Right) with the ADHERE registry of US (left). 
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Table 1: Baseline characteristics of patients in THFRy.

Variables Total (N=1205)

Age  mean (SD) 61.23 (13.68)

Women, n (%) 371 (30.79)

Etiology, n (%)

                                               Coronary heart disease 866 (71.87)

                                               Dilated cardiomyopathy 156 (12.95)

                                               Hypertrophic cardiomyopathy 27 (2.24)

                                               Rheumatic heart disease 95 (7.88)

                                               Diastolic heart failure 11 (0.91)

                                               Miscellaneous 50 (4.15)

Tobacco use, n (%)

                                                                           Current use 188 (15.60)

                                                                           Past use 301 (24.98)

Alcohol use, n (%)

                                                                          Current use 234 19.42)

                                                                          Past use 21 (1.74)

History of hypertension, n (%) 696 (57.76)

History of diabetes, n (%) 662 (54.94)

Atrial arrythmia, n (%) 177 (14.69)

History of stroke, n (%) 75 (6.22)

History of COPD, n (%) 186 (15.44)

History of CKD, n (%) 216 (17.93)

Heart rate>100 beats/minute at admission, n (%) 720 (60.05)

NYHA Class 4 at presentation, n (%) 382 (32.87)

LV ejection fraction<35, n (%) 544 (45.15)

COPD: chronic obstructive pulmonary disease; CKD: chronic kidney disease; NHYA: New York 
Heart Association; LV: left ventricular
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One year,  three-year and five year outcomes
The cumulative all-cause mortality at 1-year was 30.8% (n = 
371). The reported all-cause mortality at 1-year of 30.8% is 
similar to the mortality reported from US and the European 
data. (14), (15).  The cumulative 3 year mortality was 44.8%. 
and 5 year mortality was 58.8%(16) (Table 3). Predictors of 
higher mortality were lack of GDT, age, serum creatinine, and 
NYHA functional class IV. 

Table 2: Cumulative all-cause mortality in the Trivandrum 
Heart Failure Registry cohort

Variable
Number  
(percentage)
Total N=1205

In-hospital mortality 102 (8.5)

Cumulative 30-day mortality 151 (12.5)

Cumulative 90-day mortality 218 (18.1)

Cumulative 1-year mortality 371 (30.8)

Cumulative 2-year mortality 492 (40.8)

Cumulative 3-year mortality 540 (44.8)

Cumulative 5-year mortality 58.8 %

Readmissions and outcomes
The 1-year hospital readmission was 30.2% (n = 333) among 
the 1,103 participants discharged from the index 
hospitalization with no gender difference.  Those patients 
who had readmissions had higher mortality at one-year. The 
impact of readmissions on outcomes was evident at the 
three-year follow-up also with higher mortality rates among 
those readmitted. Figure 2 (8). 

Figure 2: Long-term readmission and mortality rates in the 
Trivandrum Heart Failure Registry

   Key points from the 5-year follow-up of the Trivandrum Heart Failure Registry 

1.	 Higher mortality than the western population for HF patients with both reduced and preserved left ventricular ejection 
fraction

2.	 Continuing survival benefit for patients who were initiated on guideline-directed therapy

3.	 Re-hospitalisations are associated with higher long-term mortality.

In summary, the data from THFR shows that patients hospitalized with HF in India were younger by a decade, more 
likely to be men and had a higher prevalence of ischemic heart disease.  The patients reported longer hospital stay at 
index admission, and higher in-hospital mortality compared with published data from western registries. Prescription 
of guideline based therapy was  sub-optimal(25%) but found to improve outcomes.  Lack of GDT predisposed to 
readmissions and re-admission was a  predictor of mortality. 

  In view of the suboptimal rates of prescription of guideline-directed therapy, physicians and healthcare 
administrators should initiate quality improvement measures aimed at focused care which can improve the outcomes 
of patients with HF in the developing world.
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