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Abstract 

Background: Right ventricular failure is a 

serious clinical condition commonly 

associated with pulmonary hypertension, 

chronic lung disease, and other 

cardiopulmonary disorders.  

Objective: To evaluate habitual toddy 

intake as a potential risk factor for right 

ventricular failure and to assess its 

association with demographic, clinical, 

laboratory, pulmonary, and 

echocardiographic characteristics.  

Methodology: This was a cross-sectional 

analytical study conducted at Arundhati 

Institute of Medical Sciences, Hyderabad, 

Telngana, India from Nov 2023 to June 

2024. A total of 40 patients with 

echocardiographic evidence of right atrial 

and right ventricular dilatation and clinical 

features suggestive of right ventricular 

failure were included.  

Results: The mean age of the patients was 

57.40 ± 13.48 years, and males constituted 

52.5% of the study population. The most 

common presenting features were exercise 

limitation in 34 (85.0%) patients, bilateral 

pedal edema in 28 (70.0%), fatigue in 18 

(45.0%), and abdominal distension in 13 

(32.5%). Habitual toddy intake was 

present in 17 (42.5%) patients, making it 

the most frequent risk factor, followed by 

COPD in 14 (35.9%), smoking in 12 

(30.0%), and alcohol intake in 9 (23.7%). 

Mean oxygen saturation was 83.38 ± 

13.32%, mean PaO₂ was 73.28 ± 12.96 

mmHg, and mean RVSP was 70.68 ± 

23.31 mmHg, while mean LVEF remained 

preserved at 60.98 ± 1.21%.  

Conclusion: Habitual toddy intake was 

frequent among patients with right 

ventricular failure and may be an 

important, underrecognized potential risk 

factor.  

Keywords: Toddy intake, right ventricular 

failure, pulmonary hypertension, COPD, 

alcohol exposure, tricuspid regurgitation. 
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INTRODUCTION 

The relationship between alcohol 

consumption and cardiovascular diseases 

(CVD), the number one cause of death in 

the world [1], has been controversial. The 

epidemiologic association of light to 

moderate alcohol use and reduced CVD 

risk has been consistently demonstrated in 

observational studies, with other 

associations being either J- or U-shaped 

[2]. The beneficial effects of alcohol 

observed on the heart, however, have been 

attributed to residual confounding due to 

positive lifestyle, socioeconomic and 

behavioral factors that are likely to be 

associated with light drinking [3]. Right 

ventricular failure is a clinically important 

condition which occurs when the right 

ventricle fails to generate sufficient 

forward flow through the pulmonary 

circulation leading to systemic venous 

congestion, decreased exercise tolerance, 

peripheral edema, abdominal distention, 

and progressive functional impairment. 

Right ventricular failure in most patients is 

not an isolated myocardial disease, but a 

result of chronic pressure overload either 

from pulmonary hypertension or chronic 

lung disease, pulmonary vascular disease 

or advanced hepatic and cardiopulmonary 

disease. The right ventricle suffers from 

increased afterload stress as a result of 

sustained increments in pulmonary 

vascular resistance and is thinned and less 

tolerant of increases in afterload stress than 

is the left ventricle; thus, sustained 

increases in pulmonary vascular resistance 

can cause right ventricular dilatation, 

tricuspid regurgitation and eventual 

decompensation. Therefore, right 

ventricular failure is an important factor in 

the morbidity and outcome of patients with 

cardiopulmonary disease [4].  

It is well established that alcohol 

consumption is an important risk factor for 

cardiovascular damage. Although alcohol-

related dilated cardiomyopathy, 

myocardial dysfunction and systemic 

hypertension have traditionally been linked 

to chronic alcohol exposure, there is no 

restriction on the left ventricle [5]. 

Experimental and clinical findings have 

also shown that chronic alcohol use can 

have a direct effect on the pulmonary 

vasculature and right heart through the 

development of myocardial toxicity, or 

indirect effects through liver disease, 

portal hypertension, nutritional deficiency 

and concurrent smoking-related lung 

injury. In particular, portal hypertension 

can be a risk factor for the development of 

portopulmonary hypertension which is an 

elevated right ventricular afterload and 

may progress to right heart failure [6]. In 

patients with advanced liver disease, POH 

has shown to be an important complication 

and poor prognostic factor. One of these 

exposures is the use of alcohol. 

Myocardial toxicity and development of 

alcohol related cardiomyopathy (ARC), a 

non-ischemic dilated cardiomyopathy, 

associated with prolonged heavy drinking, 

has long been linked to chronic alcoholism 

[7]. Current literature also records that 

alcohol-related cardiomyopathy rarely 

occurs in isolation and often patients also 

suffer from other conditions such as the 

presence of atrial arrhythmias, cigarette 

smoking, metabolic or hepatic 

comorbidities, and hypertension. That's 

important because the cardiovascular 

system can be injured by various and 

overlapping pathways, and alcohol's 

mechanism of action is not necessarily a 

straightforward one. These factors, such as 

chronic lung disease, inadequate nutrition, 
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liver dysfunction and systemic 

inflammation can compound the effect of 

alcohol on the pulmonary vascular stress 

and right ventricular load in real world 

patients [8].  

This association between alcohol and right 

ventricular failure may then have a direct 

and indirect link [9]. Ethanol exposure can 

directly cause myocardial remodeling and 

decreased ventricular reserve. Alcohol-

related liver injury can also cause portal 

hypertension, which can cause 

portopulmonary hypertension, a known 

type of pulmonary arterial hypertension, 

which can lead to right heart failure [10]. 

New reviews define portopulmonary 

hypertension as a significant pulmonary 

vascular event of portal hypertension with 

clinical implications for exercise capacity, 

transplant candidacy and mortality. That 

is, a chronic alcoholic patient may not 

have to develop classic left-sided alcoholic 

cardiomyopathy before developing right 

ventricular failure; the liver–lung–heart 

axis may be sufficient to cause the right-

sided failure in an alcoholic [11]. It is a 

traditional fermented beverage known 

locally as “toddy”, or palm wine, or palm 

toddy, that is traditionally consumed in 

several tropical and South Asian 

communities [12]. It is made from palm 

sap and is naturally fermented quickly, 

which makes it an alcoholic beverage of 

varying alcohol content depending on the 

time, fermentation conditions and storage. 

Toddys are said to be a mildly to 

moderately alcoholic beverage with a 

typical alcohol content of about 3% to 6%, 

but may vary significantly depending on 

the local context. The consumption of 

toddy has been noted as being culturally 

acceptable and produced in an informal 

way, hence, it is possible that although 

persons are exposed to ethanol and other 

fermentation related compounds for a 

prolonged period of time, it may be 

unreported as part of routine history 

taking. 

Objective 

To evaluate habitual toddy intake as a 

potential risk factor for right ventricular 

failure and to assess its association with 

demographic, clinical, laboratory, 

pulmonary, and echocardiographic 

characteristics. 

METHODOLOGY 

 

This was a cross-sectional analytical study 

conducted at Arundhati Institute of 

Medical Sciences, Hyderabad, Telngana, 

India from Nov 2023 to June 2024. A total 

of 40 patients with echocardiographic 

evidence of right atrial and right 

ventricular dilatation and clinical features 

suggestive of right ventricular failure were 

included.  

 

Inclusion Criteria 

 

Patients aged 18 years and above, of either 

gender, presenting with clinical features of 

right ventricular failure such as dyspnea, 

pedal edema, abdominal distension, or 

exercise limitation were included in the 

study. Patients were required to have 

echocardiographic evidence of right atrial 

and right ventricular dilatation, with or 

without elevated right ventricular systolic 

pressure, and only those willing to 

participate and provide informed consent 

were enrolled. 

 

Exclusion Criteria 

 

Patients with known congenital heart 

disease, established left ventricular systolic 
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failure as the primary cause of symptoms, 

or significant rheumatic or structural 

valvular heart disease causing secondary 

right heart involvement were excluded 

from the study. Patients with incomplete 

clinical, echocardiographic, or exposure 

data, as well as those unwilling to 

participate, were also excluded. 

 

Data Collection Procedure 

 

After approval from the institutional 

ethical review board, eligible patients 

presenting to the study setting were 

recruited through non-probability 

consecutive sampling. Written informed 

consent was obtained from all participants 

before enrollment. A structured proforma 

was used to collect information regarding 

demographic characteristics, presenting 

complaints, smoking status, habitual toddy 

intake, alcohol use, and relevant comorbid 

conditions including previous history of 

COVID-19, tuberculosis, chronic 

obstructive pulmonary disease, chronic 

kidney disease, cirrhosis with portal 

hypertension, obstructive sleep apnea, 

connective tissue disease, and previous 

deep vein thrombosis. Habitual toddy 

intake was assessed on history and was 

defined as regular consumption of toddy 

over a prolonged period as reported by the 

patient. Clinical examination findings 

including blood pressure, pulse rate, 

oxygen saturation, and signs of right 

ventricular failure were documented. 

Investigations including arterial blood gas 

analysis, pulmonary function tests, HRCT 

chest findings, and echocardiographic 

parameters such as left atrial diameter, 

right atrial area, right ventricular systolic 

pressure, left ventricular ejection fraction, 

tricuspid regurgitation severity, pericardial 

effusion, and associated valvular lesions 

were recorded for analysis. 

 

Statistical Analysis 

 

Data were entered and analyzed using 

SPSS version 26. Quantitative variables 

such as age, blood pressure, pulse rate, 

oxygen saturation, arterial blood gas 

values, pulmonary function test results, 

and echocardiographic measurements were 

presented as mean ± standard deviation or 

median with interquartile range where 

appropriate. Qualitative variables such as 

gender, habitual toddy intake, smoking, 

comorbidities, HRCT findings, right 

ventricular systolic pressure categories, 

and tricuspid regurgitation severity were 

expressed as frequency and percentage. A 

p-value of ≤0.05 was considered 

statistically significant. 

 

RESULTS 

The mean age was 57.40 ± 13.48 years, 

and most patients were aged 40–59 years 

or ≥60 years, with 17 (42.5%) in each 

group. Males were slightly more frequent 

than females, 21 (52.5%) versus 19 

(47.5%). Most patients had NYHA grade 2 

dyspnea, seen in 21 (52.5%), followed by 

grade 3 in 15 (37.5%). Exercise limitation 

was the commonest symptom, present in 

34 (85.0%) patients, followed by bilateral 

pedal edema in 28 (70.0%), fatigue in 18 

(45.0%), and abdominal distension in 13 

(32.5%). 

Table 1. Baseline demographic characteristics and presenting symptoms of the study 

population (N = 40) 

Variable n (%) / Mean ± SD 
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Age (years) 57.40 ± 13.48 

<40 years 6 (15.0) 

40–59 years 17 (42.5) 

≥60 years 17 (42.5) 

Sex 
 

Male 21 (52.5) 

Female 19 (47.5) 

Shortness of breath (NYHA grade) 
 

Grade 1 3 (7.5) 

Grade 2 21 (52.5) 

Grade 3 15 (37.5) 

Grade 4 1 (2.5) 

Fatigue 18 (45.0) 

Abdominal distension 13 (32.5) 

Bilateral pedal edema 28 (70.0) 

Exercise limitation 34 (85.0) 

Cardiac angina 0 (0.0) 

Syncope 0 (0.0) 

Family history of similar illness 1 (2.5) 

 

Habitual toddy intake was the most common risk factor, reported in 17 (42.5%) patients, 

followed by COPD in 14 (35.9%) and smoking in 12 (30.0%). Alcohol intake was present in 

9 (23.7%), previous COVID-19 in 5 (12.8%), and cirrhosis with portal hypertension in 5 

(12.5%) patients.  

Table 2. Past history, risk factors, and comorbid conditions 

Variable n (%) 

Previous history of COVID-19 5 (12.8) 

Previous history of tuberculosis 2 (5.0) 

Smoker 12 (30.0) 

Habitual toddy intake 17 (42.5) 

Alcohol intake 9 (23.7) 

COPD 14 (35.9) 

Chula worker 1 (2.5) 

Connective tissue disease 1 (2.5) 

Prior diagnosed DVT 1 (2.5) 

Hemoptysis 0 (0.0) 

HIV 0 (0.0) 

Obstructive sleep apnea 1 (2.5) 

CKD 3 (7.9) 

Cirrhosis with portal hypertension 5 (12.5) 

 



2570| International Journal of Pharmacy Research & Technology | Jan -June 2026| Vol 16| Issue 1 

Dr. Yasmeen Chand Patel et al / HABITUAL TODDY INTAKE AS A POTENTIAL RISK FACTOR 

FOR RIGHT VENTRICULAR FAILURE  

  

 

 
The mean systolic and diastolic blood pressures were 132.44 ± 16.58 mmHg and 74.72 ± 

12.01 mmHg, while pulse rate was 90.52 ± 16.15 beats/min. Mean oxygen saturation was low 

at 83.38 ± 13.32%, with ABG values showing pH 7.31 ± 0.12, PaO2 73.28 ± 12.96 mmHg, 

and PaCO2 46.00 ± 11.07 mmHg. Pulmonary function showed mean FEV1 of 65.38 ± 22.30, 

FVC of 79.95 ± 16.38, and FEV1/FVC of 77.28 ± 19.23. Echocardiography showed raised 

RVSP at 70.68 ± 23.31 mmHg with preserved LVEF of 60.98 ± 1.21%. 

 

Table 3. Clinical, arterial blood gas, pulmonary function, and echocardiographic 

continuous parameters 

Variable n Mean ± SD Range 

Age (years) 40 57.40 ± 13.48 28–85 

Systolic blood pressure (mmHg) 39 132.44 ± 16.58 110–184 

Diastolic blood pressure (mmHg) 39 74.72 ± 12.01 52–117 

Pulse rate (beats/min) 40 90.52 ± 16.15 67–170 

SpO2 (%) 40 83.38 ± 13.32 52–99 

ABG pH 40 7.31 ± 0.12 7.1–7.5 

ABG PaO2(mmHg) 40 73.28 ± 12.96 50–99 

ABG PaCO2 (mmHg) 40 46.00 ± 11.07 23–70 

PFT FEV2 40 65.38 ± 22.30 23–105 

PFT FVC 40 79.95 ± 16.38 45–110 

PFT FEV2/FVC 40 77.28 ± 19.23 34–111 

LA diameter (cm) 40 3.22 ± 0.33 2.7–4.6 
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RA area (cm) 24 4.45 ± 0.42 3.5–5.1 

RVSP (mmHg) 40 70.68 ± 23.31 40–126 

LVEF (%) 40 60.98 ± 1.21 60–65 

 

On HRCT, normal findings were seen in 10 (25.0%) patients, while emphysematous changes 

were present in 9 (22.5%) and cardiomegaly with pulmonary artery dilatation in 8 (20.0%). 

Most patients had elevated RVSP, with 15 (37.5%) each in the 41–60 mmHg and 61–80 

mmHg categories, while 8 (20.0%) had RVSP >80 mmHg. Tricuspid regurgitation was mild 

in 15 (37.5%), moderate in 11 (27.5%), and severe in 13 (32.5%).  

 

Table 4. HRCT and echocardiographic categorical findings 

Variable n (%) 

HRCT findings 
 

Normal study 10 (25.0) 

Emphysematous changes 9 (22.5) 

Emphysematous with fibrotic/interstitial changes 2 (5.0) 

Cardiomegaly with emphysematous changes 4 (10.0) 

Cardiomegaly / pulmonary artery dilatation 8 (20.0) 

Cardiomegaly with fibrotic changes 1 (2.5) 

Fibrotic/interstitial changes 2 (5.0) 

Pleural effusion 2 (5.0) 

Bronchiectatic changes 1 (2.5) 

Other findings 1 (2.5) 

RVSP category 
 

≤40 mmHg 2 (5.0) 

41–60 mmHg 15 (37.5) 

61–80 mmHg 15 (37.5) 

>80 mmHg 8 (20.0) 

Tricuspid regurgitation severity 
 

Trivial TR 1 (2.5) 

Mild TR 15 (37.5) 

Moderate TR 11 (27.5) 

Severe TR 13 (32.5) 

Pericardial effusion 5 (12.5) 

Associated valvular lesions 
 

None 33 (82.5) 

Trivial MR 4 (10.0) 

Mild MR 3 (7.5) 
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Smoking was significantly more common in males, seen in 12 (57.1%) men and no females 

(p<0.001), while alcohol intake was also limited to males, affecting 9 (47.4%) men 

(p=0.001). COPD was more frequent in males than females, 12 (57.1%) versus 2 (11.1%) 

(p=0.008), and cirrhosis with portal hypertension was also higher in males, 5 (23.8%) versus 

none in females (p=0.049). Overall, males showed a greater burden of risk factors, while 

symptoms and cardiac findings were largely similar between sexes. 

 

Table 5. Sex-wise comparison of categorical variables 

Variable Female n (%) Male n (%) p-value 

Age group 
  

0.172 

<40 years 2 (10.5) 4 (19.0) 
 

40–59 years 6 (31.6) 11 (52.4) 
 

≥60 years 11 (57.9) 6 (28.6) 
 

NYHA grade 
  

0.387 

Grade 1 1 (5.3) 2 (9.5) 
 

Grade 2 8 (42.1) 13 (61.9) 
 

Grade 3 9 (47.4) 6 (28.6) 
 

Grade 4 1 (5.3) 0 (0.0) 
 

Fatigue 9 (47.4) 9 (42.9) 1.000 

Abdominal distension 4 (21.1) 9 (42.9) 0.258 

Bilateral pedal edema 12 (63.2) 16 (76.2) 0.580 

Exercise limitation 15 (78.9) 19 (90.5) 0.398 

Family history of similar 1 (5.3) 0 (0.0) 0.475 
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illness 

Previous history of 

COVID-19 

1 (5.6) 4 (19.0) 0.342 

Previous history of 

tuberculosis 

2 (10.5) 0 (0.0) 0.219 

Smoker 0 (0.0) 12 (57.1) <0.001 

Habitual toddy intake 8 (42.1) 9 (42.9) 0.785 

Alcohol intake 0 (0.0) 9 (47.4) 0.001 

COPD 2 (11.1) 12 (57.1) 0.008 

CKD 1 (5.9) 2 (9.5) 1.000 

Cirrhosis with portal 

hypertension 

0 (0.0) 5 (23.8) 0.049 

Pericardial effusion 2 (10.5) 3 (14.3) 1.000 

RVSP category 
  

0.197 

≤40 mmHg 0 (0.0) 2 (9.5) 
 

41–60 mmHg 8 (42.1) 7 (33.3) 
 

61–80 mmHg 9 (47.4) 6 (28.6) 
 

>80 mmHg 2 (10.5) 6 (28.6) 
 

Tricuspid regurgitation 

severity 

  
0.768 

Trivial TR 1 (5.3) 0 (0.0) 
 

Mild TR 8 (42.1) 7 (33.3) 
 

Moderate TR 5 (26.3) 6 (28.6) 
 

Severe TR 5 (26.3) 8 (38.1) 
 

Associated valvular 

lesions 

  
0.103 

None 17 (89.5) 16 (76.2) 
 

Trivial MR 2 (10.5) 2 (9.5) 
 

Mild MR 0 (0.0) 3 (14.3) 
 

 

DISCUSSION 

The present study explored the possible 

risk factors in the presence of right 

ventricular failure and found that toddy 

exposure was most common, cited by 

17(42.5%) of the patients studied. Other 

significant associated factors in the study 

were COPD (14, 35.9%), smoking (12, 

30.0%), alcohol consumption (9, 23.7%) 

and cirrhosis with portal hypertension (5, 

12.5%) patients. The results indicate the 

importance of chronic lung and liver 

disease, as well as direct effects of habitual 

toddy consumption on the right ventricle, 

resulting in failure of the heart's right 

ventricle. The previous studies have also 

demonstrated that alcohol-related cardiac 

injury frequently occurs in association 

with smoking, pulmonary disease and 

hepatic dysfunction, which can all 

contribute to exacerbate the right 

ventricular load [13][14].  The common 

features of most patients were NYHA 

dyspnea grades 2 or 3 (47.5%), exercise 

limitation (34), bilateral pedal edema (28), 

fatigue (18), and abdominal distention (13) 
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patients. This is typical of the usual 

clinical history of chronic right ventricular 

failure. Dyspnea, peripheral edema, fatigue 

and decreased functional capacity have 

also been previously found to be the most 

common presenting features of right-sided 

heart dysfunction [15].  Cardiopulmonary 

compromise was evident by clinical and 

laboratory findings. Mean oxygen 

saturation was low at 83.38 ± 13.32%, 

PaO2 was 73.28 ± 12.96 mmHg, PaCO2 

was 46.00 ± 11.07 mmHg, and FEV1 was 

reduced to 65.38 ± 22.30. The RVSP was 

also excessively elevated at 70.68 ± 23.31 

mmHg, with LVEF preserved at 60.98 ± 

1.21%, confirming predominant right-

sided dysfunction, on echocardiogram. 

Chronic hypoxemia, pulmonary 

dysfunction and increased pulmonary 

pressures have also been shown to play a 

major role in the pathogenesis of right 

ventricular failure in previous studies 

[16][17].  

The radiologic results confirmed that there 

was a significant role of underlying lung 

disease since in many patients emphysema 

changes, cardiomegaly including 

pulmonary artery dilatation and fibrotic or 

interstitial changes were observed while 

25.0% patients showed a normal HRCT. 

Tricuspid regurgitation was mild (37.5%), 

moderate (27.5%) and severe (32.5%), 

indicating progressive right heart strain. 

Past studies have also demonstrated the 

frequent association of chronic lung 

disease, pulmonary hypertension and 

secondary tricuspid regurgitation (TR) in 

patients with RV failure [18].  The 

smoking, alcohol, COPD and cirrhosis 

with portal hypertension were significantly 

more prevalent in males, whereas the 

severity of the symptoms and 

echocardiographic parameters were not 

markedly different between sexes. This 

indicated that although there were no 

differences in the final clinical 

manifestation of right ventricular failure, 

men in this group were more burdened 

with risk factors related to exposures. A 

greater association of substance-related 

and pulmonary risk factors is also seen in 

males in previous studies [19] [20].  In 

summary, the results indicate that regular 

consumption of toddy could be a clinically 

significant yet unrecognised exposure in 

right ventricular failure. Although 

causality cannot be inferred from this 

cross-sectional study, the high prevalence 

of toddy consumption in conjunction with 

presence of associated hypoxemia, COPD, 

portal hypertension, raised RVSP and 

significant tricuspid regurgitation is a 

biologically plausible association. 

Previous studies also corroborate that the 

cardiovascular damage due to alcohol 

consumption can be multi-faceted, with 

hepatic, pulmonary, and myocardial 

pathways. 

CONCLUSION 

It is concluded that habitual toddy intake 

may be an important and underrecognized 

potential risk factor in patients with right 

ventricular failure. A considerable 

proportion of patients in this study had 

regular toddy exposure, along with 

coexisting COPD, smoking, hypoxemia, 

elevated right ventricular systolic pressure, 

and varying degrees of tricuspid 

regurgitation. These findings suggest that 

toddy intake may contribute to right 

ventricular failure either directly through 

chronic alcohol-related cardiovascular 

effects or indirectly through associated 

pulmonary and hepatic disease. 
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