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Abstract

Background: The exposure to
several risk  factors and
concomitant presence of non-
communicable diseases (NCDs)
are the leading cause of death
globally, accounting for more
fatalities than all other causes
combined, such as road traffic
accidents. Not only the highly
developed nations, even
countries with low and moderate
incomes are affected. Hospital
admission statistics are largely
lacking in developing nations
regarding common  major

primary organ involvements. This study will assist us in evaluating the
major organ systems primarily involved and the prevalent disease
patterns found in ICU, which contribute to mortality. Methods: Our
study covered the patients who were admitted to the ICU in BMCH
between January 1, 2023, and December 31, 2024. The primary
diagnosis and comorbidities of each patient were noted and analysed.
Results: The major causes of mortality for the 149 cases in our centre
were as follows: 26.17 percent had primarily cardiac problems, 15.44
percent had respiratory problems, 12.75 percent had encephalopathy
and stroke, 12.75 percent had Multiple Organ Dysfunction Syndrome
(MODS), 12.08% had renal problems, 12.08% had cancer, 2.68 percent
had liver complications, and 1.34% had only diabetes mellitus, trauma,
poisoning, and tuberculosis cases. Conclusion: According to our study,
the heart was the major primary contributor to death in our intensive
care unit, followed by the lung, brain, and kidney. In the upcoming
years, there will be a significant global increase in the prevalence of
cardiovascular diseases, pulmonary disorders, and chronic kidney
diseases, which will have a negative impact on the society and the
economy. Hence, action needs to be taken at prevention of these
diseases — such as lifestyle changes, early detection and treatment to
preserve body homeostasis and slow the development of systemic
diseases via the heart-lung- brain -kidney axis.
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Introduction: -

Non-communicable diseases (NCDs) are the major cause of death worldwide, rationale for more deaths than all The
exposure to several risk factors and concomitant presence of non-communicable diseases (NCDs) are the leading
cause of death globally, accounting for more fatalities than all other causes combined such as road traffic accidents.
Not only the highly developed nations, even countries with low and moderate incomes are affected. 73% of fatalities
from non-communicable diseases (NCDs) occur in low- and middle-income nations. Non-communicable diseases
(NCDs) present around 5.87 million deaths that report for 60 % of all deaths in India. Over two-thirds of all NCD-
related deaths in the WHO's South-East Asia Region (SEAR) occur in India. :21.22)

Some organ systems are more primarily involved in mortality compared to others. According to a study?,
cardiovascular diseases account for at least 19 million of NCD fatality in 2021, followed by cancer (10 million),
chronic respiratory diseases (4 million), and diabetes (which causes more than 2 million deaths, including kidney
diseases). These four disease types are responsible for 80% of all premature NCD deaths. In Asian continent, it is
often linked to other factors such as poverty, illiteracy, tobacco consumption, exposure to allergens, solid biomass
fuel, working/living in congested and poor sanitary conditions, social, geographical issues, and economic barriers in
seeking appropriate health care. India presently faces a double burden of disease: non-communicable diseases have
emerged with both immediate and long-term effects, while communicable diseases have not been significantly
reduced. @17

Hospital admission statistics are largely lacking in developing nations regarding common major primary organ
involvements. This study will assist us in evaluating the major organ systems involved and the prevalent disease
patterns found in ICU, which contribute to mortality. The study hospital, Bhaarath Medical College and Hospital has
over 1000 inpatient beds and is a tertiary medical care set up, which mostly provides healthcare to the public in the
southern region of Chennai. We planned the research using the information repository available in the Medical
Records Department. Annually, the BMCH accepts more than 1000 ICU patients.

Aim of the study: The aim of the present study is to determine the primary major organ system responsible for
mortality in our ICU

Methodology: The study was a retrospective observational, single-centre study. This study was approved by
Bhaarath Medical College and Hospital (BMCH) Institutional Review Board. All patients who were admitted in the
ICU at BMCH from 1% January 2023 to 31 December 2024 and were declared dead were included in this study.
Deaths were clinically confirmed by ECG. Fatalities were noted to be 149 during the study period. To maintain
anonymity, patient identifying information was removed.

Statistical Analysis & Results:

Of the 149 cases of death in the ICU in the study period, the associated ailments were myocardial infarction,
Congestive Cardiac Failure, Acute respiratory distress, Pulmonary Oedema, renal disease, Stroke, cancer with and
without metastases, liver disease, and co morbidities were Diabetes, Hypertension, and bronchial asthma. Of the
major organ systems primarily involved, 26.17 % were with predominantly cardiac issues, 15.44 % with respiratory
problems, 12.75 % were with encephalopathy and stroke - Brain, 12.08% with renal issues, and 2.68 % with liver
complication. The other causes of mortality were 12.75 % with Multiple Organ Dysfunction Syndrome (MODS)
with more than one primary organ involvement, 12.08% were with cancers and 1.34 % with only diabetes mellitus,
trauma, poison, and TB (non lung) cases. Among the 149 patients, the comorbidities were; 31 were with diabetes
mellitus (DM), 12 were with systemic hypertension (SHTN) and 25 were both with DM & SHTN. Male were
57.05% and female were 42.25%. Maximum cases fell between the age group 51 to 80.51-60 were 36, 61-70 were
34 and 71-80 were 36.

Discussion:

The patient population at BMCH is from the Tambaram city municipality, located in the Chengalpattu district of
Tamil Nadu state, India. This constitutes a broad geographic distribution as Tambaram covers an area of
87.64 sg. km in the Chengalpattu district, and has a population of 722,982.

The spectrum of age group of people admitted and with fatal outcome in the ICU, at our institution was similar to
few other studies. The elderly population, namely above 80 years had higher fatalities compared to the non-elderly
population namely between 51 to 80 years of age and similar to another study . Studies by Attias D etal., and S.B.
Garko et al., “" also showed a continuous increase in the absolute rate of ICU admissions and fatalities in the
elderly. In our study ICU admissions were gradually rising with age, peaking between the ages of 51 and 80.
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Table 1: Major Primary Organ Involvement & other causes of mortality

Diagnosis Number Percent
Major Primary Organ Involvement
HEART 39 26.17
LUNG 23 15.44
BRAIN 19 12.76
KIDNEY 18 12.08
LIVER 4 2.68
Other causes of mortality

CANCERS 18 12.08
MODS 19 12.76
POISON 2 1.34
DM 2 1.34
TB (Other than lung) 2 1.34
TRAUMA 2 1.34
SEPSIS 1 0.67
Total 149 100

Figure 1: The root cause for the fatality
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The most common primary organ involvement in ICU mortality in our study was the Heart. The underlying diseases

were Hypertensive heart disease (HHD), ischemic heart disease (IHD), Acute heart failure (AHF), and Chronic

rheumatoid heart disease (CRHD). Our study findings are comparable to research findings of Cindric A and Dass C.

Kanmantha Reddy. In elderly individuals, heart as the primary major organ contributes to high rates of morbidity

and mortality as seen in some studies. ¢
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Figure 2: Age wise Analysis
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In a study conducted in a tertiary centre in Addis Ababa, Ethiopia, the common cause of fatality was cardiogenic
pulmonary oedema and acute heart failure. The most frequent reason, according to a study conducted in Spain, the
Netherlands, and Poland, were heart problems. 7813 The co morbidities in these fatalities were obesity, diabetes
and hypertension, suggesting that cigarette smoking, and a sedentary life style leads to more burden of diseases
(18.22) The second common primary organ involved in ICU mortality was the Lung. Worldwide the burden of
respiratory disorders on the healthcare system is also increasing. Lung cancer, TB, pneumonia, COPD, and
bronchiectasis continued to be the top five reasons for respiratory hospitalizations. Patients with concomitant cardiac
and respiratory conditions experience overlapping symptoms of dyspnoea and chest discomfort. Similar results were
observed in the studies by Umoh VA in Nigeria. () Similar observations were reported by Kumar A. et al which is in
alignment with our study report @9, The most likely significant contributing causes to the increased prevalence are
COPD due to tobacco. Indoor and outdoor air pollution also contributes to the COPD conditions. Research by
Shrestha B et al. in Nepal found that COPD affected nearly 50% of the hospitalized patients. ©

The third common primary organ involved in ICU mortality was the Brain. Major Neurological impairments such as
intracranial hemorrhage, infarcts were present in 12.76 percent of the fatalities noted in ourlCU. A study stated that
in general, a majority of population over 85 years of age had bilateral peripheral neurological deficits 9, Age-
related alterations in myelin protein expression and a decreased capacity to repair injured myelin have been found in
pathophysiological investigations %29,

The fourth common primary organ involved in ICU mortality was the Kidney and nearly equal to the third cause of
mortality. Renal problems such renal failures affect over 800 million people worldwide, or over 10% of the global
population. Low and middle-income nations are the not well equipped to deal with the consequences of kidney
disease, the cost of these conditions is disproportionately high there. As the population ages and the number of
people with diabetes mellitus (DM) increases, the incidence of both acute and chronic kidney disease is expected to
increase as well. About 30% of diabetic people in India develop diabetic nephropathy @41, Other causes of
mortality noted in our ICU were multi organ dysfunction syndrome (MODS) where the primary organ involved in
the mortality was either more than one or could not be pin pointed. Others causes of ICU mortality were cancer,
liver complications, due to diabetes mellitus, traumatic cases, poison subjects, TB cases and sepsis cases which was
similar to some studies. ®21316)

In the upcoming years, there will be a significant global increase in the prevalence of cardiovascular diseases,
pulmonary disorders, and chronic kidney diseases, which will have a negative impact on the society and the
economy. A sedentary life style and unhealthy habits like smoking and alcoholism contribute to the above.

Conclusion: According to our study, the heart was the major primary organ contributing to death in our intensive
care unit, followed by the lung, brain, and kidney. The comorbidities associated with these were Diabetes Mellitus,
hypertension and COPD. Hence, society needs to be educated and action needs to be taken at prevention of these
diseases — such as following healthy lifestyle, early detection, and treatment to preserve body homeostasis by which
we can slow the development of systemic diseases via the heart-lung- brain -kidney axis.
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