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A retrospective cross-sectional analysis of patient characteristics and outcome in
the intensive care unit in a tertiary trauma center in the capital city of Nepal
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Abstract

Introduction: The intensive care unit provides intensive care for critically ill or injured patients that is staffed by
specially trained medical personnel and has equipment that allows for continuous monitoring and life support. B &
B hospital is a tertiary referral center in Nepal with a 13 bedded multispeciality level 1ll unit that predominantly
caters to trauma cases. The study aims to identify the cases admitted in the unit, their baseline characteristics and
outcomes.

Methods: A descriptive retrospective study of intensive care unit patients of one year was undertaken. Qualitative
and quantitative data from all the eligible patients (N=566) admitted from April 14 2019 to April 30, 2020 were
included in the study. The prevalence of various diseases including trauma cases and the patient outcomes were
analyzed.

Results: A total of 566 patients were admitted among which, 361 (63.78%) were male and 205(36.22%) were
females. Among them, 500 (88.33%) were discharged, 40 expired (Mortality Rate=7.06 %) and 26 (4.59%) left
against medical advice (LAMA). Most common cause of admission was road traffic accidents accounting for 167
(29.5%) of the total cases followed by fall injury (6.3%) and chronic obstructive lung disease cases (5.9%). Most
common causes of infection were urinary tract infection and chest infection accounting for 3.8% The mean
duration of stay was 5.89+5.45 days. The mean duration of ventilator use was 4.87+4.069 days.

Conclusions: Traffic accidents are the most common cause of admission. The overall mortality rate is 7.06 % . The
major contributor of mortality in trauma cases being severe head injury .
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Introduction

Being a valuable discipline of medicine, development of intensive care with specially trained staff and equipment
makes both surgery and anesthesia safer. *,* Improving the quality and availability of the Intensive Care Unit (ICU)
helps, reduce the deaths in the hospital.?
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Commenced in the early 1950s, ICU has emerged as a multidisciplinary unit headed by intensivists.**®A global
picture of epidemiological data regarding patients’ characteristics and outcomes in the ICU is still lacking.’

Started in Nepal in 1973, the demand for ICU has increased but with sluggish progress.®°The services and outcomes
of these ICUs have rarely been published in low-income countries like ours.®*®. B and B hospital is equipped with
100 beds and provides multispecialty services. ICU is a 13 bedded multidisciplinary unit with 8 ventilators. The
hospital is a well-known center for trauma cases .The study aims to find out the current status of critical care in this
tertiary trauma center in terms of the disease prevalence and outcome.

Methods

A retrospective cross sectional descriptive study was performed on all the patients who were admitted in the ICU
of B&B Hospital from April 14, 2019 to April 13, 2020.Institutional review board approval was obtained from the
hospital review committee. Individual patients are taken as a sampling unit. A total of 566 patients admitted in the
ICU during the specified period were included in the study.

The criteria set for ICU admissions were basic and advanced respiratory monitoring and support, circulatory
support, neurological monitoring and support. Other criteria include severity of illness, age of the patient,
coexisting diseases, physiological reserve, availability of suitable treatment, prognosis, anticipated quality of life
and patients' wishes. We excluded patients if any pertinent data of a particular patient is missing and cases without
a definite outcome at the end of study period. Information regarding patients were extracted from the ICU register
and patient folders which were maintained in Microsoft Excel sheets. Selection bias was minimized by conducting
the study over the period of one year and taking a larger sample size.

The qualitative and quantitative data were analyzed using SPSS version 26. Data was presented as mean values,
with standard deviations, unless otherwise indicated. The variables analyzed includes the patient baseline
characteristics which includes age and sex, diseases, co-morbidities, duration of stay in the ICU, and discharge to
respective wards and use of ventilators.

Outcomes of the patients were recorded either as successful transfer back to the wards, discharged from the ICU
(including discharge on patient’s request) or mortality. The patients who were taken against medical advice were
recorded as LAMA. The age and comorbidities of the patients may act as potential effect modifiers.

The primary aim of the study is to determine the outcome of the admitted patients. The secondary objective is to
find the prevalence of diseases in the ICU along with baseline patients’ characteristics. Patients were classified
based on age and gender. Fractures, neurological trauma, vertebral injuries and soft tissue trauma were separately
studied as our hospital is predominantly a trauma center. In addition, outcomes of patients that required
mechanical ventilation and the mean duration of ventilator use were also assessed.

Results

A total of 566 patients were admitted in the study period of one year. Among them, 361 (63.78%) were male and
205(36.22%) were females. The age ranged from 1 year to 94 years with a mean + SD of 48.19+ 22.84 years.
Majority of cases were admitted from the department of orthopedics (36.1%) followed by the department of
medicine (21.8%).



Patient distribution according to the department is represented in figure 1. The patients were admitted mainly
from the emergency department (50.1%). Second common department to admit patients into ICU was wards
(29.9%), The patients admitted in the ICU presented with the diagnoses shown in the table 1. ICU nurse to patient
ratio is 1:1 to 1:2 depending on the requirement. ICU medical officer to patient ratio is 1: 13. The bed occupancy
rate is 80-85%.

Table 1: Age wise distribution of duration of ICU stay, ventilator use and outcomes

Age in years Total ICU days Total days on Discharged Death LAMA*
(mean+-SD) ventilator
(mean+-SD)
<=18 (n=41) 5.26+4.89 7+5.05 40 1 0
19-40 (n=210) 6.51+5.40 4.78+3.34 193 10 7
>40 (n=315) 5.55+5.55 4.72+4.52 267 29 19
Total 500 40 26

Table 2: Sex differences in the duration of ICU stay, ventilator use and outcomes

Sex Total ICU Total ventilator Discharged Death LAMA*
days days

Male (n=361) 6.2316.0 5.0514.14 313 28 20

Female (n=205) 5.29+4.30 4.58%3.98 187 12 6

Total 500 40 26

Out of the total 566 admissions, 500 (88.33%) were discharged, 40 expired (Mortality Rate=7.06 %) ,26 (4.59%) left
against medical advice and a case was referred to Gangalal Cardiothoracic center. A total of nine readmissions were
recorded. Most common cause of admission was road traffic accident (RTA) accounting for 167 (29.5%) of the total
cases followed by fall injury (6.3%) and COPD cases (5.9%). RTA led to outcomes such as fracture or



fracture-dislocations mostly of tibia and fibula, facial bones, clavicle, ribs, acetabulum. RTA also led to head and soft
tissue injuries. Similarly, fall injuries lead to fracture dislocation, compartment syndromes and crush injuries. Most
common causes of infection were urinary tract infection and chest infection accounting for 3.8%. The infections
were diagnosed based on culture reports. The cases of poisoning in a year were 11 and the most common cause
was noted to be organophosphates followed by acetaminophen. The range of ICU stay was a minimum of 1 day and
maximum of 58 days. The range of ventilator use with a minimum stay of 1day and maximum stay of 21 days. Age
wise distribution of the total days on ventilator and mean number of days in ICU and outcomes of the patient
based on age is given in tablel. The difference in patient outcomes based on sex is illustrated in table 2. Diagnosis
wise outcome of patients is given in table 3.

Table 3: Patient outcomes based on diagnosis at admission

Diagnosis Discharged Death LAMA
RTA 146 15 5

Fall injury 29 3 7
COPD 24 3 3
Fracture dislocation 21 2 2

CVA 36 6 0
Cancer 17 3 2
Poisoning 11 0 0
Others 216 8 7
Total 500 40 26

Most cases admitted to the ICU present following a RTA or fall injuries. The consequences of these modality of
injuries range from various types of fractures to internal injuries and spinal compression/ burst fracture. The
frequency of various fractures is represented in figure 1. The mean age of various fractures is presented in
supplementary files.

Debilitating spinal injuries occur following the trauma. Most common among spinal injuries is thoracic vertebral
burst/compression fracture followed by lumbar spinal fracture. Most common vertebrae affected was found to be



D10-D11. Spinal injuries are classified based on ASIA classification. Spinal injuries are represented on table 5.
Similarly, various neurological sequelae following head injuries which are also illustrated in Table 5.

Table 4: Patient outcomes based on department through which the patient was admitted in the ICU

Department Discharged Death LAMA
Orthopedics 190 7 8
Medicine 102 14 6
Surgery 80 6 3
Neurosurgery 84 8 7
Multispecialty 18 4 1
Others 92 1 1
Total 500 40 26

Figure 1: Prevalence of various fracture types in the ICU.

Fractures
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= Skull bone fracture




Table 5: Various injuries following trauma

Nature of injuries Distribution Total number

Vertebral injuries Thoracic 19
Lumbar 11
Cervical 10

Intracranial Injuries Diffuse axonal injury 4
Subdural hemorrhage 8
Extradural hemorrhage 12
Subarachnoid hemorrhage 8
Sub tentorial bleed 8
Parenchymal bleed 3
Intracranial contusions 10
Crush injury 17
De-gloving injury 17
Amputation 3
Compartment syndrome 4

Since the hospital is a predominant trauma center, the cause of mortality in trauma related cases have also been
illustrated in table 6. There were a total of 15 road traffic accident related and three fall injury related deaths
whose cause of deaths. The antecedent and immediate causes of deaths have been presented in the table. There
were a total of 18 mortality cases caused due to trauma.

To summarize, among 566 patients, 500 (88.33%) were discharged, 40 expired (Mortality Rate=7.06 %) ,26 (4.59%)
left against medical advice Most common cause of admission was road traffic accidents accounting for 167 (29.5%)
of the total cases followed by fall injury (6.3%) and COPD (5.9%). Most common causes of infection were urinary
tract infection and chest infection accounting for 3.8% The mean duration of stay was 5.885+5.458 days. The mean
duration of ventilator use was 4.87+4069 days.

Discussions

This study offers a comprehensive insight into the epidemiology and outcome of critical illness in the tertiary, a
predominantly trauma care setting of Kathmandu. The total ICU beds in Nepal until April 2020 is 1595 in 194
hospitals (approximately 6% of all hospital beds) and 50% of these are equipped with a total of 840 ventilators.
These data show that Nepal has 2.8 ICU beds per 100,000 populations. ” Currently, B and B hospital has a level Il
semi closed ICU running under a robust multidisciplinary team led by intensivist for two years along with the help
of internists and anesthesiologists. The specialists in multiple departments of the hospital are consulted for opinion
by the critical care team as per the patient’s pathology and management plan. The most common admission



criteria to ICU are trauma, post-operative care and neurosurgical management. The patients remain under
supervision of the Department of Anesthesia and Critical Care.

Table 6: Causes of death in trauma cases

S.No Cause of Death Total Percentage

1 Sepsis with MODS 4 22.22%

2 Severe Head Injury 7 38.89%

3 FES with MODS 2 11.11%

4 Cardiogenic Shock 1 5.55%

5 ARDS with septic shock 1 5.55%

6 Pulmonary Embolism 1 5.55%

7 Hypovolemic Shock 1 5.55%

8 FES with severe ARDS 1 5.55%
Total 18 100%

MODS: Multi-organ Dysfunction Syndrome, FES: Fat Embolism Syndrome, ARDS: Acute Respiratory Dysfunction
Syndrome

ICU admission was most common following RTA and fall injuries. Medical conditions like COPD, infections and
poisoning are other frequent causes. COPD was the most common medical condition leading to ICU admission. The
ICU admission categories with the highest mortality rates were COPD, fall injuries and RTA. RTA and intracranial
bleeding due to various causes account for 3.75% of mortality. Their contribution to overall deaths was significant.
On analyzing ICU mortality per age group, a rising trend with the older age group curve was observed. These data
suggest that ICU admission and mortality was higher in age groups more than 40 years of age which is comparable
to other studies.

The incidence of patients being discharged against medical advice was slightly higher in males which is similar to
other studies done in Nepal.®®*® The proportion of ICU admissions is higher for males and trauma was found to be
more prevalent among males. These factors might have been responsible for disproportionately higher leave
against medical advice in males. Mortality rate among males and females was not statistically significant with a p
value of 0.34 (Chi square statistics 0.7206).



Most cases are admitted from the orthopedics department following RTA and fall injury. Interventions to prevent
death from critical illness in this hospital as well as similar other settings should focus on management of trauma
patients. When analyzing the time point of ICU death, only a few cases died after prolonged ICU stay.
Approximately 75% (30/40) of non-survivors died within the first five days of their ICU stay. In a trauma center
study, only 4% of the patients ICU stay exceeds 30 days. The discharge rate in that study was found to be 88% which
was similar to our study.?® Out of 40 deaths, trauma is responsible for 14 cases of death. Another similar study in a
trauma center showed that longer ICU stay is not necessarily associated with mortality or poor outcome with a
survival rate of more than 87% in patients with more than 90 days of ICU stay. %

The ICU fulfills the guidelines formulated by the government in 2070 BS with regards to number of ICU beds (5% of
total beds), ICU bed to ventilator ratio (1:2) and a requirement of an isolation room for illnesses like TB, HIV and
HbsAg positive cases. Significant proportion of patients leaving against medical advice are seen.

Our study has some relevant limitations. The major limitation of our study is the retrospective nature of study. As a
result, certain variables of potential interest were not recorded and hence could not be analyzed. One variable of
special interest that was lacking was the burden of sepsis and outcome in ICU patients. Selection bias is also
prevalent in our study represented in part by the rate of discharge against medical advice in ICU admitted patients.
One of the potential reasons might be the financial burden of the patient treated in the ICU given the poor
economic status of the majority of Nepalese people. Consequently, some patients may even opt out of ICU
admission. The comorbidities of the patients may also play an important role in patient outcome which has not
been analyzed in the study. Limb threatening and spinal injuries that could be used to calculate the disability of life
index (DALY) especially in the young population is missing. Further data of interest like frequency of fat embolism
syndrome (FES), MODS, blunt traumas were also not properly documented. The ratio of nurse to patient is
supposed to be 1:1 according to 2070 BS guidelines, which may not be maintained at all times in our ICU.

The results of the study can be put to use when allocating the available resources to the ICU. It can be instrumental
during the planned expansion of the ICU in the hospital as well. In addition, carrying out such audits helps realize
the areas of improvement for better clinical care and administrative decisions.

The pertinent limitations of the study are lack of data on central line associated infection, catheter induced urinary
tract infection and surgical site infections. Updating ICU registry, incorporating safety check list and assessing
burden of sepsis and various diseases in the ICU is required so that the staff are better prepared to manage the
cases. Nursing staff may need to be increased to meet the national protocol. Census on acute renal failure,
nutrition, patient safety protocols and pain management protocols, do not resuscitate (DNR) records, fumigation,
sterilization and disinfection routines are missing which can be better addressed in the coming years.

Conclusions

Our study gives a comprehensive overview of the epidemiology and outcome of critical illness in a large trauma
center of Kathmandu Valley. It represents the patient baseline characteristics’ and outcome in the ICU of a private
hospital in Lalitpur and serves as an important reference for other similar settings where there is a paucity of data,
offering a greater understanding of the outcomes and characteristics’ of ICU patients. Although this study is only
descriptive in nature, it provides enough information that can be used.
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