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ABSTRACT
Background and aims: The patients with the most severe illnesses are 
admitted in intensive care unit (ICU). This study was conducted to explore 
the outcome of patients admitted to the intensivist led semi-closed mixed 
ICU of a medical college in Nepal. 

Methods: Five hundred and forty-two patients with age 18 years or above, 
admitted to the level three ICU of National Medical College over one year 
period was included in the study. The outcome of the patient was defined 
as discharge to ward, death, leave against medical advice, or do not resus-
citate.

Results: Out of 542 patients admitted in the ICU during the study period, 
444 (82%) patients were discharged to the ward, 63 (12%) died, 24 (4%) 
left against medical advice and 11 (2%) gave do not resuscitate orders. 
Mortality in intubated and trauma patients was 25.0% and 4.7% respec-
tively. 

Conclusion: This study shows favourable results in terms of patient out-
come in an intensivist led semi-closed mixed ICU of a medical college in 
Nepal.
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INTRODUCTION
Intensive care unit (ICU) generally runs in an open model 
where primary care is delivered by physicians, surgeons, and 
anaesthesiologist. Studies have shown that closed medical1 or 
surgical2,3 ICU run by an intensivist has a better outcome.

A semi-closed ICU is a model where there are mandatory 
consults, daily rounds and orders written by the consultant 
intensivist, or by the primary team in consultation with the 
consultant intensivist for all patients admitted in the ICU. 
Semi-closed ICU can be a better option to improve patient 
outcome with the collaborative effort of the critical care team 
and other disciplines.4

The current study aims to fill the gap in literature about the 
outcome of semi-closed ICU in a resource-limited setting.

METHODS
It was a prospective observational study in a level three 
intensive care unit of National Medical College (NMC), 
Birgunj, Nepal conducted between May 1, 2023 to April 
30, 2024. Ethical approval from the Institutional Review 
Committee was obtained before commencing the study 
(ethical approval number: F-NMC/629/079-080). Written 
informed consent was obtained from the patient or surrogate 
decision-maker. All patients ≥ 18 years who were admitted 
to the mixed intensive care unit of NMC were included in the 
study. Patients were excluded if they were younger than 18 
years, or refused to provide informed consent. 

National Medical College has a 26 bedded level III intensive 
care unit and a 33 bedded high dependency unit (HDU). 
HDU is a level II step down unit. Both the ICU and HDU are 
managed by the intensivist in close collaboration with the 
admitting specialty or sub-specialty clinicians. 

The critical care team consisted of a full-time intensivist, 
five anesthesiologists, 12 medical officers, nurses and a 
physiotherapist. The nurse-to-patient ratio was 1:3. 

The intensivist had completed his post-graduation in 
emergency medicine and further specialized in Critical Care 
Medicine. Anaesthesiologists had completed their post-
graduation in anaesthesiology. Nurses had obtained training 
in critical care medicine. The patients were thoroughly 
assessed by the intensivist and medical officer at the time 
of admission to the intensive care unit and further managed 
by critical care team in collaboration with the admitting 
clinician. Consultation with other specialty or sub-specialty 
was done as required.

The decision to extubate or transfer the patient out of ICU was 
made by the critical care team led by the intensivist. Family 
counselling about the clinical status and prognosis of the 
patient was done by the intensivist and admitting clinician. 
The management of patients was done based on standard 
protocol endorsed by the Nepalese Society of Critical Care 
Medicine (NSCCM). The intensivist held regular sessions to 
educate medical officers and nurses regarding these protocols 
and general issues related to critical care.

The variables entered in the preformed sheet were age, sex, 
occupation, ethnicity, Acute Physiology And Chronic Health 
Evaluation (APACHE) II score, Sequential Organ Failure 
Assessment (SOFA) Score, Injury severity score, diagnosis, 
intubation status, speciality, sub-speciality, co-morbidity, 
time lag between injury or symptom and presentation to the 
ICU and mode of admission in ICU.

The outcome of the patient were discharge to ward, death, 
leave against medical advice (LAMA), or do not resuscitate 
(DNR). The patient admitted to the intensive care unit who 
wishes to leave against the clinicians’ advice were recorded 
in the LAMA category. Similarly, DNR was defined as a patient 
who was provided all treatment except cardiopulmonary 
resuscitation if the patient was already intubated at the time 
of decision for DNR. If the DNR was signed before the patient 
was placed on mechanical ventilation, then the patient was 
not intubated and was not provided CPR. LAMA and DNR 
order was signed by the surrogate decision-maker after 
discussing with the intensivist and admitting clinician. The 
reason for LAMA and DNR was recorded.

The variables recorded before the patient was shifted to the 
ward from the intensive care unit were days on mechanical 
ventilation and length of stay in the intensive care unit. 
The patient was then followed up in ward until they were 
discharged to home, another hospital or readmitted to 
intensive care unit. The reason for readmission and outcome 
of the readmitted patient was recorded. 

Bias was reduced by collecting data from all groups of patients. 
Data collection was done in a preformed sheet. The sheet 
included all physiologic variables and demographic variables. 
All data was transferred to the excel sheet and transferred 
to SPSS-16. Values were presented as mean (± standard 
deviation; SD) or frequency. Only descriptive statistics were 
used in the study to present the results.

RESULTS

702 Patients were 
admitted to the ICU 
during study period

542 patients were 
included in this study

121 patients were below 18 
years

31 patients’ surrogate 
decision maker did not give 
consent                 

8 patients did not give 
consent 

Figure 1. STROBE diagram of patients included in this study.

Of the 702 patients admitted to ICU during the study period, 
542 were enrolled in the study (Figure 1).
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Table 1.  Demographic characteristics of the study population.

Parameters n (%)

Age (years) 

18-35 168 (30.0)

36-60 194 (35.8)

>60 180 (33.2)

Sex

Male 340 (62.7)

Female 202 (37.3)

Ethnicity

Hindu 485 (89.5)

Kirat 39 (7.2)

Buddhist 13 (2.4)

Muslim 4 (0.7)

Christian 1 (0.2)

Occupation

Unemployed 182 (33.6)

Farmer 126 (23.2)

Housewife 98 (18.1)

Student 51 (9.4)

Labour 31 (5.7)

Businessman 24 (4.4)

Technical worker 22 (4.0)

Army 8 (1.4)

Table 1 shows the demographics characteristics of the study 
population. Middle age patients were admitted more than 
younger and older age patients. Of them, 340 (62.7%) were 
male and 202 (37.3%) were female. Most of the patients in 
this study were Hindus and unemployed. Out of 542 patients, 
352 (64.8%) patients did not have history of trauma and 191 
(35.2%) had a history of trauma.

Table 2. Clinical characteristics of the study population.

Parameters n (%)

Injury severity score

<15 121(63.3)

≥15 70 (36.6)

APACHE II score at the time of admission

3-10 340 (62.7)

11-20 131 (24.1)

21-30 47 (8.6)

31-40 24 (4.42)

SOFA score at the time of admission

0-6 422 (77.8)

7-12 63 (11.6)

13-18 36 (6.6)

19-24 21 (3.8)

Time of presentation to ICU (hours)

<6 74 (13.7)

6-12 58 (10.7)

12-24 113 (20.8)

>24 297 (54.9)

Mode of admission in ICU

Direct 136 (25.0)

Refer 388 (71.5)

Ward 18 (3.3)

Table 2 shows the clinical characteristics of the study 
population. Among the trauma patients, 63.3% had injury 
severity score less than 15. Majority of the patient at the time 
of admission had APACHE II of 3-10 and SOFA score of 0-6. 
Most of patients were admitted after 24 hour of injury or 
illness, referred from other hospitals. 

This study showed that 444 (81%) patients survived and were 
shifted to ward, 63 (12%) expired, 24 (5%) left the hospital 
against medical advice (LAMA) and 11(2%) gave do not 
resuscitate orders (DNR). Four hundred forty four patients 
survived and were shifted to the ward or high dependency 
unit. Seven (1.6%) patients got readmitted to the ICU. Out of 
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7 readmitted patients, 3 (42.8%) were again shifted to ward, 
2 (28.5%) expired and 2 left against medical advice (28.5%).

 

81%

12%

5% 2%

Discharge from Hospital

Expired

Leave against medical
advice

DNR

Figure 2. Outcome of patients admitted to the intensive care 
unit.

Figure 2 shows the outcome of the patients. Mortality rate 
in this study was 65 (12%). Forty four patients (67.7%) 
expired after 48 hours of ICU admission and 21 (32.3%) 
within 48 hours of ICU admission. Out of 542 patients, 
144 (26.5%) were intubated and required mechanical 
ventilation. The minimum days on mechanical ventilation 
was 1 day and the maximum was 16 days. Mean days 
on mechanical ventilation was 3±2.2 days.  Mortality 
in intubated patient was 25%. Out of 542 patients, 191 
(35.2%) patients sustained trauma and their mortality was 
9 (4.71%). The minimum length of stay (LOS) for all groups 
of patients in the ICU was 1 day and maximum was 51 days. 
Mean LOS in the ICU was 4.7 ± 4.9 days.

Table 3. Outcome of patients according to specialty

Specialty
Discharged  

n (%)
LAMA  
n (%)

DNR  
n (%)

Expired  
n (%)

Total  
n (%)

Otolaryngology  11 (84.6) 0 0 2 (15.3) 13 (100)

Internal  
Medicine

176 (72.1) 18 (7.3) 8 (3.2) 42 (17.2) 244 (100)

Obstetrics/ 
Gynaecology 

11 (100) 0 0 0 11 (100)

OMFS 7 (100) 0 0 0 7 (100)

Orthopaedics 54 (88.5) 1 (1.6) 1 (1.6) 5 (8.1) 61 (100)

Psychiatry 3 (75) 0 0 1 (25) 4 (100)

Surgery 178 (88.1) 7 (3.5) 2 (1.0) 15 (7.4) 202 (100)

Total 440 (81.2) 26 (4.8) 11 (2.0) 65 (12.0) 542 (100)

Table 3 shows the outcome of patients according to speciality. 
This study showed that 100% of patients were discharged 
from obstetrics/gynaecology and oral maxillo-facial surgery 
followed by orthopaedics 54 (88.5%), surgery 178 (88.1%), 
otolaryngology 11 (84.6%), psychiatry 3 (75%) and internal 
medicine 176 (72.1%). Leave against medical advice, do not 
resuscitate and death was more in internal medicine.

DISCUSSION
Studies have shown that closed medical or surgical ICUs have 
a better outcome in critically ill patients. However due to 
many difficulties in running a completely closed ICU, a semi-
closed model can be an alternative in developing country like 
ours. The current study was conducted to assess the outcome 
of a mixed semi-closed ICU.

Most of the studies1-3 on the outcome of ICUs in the developing 
countries are retrospective audits on open ICUs. We designed 
a prospective study to add a new dimension to assess the 
outcome of a mixed semi-closed ICU.

In the present study, mortality was 12% while in other 
studies mortality varied from 17% to 35%.5-11 In a study by 
Gundo et al.12 mortality was 60.9% which was very high in 
comparison to our finding. One of the causes of this difference 
was probably the lack of intensivist, protocolized therapy and 
adequately trained nurses in their setup which was present 
in ours.

The present study shows that mortality in medical patients 
was 17.2% which was lower in comparison to a study by 
Vaidya et al.8 where it was 25.6%. Mortality in surgical patients 
was 7.4% in our study while in other studies, it varied from 
13.9% to 29.9%.2,3,12 This difference again was may be due to 
a protocol driven practice in our ICU at current time which 
might not have been the case at the time the previous studies 
were conducted. Mortality in trauma patients was 4.7% which 
was also low in comparison to previous studies. 

In our study, mortality in the intubated patients was 25% 
while in a study by Hamal et al7 and Vaidya et al8 it was 
52.19% and 61.2% respectively. The incidence of Leave 
against Medical practice was 4% in our study while in other 
studies it varied from 8% to 21.6% in other studies.6-10,13 This 
difference might reflect an improved affordability of critical 
care services bringing it within the reach of lower middle-
class population and subsequent decrease in the incidence of 
Leave against Medical advice.

In our study, the incidence of DNR was 2% while in a study 
by Acharya et al6 it was 3%. The population of Male was more 
(62.7%) than female (37.3%) in our study which was similar 
to the finding in other studies.6-10 This reflects that female 
population is still deprived of critical care services in our 
setting due to various reasons and should draw attention of 
the concerned authorities to bring a change in this situation 
in future especially given the fact that the population of 
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female is higher than male in our country. The incidence of 
readmission in our study was 1.6% while in other studies it 
varied from 5% to 13.13%.13,14 Mortality in the readmitted 
patients in our study was 28.5% while in a study by Ponzoni 
et al14 it was 31%.

This study had few limitations. First, it was a single center 
study. Second, we did not compare patient outcome with 
similar open ICUs. Third, we did not follow the long-term 
outcome of the patients.

CONCLUSION
The use of protocol driven therapy in an intensivist led mixed 
semi-closed model of ICU helps to improve patient outcome.
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