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20. The incidence of VAP had decreased by half from 28.0 to 13.5 per 1000 
ventilator days w ithin the last six years. 

21. The majority (70%) of the organisms causing VAP were Gram-negative 
organisms. 

22. The crude in-ICU and in-hospital mortality rates were 19.9% and 27.2% 
respectively. 

23. The average standardised mortality ratio was 0.85, the best in the last five 
years. 
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  REPORT SUM M ARY  

The National Audit on Adult Intensive Care Units (NAICU) was established in 2002 as 

a quality initiative. Its main objectives were to establish a national database of critically 

il l patients admitted to the ICU and to review the clinical practices and the outcomes. 

The NAICU was renamed Malaysian Registry of Intensive Care (MRIC) in 2008. This is 

the report on all admissions to the 31 participating ICUs from 1 January to 31 

December 2008.  

The following are the main findings:  

1. The total number of ICU beds in the 31 participating units was 327. 

2. The number of cases analysed for year 2008 was 18,907, an increase of 26% over 
the previous year. 

3. The reporting rate improved from 82.4% in 2007 to 89.9% in 2008. 

4. The average age of the patients, excluding those below 18 years, was 50.3 years. 

5. The average lengths of ICU and hospital stays were 4.7 and 15.9 days 
respectively. 

6. In MOH hospitals, 59.2% of admissions were non-operative patients. 

7. Direct admissions to ICU from the emergency department had increased from 
9% in 2004 to 16.7% in 2008. 

8. Inter-hospital ICU admissions doubled from 2.8% to 5.6% within the last five 
years. 

9. About sixty percent (60.6%) of admissions had one or more organ failure 
w ithin 24 hours of ICU admission. 

10. Sepsis, head injury and community-acquired pneumonia were the three most 
common diagnoses leading to ICU admission in MOH hospitals. 

11. The average SAPS II score was 35.2, which carries a predicted risk of in-
hospital mortality of 27.0%. 

12. In MOH hospitals, 77.8% of patients received invasive ventilation w ith an 
average duration of 4.2 days. 

13. The percentage of patients who received non-invasive ventilation increased 
from 6.5% in 2003 to 12.1% in 2008. 

14. The incidence of VAP decreased by almost half, from 28.0 to 13.5 per 1000 
ventilator days, w ithin the last six years. 

15. The crude in-ICU and in-hospital mortality rates were 19.9% and 27.2% 
respectively. 

16. The average standardised mortality ratio was 0.85, the best in the last five 
years. 

SUM M ARY 

1. The total number of ICU beds in the 31 participating units was 327. 

2. The number of cases analysed for year 2008 was 18,907, an increase of 26% 
over the previous year. 

3. The reporting rate improved from 82.4% in 2007 to 89.9% in 2008. 

4. The average age of patients excluding those below 18 years was 50.3 years. 

5. In MOH hospitals, foreigners constituted 5% of all ICU admissions. 

6. The average lengths of ICU and hospital stays were 4.7 and 15.9 days 
respectively. 

7. In MOH hospitals, 59.2% of admissions were non-operative patients, an 
increase of 14.4% in the last five years. 

8. Direct admission to ICU from the emergency department had increased from 
9% in 2004 to 16.7% in 2008. 

9. Inter-hospital ICU admissions doubled from 2.8% to 5.6% in the last five 
years. 

10. About sixty percent (60.6%) of admissions had one or more organ failure 
w ithin 24 hours of ICU admission. 

11. Cardiovascular failure (21.8%) was the most common among those w ith 
organ failure. 

12. Sepsis, head injury and community-acquired pneumonia were the three most 
common diagnoses leading to ICU admission, in MOH hospitals. 

13. The average SAPS II score was 35.2, which carries a predicted risk of in-
hospital mortality of 27.0%. 

14. In MOH hospitals, 77.8% of patients admitted received invasive ventilation, 
while only 6.7% of them in the private hospital received this intervention. 

15. The percentage of patients who received non-invasive ventilation increased 
from 6.5% in 2003 to 12.1% in 2008. 

16. The average duration of mechanical ventilation was 4.2 days. 

17. In MOH hospitals, 13% of ICU admissions had renal replacement therapy, 
w ith intermittent haemodialysis being the most common modality of therapy. 

18. Among patients who had invasive ventilation, 12.8% of them had 
tracheostomy performed, w ith the average time from initiation of ventilation 
to tracheostomy being 7.2 days.     

19. Among those who died in ICU, decision to w ithdraw or w ithhold therapy 
was made in 22% of them. 
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V - - - 0.85 0.90 

W    (0.48) 0.59 

X - - - 0.62 0.76 

Y - - - 0.95 0.76 

Z - - - 1.18 1.00 

AA - - - 1.01 0.93 

AB - - - 0.62 0.78 

AC - - - 0.83 0.99 

AD - - - 0.88 0.75 

AE - - - 0.89 0.96 

Total  0.96 0.95 1.0 0.89 0.85 

* Data was not submitted 
( ) Not included in total 
Data for 2006 was not available  

The standardised mortality ratio of 0.85 for 2008 was the best in the last five years.  

A  severity scoring system is preferably validated in the ICU population it was intended for, 
before it can be used as a tool to predict mortality. Validation and customisation of SAPS II 
was done in the ICU patients in Ministry of Health hospitals in 2002. However, this scoring 
system has not been validated in the critically il l patients in private hospitals in Malaysia.  
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FOREWORD

The National Audit on Adult Intensive Care Units (NAICU) was established in 2002 to 
review the practice of intensive care in Malaysia and to compare the performance of 
the ICUs in the country. In addition, it was hoped that this clinical audit would serve 
as a catalyst to improve patient care in the ICUs. 

Within the last seven years, we have achieved most of the objectives of NAICU. The 
database has enabled us to track and to trend our practices, monitor the complications 
that arose and benchmark our outcome with the rest of the world. With the data 
provided by NAICU, we have been successful in our efforts to obtain funds to 
upgrade the facilities and to expand intensive care capacity to meet the increasing 
demands.  

More importantly, the audit network provides the channel to introduce the best 
practices in patient care. For example, by highlighting the problem of ventilator-
associated pneumonia and introducing the ventilator care bundle, we have managed 
to reduce VAP from 28.0 to 13.5 per 1000 ventilator days, over a period of four years. 
This remarkable reduction of VAP in our ICUs is testament to the benefits of a well-
conducted clinical audit, which has brought about an improved outcome.  

The year 2008 was a watershed in the short history of NAICU. After much 
deliberation, the National Committee decided to re-organise the NAICU under the 
national registry of Clinical Research Centre to reflect current trends in healthcare 
research and audit. With the change, NAICU was re-named Malaysian Registry of 
Intensive Care (MRIC) and the scope of the activities of this new entity expanded.   

I am confident that with the technical and financial support provided by the Clinical 
Research Centre, MRIC is heading for more changes that will further advance the 
cause of intensive care in Malaysia. However, this will not be possible without the 
continued support of the anaesthetic departments and the hard work of the ICU staff 
who provided the data. It is my fervent hope that we continue to work as a team to 
ensure the success of MRIC.   
 

Dr. Ng Siew Hian 
National Advisor 
Anaesthetic and Intensive Care Service 
Ministry of Health

Figure 22 : SOFA score and in-hospi tal  mortal i ty, 2008 

 

Mortality rates increased sharply between SOFA score of 5 to 15. The national 
median SOFA score of 5 has an observed mortality rate of 13.8%.  

Table 38: Standardised mortal i ty ratio, by hospi tals, 2003 - 2008 

Standardised mortal i ty ratio 
Hospi tal  2003 2004 2005 2007 2008 
A 0.92 0.75 1.23 0.92 0.94 

B 1.16 1.06 1.00 0.92 0.88 

C 1.26 1.15 1.51 0.89 0.90 

D 0.94 0.77 0.77 0.82 0.70 

E 1.06 1.42 1.58 0.91 0.77 

F 0.72 1.06 0.85 1.11 0.80 

G 0.62 0.66 0.89 0.69 0.87 

H 1.03 0.99 0.96 0.98 0.98 

I  0.88 0.84 0.87 0.92 0.88 

J 1.07 0.87 1.02 0.95 0.94 

K 0.89 1.01 1.22 0.88 0.74 

L 0.91 0.89 0.86 0.83 1.01 

M  0.91 0.98 0.91 0.70 0.84 

N 1.05 1.11 0.95 0.83 1.00 

O - - - 1.12 0.87 

P    * 0.85 

Q - - - 0.92 1.06 

R - - - 0.75 0.77 

S - - - 1.01 1.00 

T - - - 0.90 0.67 

U - - - 0.79 0.94 
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V - - 34.4 26.5 32.5 

W - - - (6.9) 7.3 

X - - - 20.7 23.1 

Y - - - 45.7 32.6 

Z - - - 42.9 34.0 

AA - - - 39.5 36.5 

AB - - - 27.0 35.1 

AC - - - 26.1 33.3 

AD - - - 33.9 32.0 

AE - - - 28.3 28.7 

Total  29.2 31.1 31.0 30.1 27.2 

* Data not submitted 
( ) Not included in total 

The in-ICU and in-hospital mortality rates in Ministry of Health hospitals were 
21.5% and 29.5% respectively. This rate has remained almost the same over the last 
six years. 

Figure 21 :  Number of  organ fai lure and mortal i ty, 2008 

The in-hospital mortality rates and number of organ failure in our ICU patients were as 
follows: 21.6% with single organ failure, 46.1% with two organs failure, 63.0% with three 
organs failure and 74.9% with 4 organs failure. 
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P - - 19.8 * 23.9 

Q - - 20.3 20.5 16.1 

R - - 33.5 30.0 23.8 

S - - 13.5 36.0 36.7 

T - - 23.9 28.8 21.4 

U - - 26.1 28.8 23.9 

V - - 23.0 16.0 26.1 

W - - - (5.8) 5.6 

X - - - 16.2 19.1 

Y - - - 40.7 24.9 

Z - - - 35.0 31.4 

AA - - - 33.5 24.9 

AB - - - 23.4 26.3 

AC - - - 21.1 27.3 

AD - - - 26.5 24.7 

AE - - - 22.9 22.4 

Total  21.0 21.8 21.7 22.3 19.9 

* Data not submitted  
( ) Not included in total 

Table 37: Crude in-hospi tal  mortal i ty rate, by hospi tals, 2004 - 2008 

Crude in-hospi tal  mortal i ty rate (%) 
Hospi tal  2004 2005 2006 2007 2008 

A 22.5 31.7 27.8 35.2 40.3 

B 25.5 26.5 25.6 26.0 28.0 

C 25.9 23.2 29.1 22.7 22.9 

D 28.5 29.0 33.3 29.8 25.5 

E 35.2 34.2 34.1 34.1 29.6 

F 33.9 30.3 35.1 28.8 26.0 

G 28.0 36.3 28.4 32.1 37.3 

H 31.0 34.2 35.8 29.5 31.0 

I  33.6 33.5 32.6 32.1 30.8 

J 32.0 39.1 35.7 30.4 31.6 

 K 31.4 42.0 38.1 33.0 24.8 

L 29.9 28.7 24.8 22.9 23.3 

M  24.5 24.6 20.5 19.1 24.4 

N 22.7 24.1 22.8 24.2 31.5 

O - - 35.5 49.6 38.3 

P - - 22.0 * 26.5 

Q - - 28.4 25.4 26.9 

R - - 45.9 38.3 33.1 

S - - 32.7 43.1 46.8 

T - - 28.6 28.8 25.6 

U - - 35.0 32.9 29.6 

Nursing Sister
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PARTICIPATING HOSPITALS

Si tes since 2002  (Phase 1 Hospi tals) 

1. Hospital Sultanah Bahiyah Alor Setar (A. Setar) 

2. Hospital Pulau Pinang (P. Pinang)  

3. Hospital Raja Permaisuri Bainun Ipoh (Ipoh) 

4. Hospital Kuala Lumpur (K. Lumpur) 

5. Hospital Selayang (Selayang)  

6. Hospital Tengku Ampuan Rahimah Klang (Klang) 

7. Hospital Tuanku Ja'afar Seremban (Seremban) 

8. Hospital Melaka (Melaka) 

9. Hospital Sultanah Aminah Johor Bahru ( J. Bahru) 

10. Hospital Tengku Ampuan Afzan Kuantan (Kuantan) 

11. Hospital  Sultanah Nur Zahirah Kuala Terengganu (K. Terengganu)      

12. Hospital Raja Perempuan Zainab II Kota Bharu (K. Bharu) 

13. Hospital Umum Sarawak (Kuching) 

14. Hospital Queen Elizabeth Kota Kinabalu (K. Kinabalu) 

Si tes since 2005 (Phase 2 Hospi tals) 

15. Hospital Sultan Abdul Halim Sungai Petani (S. Petani) 

16. Hospital Putrajaya (Putrajaya) 

17. Hospital Pakar Sultanah Fatimah Muar (Muar) 

18. Hospital Teluk Intan (T. Intan) 

19. Hospital Taiping (Taiping) 

20. Hospital Seberang Jaya (S. Jaya) 

21. Hospital Kajang (Kajang) 

22. Hospital Tuanku Fauziah Kangar (Kangar) 

Si tes since 2006 (Phase 2 Hospi tals) 

23. Private hospital  

24. Hospital Sultan Haji Ahmad Shah Temerloh (Temerloh) 

25. Hospital Tuanku Ampuan Najihah Kuala Pilah (K. Pilah) 

26. Hospital Sri Manjung (S. Manjung) 

27. Hospital Batu Pahat (B. Pahat) 

28. Hospital Tawau (Tawau) 

29. Hospital Miri (Miri) 

30. Hospital Kulim (Kulim) 

31. Hospital Serdang (Serdang) 

Section E Mortal i ty Outcomes 

Crude mortality rates are convenient measures of outcome. However they are poor 
indicators of performance of intensive care as they do not take into account the 
variation in the characteristics of the patients such as case mix and the severity of 
il lness. 

A  better measure of ICU performance is standardised mortality ratio (SMR). SMR is 
the mortality ratio, comparing the observed to the predicted mortality, using a 
severity scoring system. SMR may be used to compare the performance of ICUs 
between units, w ithin certain limitations. 

Table 35: Hospi tal  outcome, 2008 

Hospi tals 
Hospi tal  outcome Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
n (%) 

A l ive 7325 (64.9) 3425 (60.3) 1716 (90.3) 

D ied 3168 (28.1) 1730 (30.5) 120 (6.3) 

D ischarged wi th 
grave prognosis 

55 (0.5) 45 (0.8) 19 (1.0) 

Transferred to other 
hospi tals 

521 (4.6) 322 (5.7) 32 (1.7) 

AOR discharge, 
condi tion unknown 

214 (1.9) 154 (2.7) 13 (0.7) 

Table 36: Crude in-ICU mortal i ty rate, by hospi tals, 2004 - 2008 

Crude in-ICU mortal i ty rate (%) 
Hospi tal  2004 2005 2006 2007 2008 

A 18.1 22.4 18.3 26.6 33.7 

B 14.1 15.8 11.6 13.9 13.9 

C 15.0 14.7 19.5 14.9 14.3 

D 21.2 20.3 20.6 19.5 16.2 

E 26.2 25.9 25.5 25.7 19.8 

F 24.5 21.0 26.9 19.3 20.8 

G 22.0 25.0 21.6 24.8 25.9 

H 21.1 22.6 26.0 19.5 22.6 

I  23.1 23.4 23.7 23.2 23.0 

J 25.5 26.8 26.0 20.5 20.2 

K 25.1 32.7 27.0 23.7 16.5 

L 26.8 21.5 21.6 19.0 18.2 

M  13.9 15.0 12.8 13.4 19.6 

N 17.1 19.4 16.2 14.5 22.2 

O - - 25.0 49.6 35.0 
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SITE INVESTIGATORS AND SOURCE DATA PROVIDERS 2008 

No. Hospi tal  Si te investigators Source data providers

1. Hospital Sultanah Bahiyah 
Alor Setar  

 

Dr. Ahmad Shaltut Othman SN Azura Che Don 

SN Mazni Bt. Abas 

SN Teo Shook Lian 

2. Hospital Raja Permaisuri 
Bainun Ipoh  

Dr. Azlina Muhamad SN Zulminarni Ariffin 

3. Hospital Raja Perempuan 
Zainab II Kota Bharu  

 

Dr. Mat Ariffin Saman SN Azizum Bt. Ismail 

SN Azilah Bt. Ishak 

SN Norhayati Hassan  

4. Hospital Kuala Lumpur  Dr. Tai Li Ling SN Prema Chitrasenan 

SN Alice Nesamany a/ p Thangapandi  

5. Hospital  Sultanah Nur 
Zahirah Kuala Terengganu    

Dr. Mohd Ridhwan Md. Nor SN Zawiah Idris  

6. Hospital Melaka  Dr.  Anita A lias SN Puspa Karunakaram 

7.  Hospital Pulau Pinang  

 

Dr. Lim Chew Har SR Chin Lai Gan 

SN Rosmawati Yusof 

8. Hospital Queen Elizabeth 
Kota Kinabalu 

Dr. Khoo Tien Meng SN Doren Abel 

SN Jusim Lugu 

9. Hospital Selayang  Dr. Haslinda Bt. Abd. Hashim  SN Noor Azwati  Bt. Daud  

SN Norzalia Bt. Saad@ Hanafi 

10. Hospital Tuanku Ja'afar 
Seremban 

Dr. Jenny Tong May Geok SN Chew Bee Ngoh 

SN Lee New  

11. Hospital Sultanah Aminah 
Johor Bahru 

Dr. Tan Cheng Cheng 

 

SN A'ilisah Bt . Abu Bakar 

MA Anuar 

MA Zakun 

MA Hairizam 

12. Hospital Tengku Ampuan 
Afzan Kuantan 

Dr. Rusnah Bt. Abd. Rahman SN Salina Bt.  Sulaiman 

SN Aminah Bt. Abd. Hamid 

13. Hospital Tengku Ampuan 
Rahimah Klang 

Dr.  Faezah Bt. Shaari 

 

SN Latifah Bt. Omar 

SN Norlaili Bt. Ismail 

14. Hospital Umum Sarawak Dr. Intan Zarina Bt. Fakir 

 

SN Noreafa Bt. Daim  

SN Sabia Lew 

15. Hospital Sultan Abdul 
Halim Sungai Petani 

Dr. Ahmad Zaini  B. Mohd Salleh SN Asmah Abu 

SN Marian Kassim 

16. Hospital Putrajaya  Dr. Fauziah Bt. Yusoff SN Noryasni 

17. Hospital Pakar Sultanah 
Fatimah Muar 

Dr. Yogabigai Balasundram SN Ropeah Bt.  Ahmad 

SN Roslina Othman 

18. Hospital Telok Intan  

 

Dr. Khairudin Zainal Abidin SN Rohayu Dalila Bt. Yusof 

SN  Azliza Bt. Zakaria  

MA Mohd Najib  B. Misbah

  

Table 34:  Incidence of  pressure sore, by hospi tals, 2008 

2008 
Hospi tal  

2007 
% n (%) per 1000 ICU days 

A 0.7 0 (0.0) 0.0 

B 8.2 26 (4.6) 9.9 

C 0.1 2 (0.2) 0.4 

D 8.9 162 (10.3) 20.9 

E 11.7 71 (8.1) 18.5 

F 0.2 2 (0.3) 0.5 

G 2.6 6 (1.3) 2.2 

H 3.1  27 (2.0) 5.0 

I  9.4 103 (9.3) 18.8 

J 1.4 6 (1.1) 2.2 

K 0.0 0 (0.0) 0.0 

L 2.3 8 (0.9) 2.1 

M  0.9 8 (1.7) 3.1 

N 0.0 1 (0.2) 0.3 

O 1.7 3 (1.6) 2.2 

P # 5 (1.5) 3.2 

Q 2.9 8 (0.9) 2.1 

R 3.2 4 (1.4) 3.9 

S 6.6 32 (7.8) 17.3 

T 6.8 28 (5.6) 10.1 

U 3.4 3 (2.1) 4.6 

V 1.3 2 (0.7) 1.4 

W 0.1 4 (0.2) 0.8 

X 1.6 1 (0.2) 0.5 

Y 3.6 2 (1.0) 2.5 

Z 0.4 1 (0.3) 0.6 

AA 2.6 9 (2.6) 4.7 

AB 3.5 13 (4.1) 9.3 

AC 5.0 37 (13.9) 29.2 

AD 0.7 3 (0.9) 2.7 

AE 7.0 21 (4.6) 10.2 

Total  4.1 598 (3.2) 7.1 

# Data was not submitted 

The incidence of pressure sores ranged from 0 to 13.9% with a mean of 3.2%, or 7.1 per 1000 
ICU days. 
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19. Hospital Taiping  Dr. As-niza Abdul Shukor SN Saleha Bt. Salleh 

SN Intan Suhaila Bt. A lias 

SN Umi Khatijah Bt. Bani 

20. Hospital Seberang Jaya  Dr. Zainisda Bt. Zainuddin SN Zuraina Bt. Muhamad 

21. Hospital Kajang Dr. Wan Hafizah Bt.  Wan Tajul 
Ariffin 

SN Faiza Mat Yusof 

SN Suriani Mat Saat 

22. 
Kangar  

Dr. Azilah Bt. Desa  SN Zulminarnani Bt. Arifin 

23. Hospital Kulim  Dr. Chua Kok Boon SN Mohana Bt. Omar 

SN Mahani Bt. Hassan 

24. Hospital Serdang  Dr. Mohd Yani Bahari  SN Zamzurina  Bt. Jahaya 

SN Siti A inah Bt. Buang 

SN Norain Bt. Mohd Saad  

25. Hospital Tuanku Ampuan 
Najihah Kuala Pilah  

Dr. Sharuddin  B. Musa SN Noormaizah Mohd Derus

MA Hazli Haziz 

26. Hospital Sri Manjung  Dr.Tin Tin Myint SN Hartini A.Rahman 

27. Hospital Miri  Dr Nor Hafizah Bt. Ghazali SN Norlida Daud 

28. Hospital Sultan Haji 
Ahmad Shah Temerloh 

Dr.Rahimah Bt. Haron SN Rakiah Mohd Noor 

 

29. Hospital Batu Pahat  Dr. Azmiza Mahani  SN Zaidah Bt. Othman 

30. Hospital Tawau  Dr. Kyaw Soe SN Salwa Bt. Isa 

SN Lilybeth Seliciano Ferez 

J 0.7 0.4 0.6 3.4 2.0 

K 0.9 0.6 0.3 2.5 1.8 

L 1.1 0.9 0.1 1.5 0.1 

M  1.3 0.9 0.7 1.1 0.5 

N 0.8 1.0 0.3 0.9 0.5 

O - - - 0 0 

P - - - - 0.4 

Q - - - 1.8 0.3 

R - - - 4.5 2.0 

S - - - 3.4 4.7 

T - - - 0 2.2 

U - - - 1.6 3.6 

V - - - 1.1 0 

W - - - 0.5 0 

X - - - 0.7 0.9 

Y - - - 3.6 4.3 

Z - - - 0 0 

AA - - - 1.5 1.9 

AB - - - 1.2 0.5 

AC - - - 2.8 0 

AD - - - 1.2 1.5 

AE - - - 2.6 1.4 

Total  0.7 0.7 0.5 2.7 1.9 

*Data for 2006 was not available 

Figure 20 :  Incidence of  unplanned extubation, by hospi tals, 2008 

 

The overall rate of unplanned extubation was 1.9 per 100 intubated days, an 
improvement over the previous year of 2.7 per 100 intubated days. 

Hospital Tuanku Fauziah



4411

 

ABBREVIATIONS 

Adm. Admission 

AOR At own risk  

APACHE II Acute Physiologic and Chronic Health Evaluation (Version II) 

CRRT Continuous renal replacement therapy 

ED Emergency department  

HD Haemodialysis 

HDU High dependency unit 

ICU Intensive care unit 

Int. Care Intensive care 

MOH Ministry of Health 

MRIC Malaysian Registry of Intensive Care 

MV Mechanical ventilation 

NA Not available 

NAICU National Audit on Adult Intensive Care Units 

NIV Non-invasive ventilation 

NNIS National Nosocomial  Infection Surveillance 

No. Number 

SAPS II Simplified Acute Physiologic Scoring System (Version II) 

SD Standard deviation 

SMR Standardised mortality ratio 

SOFA Sequential Organ Failure Assessment 

SPSS Statistical Package for Social Sciences 

VAP Ventilator-associated pneumonia 

Yrs Years 

Figure 18 : Bacteriological  cul tures in VAP, 2008 

  Figure 19 : M ul ti -drug resistant organisms in VAP, 2008 

Most (70.3%) of the micro-organisms causing VAP were Gram-negative. Acinetobacter spp., 
Pseudomonas spp. and Klebsiella spp. remained as the 3 most common organisms causing 
VAP. 

Table 33: Incidence of  unplanned extubation, by hospi tals, 2003 - 2008 

Unplanned extubation  
per 100 intubated days Hospi tal  

2003 2004 2005 2007 2008 

A 0.4 0.3 0.5 0 0.2 

B * * 0.0 2.3 2.0 

C 0.1 0.2 0.3 0.9 2.3 

D 0.5 0.6 0.5 4.3 4.1 

E 0.7 0.4 0.8 4.8 2.7 

F 0.6 0.2 0.3 1.0 0.6 

G 1.4 1.4 0.3 1.8 1.5 

H 0.2 0.8 1.8 5.1 2.9 

I  0.9 1.1 0.9 6.0 4.8 
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L 11.2 16.7 (5.9 - 26.2) 

M  7.9 8.7 (0.1 - 37.5) 

N - 18.1 (3.7 !  36.4) 

O 10.0 6.9 (0.0 !  20.3) 

P - 8.1 (1.4 !  22.5) 

Q 14.4 15.7 (2.4 !  40.4) 

R 9.5 6.5 (2.0 !  15.3) 

S 6.8 6.5 (0.4 !  29.1) 

T 0 5.2 (0.1 !  21.2) 

U 6.1 5.2 (2.3 !  7.3) 

V 12.8 8.4 (0.8-22.1) 

W - 8.9 (4.3 !  13.5) 

X 16.0 11.8 (5.5 !  22.1) 

Y 12.3 9.5 (4.1 !  20.1) 

Z 7.5 6.4 (0.4 !  19.3) 

AA 14.3 17.0 (12.6 !  31.0) 

AB 0.0 - 

AC 9.0 6.2 (2.0 !  11.0) 

AD 4.2 5.6 (1.3 !  13.4) 

AE 8.4 6.0 (0.35 !  15.0) 

Total  8.6 7.8 (0.2 !  41.7)  

The average duration from the initiation of invasive ventilation to onset of VAP was 7.8 
days. A ll hospitals reported onset of VAP exceeding 5 days of ventilation, indicating that 
most VAPs in our ICUs were late onset by nature. 

Table 32: Bacteriological  cul tures in VAP, 2007 !  2008  

2007 2008 
Hospi tals Organisms 

Al l  
N (%) 

Phase 1 
n (%) 

Phase 2 
n (%) 

Private 
n (%) 

Acinetobacter spp.  218(25.4) 135 (31.4) 84 (23.4) 0 

Pseudomonas spp. 169(19.7) 93 (21.6) 75 (20.9) 0 

Klebsiella spp. 128(14.9) 79 (18.4) 48 (13.4) 0 

M RSA  85(9.9) 37 (8.6) 26 (7.2) 0 

Others  94(11.0) 27 (6.3) 44 (12.3) 2 (100) 

Staphylococcus aureus  6(0.7) 24 (5.6) 49 (13.6) 0 

Stenotrophomonas maltophilia 23(2.7) 20 (4.7) 5 (1.4) 0 

Other gram negative bacteria 21(2.4) 8 (1.9) 8 (2.2) 0 

Fungi  68(7.9) 4 (0.9) 7 (1.9) 0 

Coagulase negative 
Staphylococcus 

46(5.4) 3 (0.7) 13 (3.6) 0 
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Figure 17 : Incidence of  VAP per 1000 venti lator days, by hospi tal , 2008 

 

Table 30:  NNIS benchmark  on VAP for qual i ty improvement 

NNIS benchmark (percenti le) 
10% 25% 50% 75% 90% 

VAP per 1000  
venti lator days 

 
3.4 

 
6.5 

 
10.1 

 
13.4 

 
17.5 

There has been a marked reduction in the incidence of VAP from 28.0 per 1000 ventilator 
days in 2003 to 13.5 in 2008. The VAP rate of 13.5 per 1000 ventilator days is w ithin the 75th

percentile of the National Nosocomial Infection Surveillance benchmark on VAP for quality 
improvement. 

Table 31: Onset of  VAP f rom ini tiation of  invasive venti lation, by hospi tals, 2007 - 
2008 

Interval  f rom ini tiation of  venti lation to VAP 
M ean (Range), days Hospi tal  

2007 2008 

A 7.9 - 

B 10.3 8.2 (1.5 - 33.1) 

C 10.3 9.1 (1.2 - 23.5) 

D 10.1 12.2 (1.4 - 41.7) 

E 6.3 5.2 (0.18 - 29.3) 

F 12.0 8.0 (1.0 - 27.3) 

G 8.1 8.4 (1.1 - 20.4) 

H 7.5 7.4 (0.3 - 21.9) 

I  7.6 6.8 (2.1 - 25.3) 

J 14.1 9.5 (2.3 - 19.4) 

K 9.7 6.5 (1.3 - 12.8) 
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INTRODUCTION 

The National Audit on Adult Intensive Care Units (NAICU) was established in 2002 

as a quality improvement initiative to conduct systematic review of the intensive 

care practices in Malaysia and where possible, to introduce remedial measures to 

improve the outcome. To date the audit has produced five reports and has 

introduced several quality measures such as ventilator and central venous care 

bundles and ICU networking.  

This year NAICU underwent major re-organisation and was renamed the Malaysian 

Registry of Intensive Care (MRIC). This report is thus the first for MRIC, but sixth in 

the series. Following the change, MRIC has now become a member of the national 

registry under the purview of Clinical Research Centre, Ministry of Health.  

The objectives of  the M RIC are to: 

1. Establish a database of patients admitted to the adult ICUs. 

2. Review the clinical practices of intensive care and to determine the outcomes. 

3. Determine the resources and delivery of intensive care service.  

4. Evaluate the impact of quality improvement measures on patient care. 

5. Conduct healthcare research related to intensive care. 

Data Col lection 

Currently there are 31 participating centres including a private hospital.  Data 

collection is carried out by trained nurses (source data providers) and specialists (site 

investigators), based on a written protocol for definitions. Data is initially entered 

into standard forms and later keyed into the computer using the software called 

SyNapse. At three monthly intervals, the data is 'burned' into compact discs and sent 

to the coordinating centre for ' data merging' at the central server. Data is 'cleaned' 

and verified before being analysed using SPSS version 10.0.1.  

This report is based on the data collected from all patients admitted to ICUs from 1 

January to 31 December 2008.  Patients admitted during this period and who were 

still in hospital on 31 January 2009, were excluded. For those who were readmitted 

to ICU, only the data from the first admission was included in the analysis. Due to 

missing data, the sum total of some variables shown in the tables may not add up to 

the actual number of ICU admissions. The total number of patients analysed was 18, 

907.

Section D Compl icat ions  

Table 29: Incidence of  VAP, by hospi tals, 2003 - 2008 

VAP  
per 1000 venti lator days Hospi tal  

2003 2004 2005 2007 2008 

A * * 20.0 3.3 0.68 

B 27.6 13.2 16.9 18.3 18.6 

C 11.2 9.6 8.6 7.4 2.9 

D 41.7 36.1 19.5 17.9 18.9 

E 50.8 52.6 7.7 49.2 32.9 

F 43.2 27.6 27.4 12.8 9.5 

G 22.1 26.4 9.9 4.9 6.1 

H 23.0 11.7 11.0 13.0 11.9 

I  28.5 17.5 17.5 17.6 13.2 

J 30.0 19.1 11.8 2.6 5.4 

K 26.2 29.7 6.8 6.2 8.2 

L 21.3 30.8 11.3 9.9 3.5 

M  10.5 11.7 26.4 13.4 15.2 

N * * 5.8 0.0 2.1 

O - - - 21.8 33.1 

P - - - - 16.8 

Q - - - 8.6 4.0 

R - - - 24.2 4.7 

S - - - 31.0 21.7 

T - - - 36.0 58.3 

U - - - 12.5 22.8 

V - - - 21.6 20.4 

W -   11.8 4.4 

X - - - 2.7 2.9 

Y - - - 17.1 21.2 

Z - - - 30.3 25.5 

AA - - - 9.8 3.6 

AB - - - 0 0.0 

AC - - - 9.0 8.8 

AD - - - 16.3 21.8 

AE - - - 20.2 11.4 

Total  28.0 23.1 14.9 15.4 13.5 

* Data for 2006 was not available 
Before 2005, VAP was defined as nosocomial pneumonia developing in a patient after 48 hours of mechanical ventilation with 
radiological evidence of new/or progressive infiltrates and a positive bacteriological culture in   blood, tracheal or bronchoalveolar 
lavage . In 2005, this definition was changed and a positive bacteriological culture was not a prerequisite to diagnose VAP. 
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RESULTS 

Section A General  Informat ion 

Table 1 : Number of  ICU beds, by hospi tals (as of  31 December 2008) 

Hospi tal  Number of  (functional ) beds 

A 13 

B 8 

C 16 

D 26 

E 16 

F 16 

G 8 

H 20 

I  16 

J 9 

K 8 

L 12 

M  9 

N 17 

O 7 

P 8 

Q 7 

R 4 

S 14 

T 8 

U 5 

V 5 

W 29 

X 10 

Y 4 

Z 6 

AA 4 

AB 6 

AC 6 

AD 4 

AE 6 

Total   327 

AD 18 (23.1) 

AE 39 (38.2) 

Total  918 (24.4) 

Withdrawal or withholding of therapy refers to discontinuing/ not initiating any of the following therapies:  
-  vasoactive drugs 
-  renal replacement therapy 
-  mechanical ventilation 
-  surgery 
-  cardiopulmonary resuscitation 

Among those who died in ICU, decision to w ithhold or w ithdraw therapy was made 
in 24.4% of them. Prendergast et al. reported that in the US between the years of 1987 
and 1993, the percentages of deaths in the ICU, that followed the w ithdrawal or 
w ithholding of life support, increased from 51% to 90%. 

There was a w ide variation in this practice among the hospitals, for which the 
reasons could not be ascertained. The differences in the interpretation of the 
definition w ithholding or w ithdrawal of therapy, could have contributed partly to 
this variation.  
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Table 2: Number of ICU admissions, by hospitals, 2004 - 2008 

2004 2005 2006 2007 2008
Hospital n % n % n % n % n % 
A 320 4.4 340 4.6 383 3.8 418 2.7 546 3.2 

B 518 7.2 488 6.5 535 5.3 439 2.9 568 3.3 

C 379 5.3 335 4.5 692 6.8 723 4.8 873 5.1 

D 991 13.7 1158 15.5 942 9.3 943 6.2 1578 9.3 

E 432 6.0 580 7.8 692 6.8 738 4.9 877 5.2 

F 327 4.5 399 5.3 491 3.9 482 3.2 788 4.6 

G 304 4.2 295 3.9 292 2.9 427 2.8 467 2.7 

H 717 9.9 666 8.9 634 6.3 1175 7.8 1366 8.0 

I 1026 14.2 920 12.3 1018 10.1 1074 7.2 1106 6.5 

J 475 6.6 478 6.4 432 4.3 513 3.4 563 3.3 

K 338 4.7 361 4.8 417 4.1 270 1.8 601 3.5 

L 422 5.8 469 6.3 442 4.4 725 4.8 847 5.0 

M 503 7.0 528 7.1 594 5.9 461 3.0 464 2.7 

N 467 6.5 455 6.1 454 4.5 517 3.4 687 4.0 

O - - - - 202 2.0 119 0.7 183 1.1 

P - - - - 234 2.3 NA - 351 2.1 

Q - - - - 328 3.2 611 4.0 869 5.1 

R - - - - 318 3.1 253 1.6 281 1.7 

S - - - - 259 2.0 684 4.5 412 2.4 

T - - - - 412 4.1 59 0.3 504 3.0

U - - - - 228 2.3 146 0.9 142 0.8 

V - - - - 211 2.1 238 1.5 268 1.6 

W - - - - - - 1842 12.2 1900 10.0 

X - - - - - - 382 2.5 429 2.5 

Y - - - - - - 140 0.9 193 1.1 

Z - - - - - - 226 1.5 347 2.0 

AA - - - - - - 266 1.5 342 2.0 

AB - - - - - - 256 1.7 316 1.9 

AC - - - - - - 180 1.2 267 1.6 

AD - - - - - - 298 1.9 316 1.9 

AE - - - - - - 385 2.5 456 2.7 

Total 7219 100.0 7472 100.0 10110 100.0 14990 100.0 18907 100.0 

The number of admissions has increased over the years. This increase was not merely due to 
an increase in the number of participating centres, but also an increase in patient load in all 
existing centres, except in hospitals M and R.

In 2008, Hospital W reported the highest percentage of cases (10%), followed by Hospital D 
(9.3%) and Hospital H (8.0%).

Z 8 (0.5) 10.3 (9.4) 7 (87.5) 1 (12.5) 

AA 46 (2.8) 6.7 (6.4) 45 (97.8) 1 (2.2) 

AB 11 (0.6) 6.2 (5.5) 10 (90.9) 1 (9.1) 

AC 23 (1.4) 6.6 (6.6) 22 (95.7) 1 (4.3) 

AD 34 (2.0) 4.8 (3.7) 34 (100.0) 0 

AE 39 (2.3) 8.5 (8.3) 23 (59.0) 16 (41.0) 

Total (1671) 12.8  7.2 (5.8) 1156 (68.9) 523 (31.1) 

The incidence of tracheostomy in invasively ventilated patients was 12.8%. Only a 
third (31.3%) of these were done percutaneously.  There were 9 hospitals where all 
tracheostomies were performed surgically. 

The median time from initiation of invasive ventilation to tracheostomy was 5.8 days. 
Hospital I had the shortest time of 3.6 days while Hospital L had the longest at 17.4 
days.  

Table 28: Withdrawal or withholding of therapy, by hospitals, 2008 

Hospital  
Withdrawal  or withholding of therapy 

n (%) 
A 24 (13.0) 

B 17 (21.5) 

C 1 (0.8) 

D 131 (51.2) 

E 9 (5.2) 

F 0 (0.0) 

G 4 (3.3) 

H 125 (40.5) 

I 155 (61.0) 

J 38 (33.3) 

K 45 (45.5) 

L 58 (37.7) 

M 11 (12.1) 

N 0 (0.0) 

O NA 

P 29 (34.5) 

Q 1 (0.7) 

R 16 (23.9) 

S 64 (42.4) 

T 1 (0.9) 

U 0 (0.0) 

V NA 

W 3 (2.8) 

X 0 (0.0) 

Y 0 (0.0) 

Z 0 (0.0) 

AA 9 (10.6) 

AB 2 (2.4) 

AC 0 (0.0) 
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Figure 1 : Number of  ICU admissions, by hospi tals, 2008 

Table 3 : Reporting rates, by hospi tals, 2007 -  2008 

 

Hospi tal  2007 
(%) 

2008 
(%) 

A 86.7 91.3 

B 93.2 97.4 

C 97.1 96.3 

D 98.4 98.9 

E 99.2 99.7 

F 99.4 90.9 

G 97.7 99.6 

H 99.9 99.3 

I  99.5 99.8 

J 99.4 99.6 

K 49.6 98.2 

L 100.0 99.3 

M  93.0 93.0 

N 75.2 90.3 

O 29.2 53.4 

P 0 80.9 

Q 74.3 82.6 

R 87.6 102.2 

S 99.9 46.6 

T 20.1 99.0 

U 54.0 57.7 

V 82.2 91.8 

W - - 

X 95.7 95.8 

Figure 16 :  Techniques of  tracheostomy, 2008 

Table 27:  Tracheostomy, by hospi tals, 2008 

Type of  tracheostomy 
n (%) Hospi tal  

Tracheotomies
performed 

n (%) 

Timing of  
tracheostomy f rom 

ini tiation of  
venti lation 

mean (median), days
Surgical  Percutaneous 

A 64 (3.8) 6.1 (4.9) 33 (51.6) 31 (48.4) 

B 99 (5.9) 5.9 (5.2) 64 (64.6) 35 (35.4) 

C 117 (7.0) 7.8 (5.5) 89 (76.1) 28 (23.9) 

D 133 (8.0) 7.9 (6.2) 36 (27.1) 97 (72.9) 

E 84 (5.0) 6.9 (7.0) 77 (91.7) 7 (8.3) 

F 88 (5.2) 7.4 (6.2) 84 (95.5) 4 (4.5) 

G 57 (3.4) 8.2 (7.0) 57 (100.0) 0 (0.0) 

H 124 (7.4) 6.9 (6.3) 121 (97.6) 3 (2.4) 

I  242 (14.5) 4.2 (3.6) 39 (16.1) 203 (83.9) 

J 53 (3.2) 7.5 (6.9) 46 (86.8) 7 (13.2) 

K 64 (3.8) 7.3 (6.2) 17 (26.6) 47 (73.4) 

L 21 (1.3) 17.9 (17.4) 20 (95.2) 1 (4.8) 

M  49 (2.9) 9.1 (7.3) 45 (91.8) 4 (8.2) 

N 55 (3.2) 8.2 (5.6) 54 (98.2) 1 (1.8) 

O 23 (1.4) 11.0 (10.0) 23 (100.0) 0 (0.0) 

P 5 (0.4) 12.1 (8.4) 5 (100.0) 0 (0.0) 

Q 34 (2.0) 13.2 (9.5) 15 (44.1) 19 (55.9) 

R 16 (1.0) 6.6 (5.4) 6 (37.5) 10 (62.5) 

S 53 (3.2) 6.9 (6.2) 53 (100.0) 0 (0.0) 

T 44 (2.6) 9.8 (7.7) 43 (97.7) 1 (2.3) 

U 19 (1.1) 5.7 (4.3) 19 (100.0) 0 (0.0) 

V 20 (1.2) 8.4 (6.5) 20 (100.0) 0 (0.0) 

W 15 (0.7) 8.7 (7.4) 10 (66.7) 5 (33.3) 

X 29 (1.7) 9.7 (8.1) 29 (100.0) 0 (0.0) 

Y 10 (0.6) 5.9 (6.4) 10 (100.0) 0 (0.0) 



1837

  

 

 

  

 

Y 89.4 98.0 

Z 92.5 89.2 

AA 90.9 97.2 

AB 90.3 100.0 

AC 82.9 68.5 

AD 98.1 101.3 

AE 97.5 98.9 

Total  82.4 89.9 

The reporting rate is calculated by comparing the number of ICU admissions 
reported to NAICU and to the national census. The total number reported to NAICU 
was slightly less than that to the national census, as patients who were still in 
hospital on 31 January 2009 were excluded in the analysis. 

Overall, there was an improvement in the reporting rates from 82.4% in 2007 to 
89.9% in 2008, w ith marked improvement from Hospitals T, K and N. 

Hospitals O and U had low reporting rates (53.4% and 57.7% respectively). 

Table 4 : Intensive care referrals and refusal  of  admission, by hospi tals, 
2004 - 2008 

2004 2005 2006 2007 2008 

Hospi tal
No.

referred 
for int. 

care

 % 
denied 
adm. 

  

No. 
referred 
for int. 

care 

 % 
denied 
adm. 

 

No.  
referred 
for int. 

care 

 % 

adm. 

  

No. 

for int. 
care 

 % 
denied 
adm. 

  

No. 
referred 
for int. 

care 

 % 
denied 
adm. 

  

A 224 37.9 * * # # 429 76.2 227 23.4 

B 827 70.5 1024 73.2 1054 78.1 1299 81.8 1478 84.3 

C 789 90.4 872 91.6 351 94.3 635 77.2 633 79.5 

D 1795 32.5 2170 38.0 2294 38.4 2327 36.2 2512 34.4 

E 290 51.7 *  * 185 45.9 79 16.5 440 40.0 

F 387 55.6 737 73.8 876 74.5 1490 82.3 1657 73.0 

G 984 74.6 1048 69.8 1330 66.0 1558 62.6 1770 65.5 

H 116 31.9 811 50.7 879 52.2 1085 43.2 940 62.1 

I  1524 61.4 870 68.5 2066 57.2 2101 48.6 1638 49.0 

J 467 37.0 454 35.0 447 36.9 811 33.3 768 28.3 

K 398 43.0 404 30.2 476 29.2 160 20.6 385 26.8 

L 812 52.2 908 50.7 720 57.9 953 68.1 1067 67.1 

M  544 32.2 535 29.7 315 30.5 569 51.5 580 61.4 

N 115 67.8 *  * 249 48.6 299 60.9 294 60.9 

O - - - - # # 95 + 60.9 137 42.3 

P - - - - # # # # 212 0.0 

Q - - - - # # 575 18.1 542 32.1 

R - - - - # # 211 9.5 52 + 5.8 

S - - - - 488 62.9  685 5.7 499 15.4 

T - - - - * * 226 1.3 222 21.6 

U - - - - * * 9 + 22.2 # # 

V - - - - * * 84 19.1 335 20.3 

Figure 14 :  M odal i ties of  renal  replacement therapy, 2008 

Intermittent haemodialysis remained as the most common modality of renal 
replacement therapy performed in the ICUs. Despite the limited role of peritoneal 
dialysis in the management of acute renal failure in the critically il l, 21% of patients 
in Phase 2 hospitals had peritoneal dialysis in the management of acute renal failure. 

Figure 15 : Tracheostomy, 2008 

Table 26: Tracheostomy and techniques, 2008 

Hospi tals 

Phase 1 
n (%) 

Phase 2 
n (%) 

Private 
n (%) 

Total  
n (%) 

Tracheostomy  1247 (14.1)           412 (10.2) 12 (9.4) 1671 (12.8) 

Tracheotomy technique

Surgical  782 (62.6) 364 (87.9) 10 (66.7) 1156 (68.9) 

Percutaneous 468 (37.4) 50 (12.1) 5 (33.3) 523 (31.1) 
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W - - - - - - - - - - 

X - - - - - - 416 22.1 303 44.6 

Y - - - - - - 225 26.7 334 39.2 

Z - - - - - - 192 35.4 236 26.7 

AA - - - - - - 310 14.8 346 4.3 

AB - - - - - - 248 0.0 326 * 

AC - - - - - - 116 25.0 168 14.5 

AD - - - - - - 289 17.7 291 12.7 

AE - - - - - - 162 27.8 299 43.1 

Total  9272 54.5 9833 56.5 12280 53.4 17638 47.9 18689 48.3
*  Excluded due to gross under-reporting 
# Data was not submitted 
+ Under-reporting, but were not excluded  

Due to the unavailability of beds, 48.3% of patients were refused ICU admission. 

L 5.3 + 8.0 4.4 + 6.7 4.2 + 6.3 4.0 + 6.0 3.3 + 5.2 

M  3.7 + 4.8 3.3 + 4.7 3.3 + 4.9 4.8 + 7.5 4.9 + 7.9 

N 3.9 + 5.7 4.9 + 6.6 4.9 + 6.0 4.0 + 5.4 4.7 + 9.5 

O - - 6.0 +7.0 6.0 + 7.7 6.5 + 6.8 

P - - 5.8 + 8.3 # 3.8 + 5.7 

Q - - 7.0 + 9.5 5.8 + 7.7 5.6 + 10.2 

R - - 3.9 + 7.7 4.1 + 7.2 3.7 + 6.3 

S - - 4.4 + 6.3 4.7 + 7.0 4.1 + 5.2 

T - - 4.7 + 6.1 5.7 + 2.0 4.9 + 7.4 

U - - 4.0 + 5.2 3.7 + 4.8 3.3 + 4.5 

V - - 3.0 + 3.4 4.4 + 7.3 4.0 + 7.8 

W - - - 3.2 + 5.4 4.1 + 5.3 

X - - - 4.1 + 6.5 4.4 + 5.6 

Y - - - 5.2 + 10.0 3.9 + 5.5 

Z - - - 5.9 + 7.8 5.0 + 6.5 

AA - - - 6.4 + 8.7 5.5 + 8.7 

AB - - - 4.4 + 7.3 4.3 + 6.0 

AC - - - 5.8 + 7.2 4.6 + 5.5 

AD - - - 2.9 + 3.5 2.7 + 3.3 

AE - - - 4.2 + 6.3 4.7 + 7.5 

Total  4.5 + 6.5 4.6 + 7.0 4.5 + 6.4 4.6 + 6.6 4.2 + 6.9 

# Data not submitted
 

The average duration of invasive ventilation was 4.2 days and it has remained the 
same over the years. Hospital AD had the shortest average duration of invasive 
ventilation (2.7 days) while Hospital O had the longest at 6.5 days. 

Table 25: Renal  replacement therapy and modal i ties, 2008 

Hospi tals 

Phase 1 
n (%) 

Phase 2 
n (%) 

Private 
n (%) 

Renal  replacement 
therapy 

1477 (13.3)           770 (13.7) 56 (2.9) 

M odal i ties of  therapy 

Intermi ttent 
haemodialysis 

986 (59.6) 581 (72.5) 49 (87.5) 

Continuous renal  
replacement therapy

572 (34.6) 52 (6.5) 3 (5.4) 

Peri toneal  dialysis 95 (5.8) 168 (21.0) 4 (7.1) 
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Section B Pat ient  Characterist ics 

Table 5: Gender, 2008 

Hospi tals 
Gender Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
n (%) 

M ale 6731 (59.4) 3284 (57.9) 1066 (56.2) 
Female 4594 (40.6) 2385 (42.1) 832 (43.8) 
Total  11325 (100.0) 5669 (100.0) 1898 (100.0) 

Figure 2:  Gender, 2008 

Table 6:  Age, 2008  

Hospi tals 
Age (years) Phase 1 Phase 2 Private 

A l l  ages 

M ean + SD  45.2 + 20.3 47.2 + 21.1 52.1 + 23.1 

M edian 46.3  50.3 54.1 

Range 0.1 -  96.7 0.00 -  100.5 0.09 -  101.0 

Age exceeding 18 years  

M ean + SD  48.7 + 18.0 51.2 + 18.0 57.1 + 18.3 

M edian 49.4 50.3 57.1 

Range 18.0 -  96.7 18.0 -  100.5 18.1 -  101.0 

The average age including paediatrics was 46.5  + 20.9 years (median 48.4 years), 
while it was 50.3 + 18.2 years (median 51.5 years) for the adult patients (age 
exceeding 18 years), in all hospitals. The average age of patients admitted to ICUs is 
higher now as compared to 2003 when the average age of the adult patients was 46.6 
+ 18.2 years. 

Figure 13 : Non-invasive venti lation in M OH hospi tals, 2004 - 2008 

 

The incidence of non-invasive ventilation had increased from 6.5% in 2003 to 12.1% 
in 2008. 

Table 23 : Re-intubation, 2008 

Hospi tals 
Phase 1 
n (%) 

Phase 2 
n (%) 

Private 
n (%) 

Re-intubation 808 (9.1) 312 (7.7) 7 (5.5) 

Re-intubation after planned or accidental extubation with an undefined time interval between the two 

The re-intubation rate in Ministry of Health hospitals was 8.7% and has remained 
unchanged in the last six years.  

Table 24 : Duration of  invasive venti lation, by hospi tals, 2004 - 2008 

M ean + SD, days 
Hospi tal  2004 2005 2006 2007 2008 

A 3.5 + 4.8 3.9 + 6.5 3.9 + 6.0 3.9 +  5.1 3.6 + 4.5 

B 5.2 + 7.2 5.6 + 8.7 5.0 + 7.0 5.8 + 7.6 4.2 + 6.9 

C 5.1 + 5.4 6.0 + 7.5 5.6 + 7.0 5.5 + 7.9 4.7 + 6.9 

D 4.0 + 5.9 4.4 + 6.4 4.8 + 7.3 4.6 + 6.1 3.7 + 6.6 

E 5.7 + 8.0 5.3 + 8.3 4.5 + 6.4 4.2 + 5.6 4.1 + 5.6 

F 7.4 + 8.9 5.8 + 6.9 4.9 + 6.9 4.7 +7.8 4.7 + 8.6 

G 4.9 + 7.8 5.1 + 8.1 5.4 + 7.1 4.7 + 5.5 5.3 + 10.5 

H 2.7 + 6.8 2.9 + 4.4 3.0 + 3.8 4.2 + 5.2 4.1 + 5.3 

I  5.5 + 6.5 5.9 + 8.4 4.9 + 6.2 5.1 +6.6 4.6 + 7.2 

J 4.0 + 5.3 3.8 + 5.5 4.3 + 5.9 3.9 +5.0 3.8 + 6.5 

K 3.8 + 4.9 4.7 + 8.0 3.6 + 5.2 3.9 + 5.0 3.6 + 5.1 
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Figure 3 : Age groups, 2008  

Table 7 : Ethnici ty, 2008 

Hospi tals 
Ethnic group Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
n (%) 

M alay 6565 (58.1) 3469 (61.2) 371 (19.5) 

Chinese 2011 (17.8) 928 (16.4) 1203 (63.4) 

Indian 1232 (10.9) 566 (10.0) 250 (13.2) 

Foreigner 551 (4.9) 282 (5.0) 44 (2.3) 

Bumiputra  
Sabah/Sarawak 

598 (5.3) 194 (3.4) 1 (0.1) 

Other M alaysian 264 (2.3) 192 (3.4) 29 (1.5) 

Orang Asl i  80 (0.7) 38 (0.7) - 

Unknown 4 (0.0) 2 (0.0) - 

Total  11305 (100.0) 5671 (100.0) 1898 (100.0) 

Figure 4 : Ethnici ty, 2008 

Section  C Intervent ions 

Table 22 : M echanical  venti lation, 2008 

Hospi tals 
M echanical  
venti lation 

Phase 1 

n (%) 
Phase 2 

n (%) 
Private 

n (%) 
Total  
n (%) 

Invasive  9112 (80.4) 4113 (72.5) 128 (6.7) 13353 (70.6) 

*Non-invasive 1652 (15.0) 553 (9.9) 25 (1.3) 2230 (12.1) 
*Refers to the continuous use of a non-invasive ventilator for > 1 hour during ICU stay 

Figure 11 : Invasive venti lation, 2008 

77.8% of patients admitted to Ministry of Health hospitals received invasive 
ventilation, which was similar to the previous years. By contrast, only 6.7% of 
patients in the private hospital had invasive ventilation.  

Figure 12 : Non-invasive venti lation, by hospi tals, 2008 
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Table 8 : Length of  ICU stay, by hospi tals, 2004 - 2008 

M ean (M edian), days 
Hospi tal  2004 2005 2006 2007 2008 

A 3.9  4.0  4.3  4.3 (2.4) 4.3 (2.4) 

B 5.0 5.5 4.5 5.2 (2.2) 4.6 (2.0) 

C 5.1 5.8 5.1 5.4 (2.7) 5.1 (2.7) 

D 5.4 4.7 5.2 5.1 (2.9) 4.9 (2.4) 

E 5.8 5.1 4.6 4.5 (2.6) 4.4 (2.7) 

F 6.5 5.3 4.9 4.4 (1.9) 4.8 (2.7) 

G 4.7 4.8 5.4 4.8 (3.0) 5.9 (3.0) 

H 2.7 2.8 2.8 3.7 (1.9) 4.0 (2.0) 

I  5.2 5.9 4.8 4.9 (2.5) 4.9 (3.8) 

J 3.9 3.9 4.2 4.2 (2.3) 4.8 (2.5) 

K 4.1 3.9 3.5 4.3 (2.3) 4.2 (2.6) 

L 5.4 4.6 4.5 4.8 (2.5) 4.5 (2.5) 

M  3.8 3.4 3.3 4.7 (2.3) 5.5 (2.6) 

N 4.5 4.7 5.0 4.6 (2.3) 4.6 (2.0) 

O - - 5.1 6.4 (4.1) 7.3 (4.8) 

P - - - - 4.5 (1.9) 

Q - - 5.7 5.1 (2.8) 4.4 (3.0) 

R - - 3.9 4.4 (2.5) 3.7 (2.4) 

S - - 4.3 4.8 (2.5) 4.5 (2.8) 

T - - 4.6 5.9 (1.9) 5.5 (2.5) 

U - - 4.5 4.4 (2.7) 4.6 (2.5) 

V - - 3.5 5.2 (2.1) 5.2 (2.8) 

W - - - 2.5 (1.2) 2.5 (1.4) 

X - - - 4.4 (2.2) 4.8 (2.7) 

Y - - - 5.4 (2.2) 4.2 (2.4) 

Z - - - 6.4 (2.5) 4.9 (2.7) 

AA - - - 5.5 (2.7) 5.6 (3.2) 

AB - - - 4.0 (2.3) 4.4 (2.0) 

AC - - - 5.5 (3.1) 4.8 (2.8) 

AD - - - 3.5 (2.2) 3.6 (2.4) 

AE - - - 4.6 (2.10 4.5 (2.3) 

Total  4.7 4.6 4.5 4.7(2.4) 4.7 (2.6) 

The mean length of ICU stay was 4.7 days and it has remained unchanged over the past six 
years. Hospital W reported the shortest length of stay (2.7 days) while Hospital O reported 
the longest stay of 7.2 days. 

Table 21 :  SOFA score, by hospi tals, 2007 - 2008  

SOFA score 
M ean (median) Hospi tal  

2007  2008 

A 6.8 (6) 7.3 (7) 

B 6.9 (6) 6.6 (6) 

C 5.3 (5) 4.8 (4) 

D 7.1 (7) 6.6 (6) 

E 7.6 (7) 7.6 (7) 

F 6.1 (6) 6.6 (6) 

G 7.2 (7) 7.3 (7) 

H 5.2 (4) 5.5 (5) 

I  7.5 (7) 7.2 (7) 

J 6.4 (6) 6.6 (6) 

K 5.7 (5) 6.3 (6) 

L 4.8 (3) 3.9 (3) 

M  5.4 (5) 5.6 (5) 

N 4.5 (4) 4.9 (4) 

O 7.6 (8) 7.1 (7) 

P # 5.2 (4) 

Q 6.2 (5) 5.7 (5) 

R 8.7 (8.5) 7.4 (7) 

S 7.9 (7) 8.0 (8) 

T 5.4 (4) 6.5 (6) 

U 7.4 (7) 6.6 (6) 

V 6.0 (5) 6.3 (6) 

W 1.8 (1) 2.0 (1) 

X 5.9 (5) 6.0 (5) 

Y 8.3 (8) 7.7 (7) 

Z 7.4 (7) 7.0 (7) 

AA 6.8 (7) 7.0 (6) 

AB 7.5 (7) 8.2 (8) 

AC 6.0 (6) 6.4 (6) 

AD 7.4 (7) 7.4 (7) 

AE 6.2 (6) 6.1 (6) 

Total  6.5 (6) 5.9 (5) 

# Data not submitted 
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Table 9 : Length of  hospi tal  stay, by hospi tals, 2004 - 2008 

M ean (M edian), days 
Hospi tal  2004 2005 2006 2007 2008 

A 16.8 14.9 14.8 14.2 (9.7) 15.5 (9.3) 

B 24.3 22.1 20.3 21.7 (14.0) 21.4 (13.7) 

C 19.8 19.0 16.6 15.4 (10.6) 17.0 (10.6) 

D 22.9 18.7 19.6 19.7 (12.4) 20.1 (11.4) 

E 20.3 17.6 17.1 17.2 (10.7) 16.9 (11.1) 

F 19.2 17.0 15.9 15.7 (10.8) 18.8 (11.3) 

G 16.7 15.8 17.1 16.6 (11.1) 20.4 (12.4) 

H 15.0 14.0 12.5 13.6 (9.7) 14.6 (10.0) 

I  17.7 17.9 15.7 16.2 (11.3) 16.1 (10.4) 

J 18.9 16.5 16.0 17.5 (12.1) 18.5 (12.4) 

K 16.6 14.4 16.1 15.2 (9.0) 16.7 (11.9) 

L 17.8 15.7 16.1 16.4 (10.7) 16.0 (10.9) 

M  21.2 17.4 17.7 20.4 (13.1) 21.2 (14.1) 

N 22.8 22.8 23.3 29.5(19.0) 26.2 (15.2) 

O - - 14.0 11.4 (7.6) 14.4 (9.6) 

P - - - - 13.8 (7.9) 

Q - - 17.9 15.7 (10.5) 17.6 (10.3) 

R - - 12.3 10.8 (8.03) 11.7 (8.5) 

S - - 15.6 12.0 (8.3) 11.6 (7.9) 

T - - 10.7 14.5 (8.4) 12.9 (9.1) 

U - - 13.3 13.9 (10.3) 12.6 (9.8) 

V - - 14.5 18.1 (10.4) 15.6 (10.7) 

W - - - 12.1 (5.7) 11.8 (5.9) 

X - - - 13.9 (9.8) 15.5 (11.2) 

Y - - - 13.8 (7.6) 11.3 (8.6) 

Z - - - 13.5 (9.0) 10.6 (6.8) 

AA - - - 13.0 (7.7) 14.8 (9.9) 

AB - - - 12.4 (8.9) 15.8 (9.7) 

AC - - - 15.2 (10.3) 14.6 (10.0) 

AD - - - 11.4 (7.2) 10.3 (7.7) 

AE - - - 16.6 (10.4) 17.1 (9.6) 

Total  19.5 17.6 16.4 16.3 (10.5) 15.9 (10.3) 

Hospital stay refers to the duration from hospital admission to hospital discharge. The 
average length of hospital stay had decreased over the years. Hospital N reported an 
average length of hospital stay that exceeded 25 days. 

Table 20 : SAPS I I  score, by hospi tals, 2003 !  2008 

SAPS I I  Score 
mean (median) Hospi tal  

2003 2004 2005 2007 2008 

A 30.5 28.5 32.4 40.4 42.2 (40.0) 

B 32.4 32.1 33.5 33.4 36.2 (32.0) 

C 32.9 32.0 27.0 31.5 31.0 (29.0) 

D 35.1 36.9 37.2 39.1 37.5 (36.0) 

E 41.3 35.3 34.2 40.2 39.5 (37.0) 

F 39.3 36.4 35.7 31.9 35.0 (32.0) 

G 38.8 39.5 37.9 43.3 42.4 (40.0) 

H 36.9 34.5 34.1 34.4 35.3 (32.0)  

I  38.2 38.6 39.1 38.6 37.5 (35.0)  

J 37.7 35.7 38.8 36.3 36.6 (34.0) 

K 42.1 37.1 42.7 39.8 37.6 (36.0)  

L 36.2 33.1 34.4 32.8 29.7 (27.0) 

M  35.6 31.4 32.6 32.0 33.3 (30.0) 

N 31.1 29.1 30.3 32.8 34.7 (32.0) 

O - - - 44.2 43.8 (41.0) 

P - - - # 33.5 (29.0) 

Q - - - 32.5 30.3 (26.0) 

R - - - 49.2 43.6 (42.0) 

S - - - 43.5 45.6 (44.5) 

T - - - 35.8 39.6 (38.0) 

U - - - 43.6 35.4 (32.0) 

V - - - 35.3 35.0 (32.0) 

W - - - 21.7  21.0 (19.0) 

X - - - 37.1 36.6 (33.0) 

Y - - - 47.9 43.0 (41.0) 

Z - - - 39.2 37.1 (34.0) 

AA - - - 40.8 43.5 (42.0) 

AB - - - 43.2 46.6 (44.0) 

AC - - - 35.2 34.2 (33.0) 

AD - - - 40.7 41.0 (41.0) 

AE - - - 35.4 34.2 ( 32.0) 

Total  36.1 34.8 35.5 37.2 35.2 (32.0) 

# Data not submitted 
Data for 2006 not available 

The average SAPS II score did not change much over the years. The average SAPS II score in 
MOH hospitals was 35.2; which has a predicted risk of in-hospital mortality of 27.0%.  
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Table 10 : Referring uni ts, 2008 

Hospi tals 
Referring Uni ts Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
n (%) 

M edicine 4099 (36.3) 2597 (46.1) 646 (34.1) 

General  surgery 3256 (28.8) 1797 (31.9) 139(7.3) 

Orthopaedics 918 (8.1) 490 (8.7) 175 (9.2) 

Obstetrics &  Gynaecology 728 (6.4) 387 (6.9) 23 (1.2) 

Vascular surgery 194 (1.7) 1 (0.0) 40 (2.1) 

Paediatric surgery 57 (0.5) 61 (1.1) 13 (0.7) 

Neurosurgery 905 (8.0) 6 (0.1) 200 (10.6) 

Plastic surgery 116 (1.0) 1 (.0) 8 (0.4) 

Ear, Nose &  Throat 270 (2.4) 63 (1.1) 17 (0.9) 

Ophthalmology 19 (0.2) 4 (0.1) 2 (0.1) 

Urology 126 (1.1) 0(0.0) 53 (2.8) 

Dental  surgery 80 (0.7) 9 (0.2) 1 (0.1) 

Paediatric medicine 130 (1.2) 183 (3.3) 92 (4.9) 

Cardiology 21 (0.2) 2 (0.0) 129 (6.8) 

Haematology 10 (0.1) 0(0.0) 19 (1.0) 

Nephrology 181 (1.6) 27 (0.5) 84 (4.4) 

Neurology 97 (0.9) 0(0.0) 216 (11.4) 

Cardiothoracic surgery 3 (0.0) 0.(0.0) 24 (1.3) 

Others 89 (0.8) 1 (0.0) 14 (0.7) 

Total  11299 (100.0) 5629 (100.0) 1895 (100.0) 

Figure 5 :    Referring uni ts, 2008 

Table 19 : Ten most common APACHE I I  diagnostic category leading to ICU 
admission, 2008

Diagnosis Number Percentage

Phase 1 Hospi tals   

Non-operative:  Sepsis 1207 10.7 

Non-operative: Respiratory infection 852 7.5 

Operative: Respiratory system as principal reason for admission  820 7.2 

Non-operative: Respiratory system as principal reason for admission 672 5.9 

Operative: G I perforation / obstruction 567 5.0 

Operative: Cardiovascular system as principal reason for admission 503 4.4 

Operative: Respiratory insufficiency after surgery  435 3.8 

Non-operative: Head trauma 392 3.5 

Non-operative: Neurological system as principal reason for admission 390 3.4 

Operative: Multiple trauma 363 3.2 

  

Phase 2 Hospi tals   
Non-operative: Respiratory system as principal reason for admission  619 10.9 

Non-operative: Sepsis  450 7.9 

Non-operative: Metabolic/ renal system as principal reason for admission 360 6.3 

Non-operative: Respiratory infection  344 6.1 

Non-operative: Cardiovascular system as principal reason for admission  283 5.0 

Operative: G I perforation / obstruction  274 4.8 

Operative: Respiratory system as principal reason for admission 272 4.8 

Non-operative: Neurological system as principal reason for admission  226 4.0 

Operative:  Gastrointestinal system as principal reason for admission 213 3.8 

Non-operative :  Head trauma 191 3.4 

  

Private Hospi tal    
Non-operative: Neurological system as principal reason for admission 191 10.1 

Non-operative: Cardiovascular system as principal reason for admission 182 9.6 

Operative: Cardiovascular system as principal reason for admission 163 8.6 

Non-operative: Metabolic/ renal system as principal reason for admission 161 8.5 

Non-operative: Gastrointestinal bleeding 114 6.0 

Non-operative: Respiratory system as principal reason for admission 110 5.8 

Non-operative: Respiratory infection 93 4.9 

Non-operative: Gastrointestinal system as principal reason for admission 93 4.9 

Non-operative:  Coronary artery disease 73 3.8 

Operative:  Neurological  system as principal reason for admission 64 3.4 
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Table 11 : Category of  patients in M OH hospi tals, 2004 - 2008 

Category 2004 
(%) 

2005 
(%) 

2006 
(%) 

2007 
(%) 

2008 
(%) 

Non-operative 44.8 48.4 49.0 55.8 59.2 

Elective operative 18.8 16.5 15.9 13.2 14.3 

Emergency operative 34.4 35.1 35.1 31.0 26.5 

Non-operative: No surgery within 7 days prior to ICU admission or within the first 24 hours of ICU 
admission 

 Elective operative: Scheduled surgery within 7 days prior to ICU admission or during the first 24 hours of 
ICU admission 

 Emergency operative: Unscheduled surgery within 7 days prior to ICU admission or during the first 24 hours 
of ICU admission 

Table 12 : Category of  patients, 2008 

Hospi tals 

Category of  patients Phase 1 
n (%) 

Phase 2 
n (%) 

Private 
n (%) 

Non-operative 6227 (55.1) 3619 (64.2) 1303 (68.8) 

Elective operative 1643 (14.5) 595 (10.6) 463 (24.4) 

Emergency operative 3432 (30.4) 1424 (25.3) 129 (6.8) 

Total  11302 (100.0) 5638 (100.0) 1895 (100.0) 

Figure 6 :  Category of  patients, 2008 

The percentage of non-operative patients had increased over the past years and has 
exceeded that of operative cases. The percentage of non-operative patients in Phase 2 
hospitals exceeded that of Phase 1 hospitals. There are less subspecialty surgical 
units in Phase 2 hospitals and hence less complex surgical cases requiring intensive 
care post-operatively.

Table 18 : Ten most common diagnoses leading to ICU admission, 2008 

Diagnosis Number Percentage 

Phase 1 Hospi tals   
Head Injury 1133 10.0 

Sepsis 866 7.6 

Community- acquired pneumonia 547 4.8 

Gastrointestinal perforation ( including anastomotic leak) 432 3.8 

Bronchial asthma 379 3.3 

Dengue 331 2.9 

Intra-abdominal injury 299 2.6 

Chronic lower respiratory disease 278 2.5 

Non-cardiogenic pulmonary oedema 268 2.4 

ENT/  oral condition 253 2.2 

  

Phase 2 Hospi tals   

Sepsis 619 10.9 

Head injury 339 6.0 

Community- acquired pneumonia 269 4.7 

Chronic renal failure/  end -stage renal failure 224 3.9 

Dengue 201 3.5 

Gastrointestinal perforation (including anastomotic leak) 198 3.5 

Chronic lower respiratory disease 195 3.4 

Bronchial asthma 189 3.3 

Non-cardiogenic pulmonary oedema 152 2.7 

Intra-abdominal injury 149 2.6 

  

Private Hospi tal    

Cerebrovascular disease 145 7.6 

Dengue 138 7.3 

Other disorders of the musculoskeletal system 124 6.5 

Gastrointestinal bleeding 123 6.5 

Other CNS condition 117 6.2 

Other abdominal/  pelvic conditions 92 4.8 

Other renal/  genito-urinary conditions 86 4.5 

Ischaemic heart disease/  acute coronary syndrome 64 3.4 

Epilepsy 61 3.2 

Other cardiovascular conditions 58 3.1 
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Table 13 : Location before ICU admission, 2008 

Hospi tals 
Location Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
n (%) 

Ward 3895 (34.5) 2594 (46.0) 477 (25.2) 

Operation theatre 4091 (36.2) 1589 (28.2) 440 (23.2) 

Emergency department 1883  (16.7) 819  (14.5) 836 (44.1) 

Other cri tical  areas 738 (6.5) 285 (5.1) 12 (0.6) 

Other locations 65 (0.6) 14 (0.2) 104 (5.5) 

Other hospi tals 631 (5.6) 341 (6.0) 26 (1.4) 

Total  11303 (100.0) 5642 (100.0) 1895  (100.0) 

Figure 7 : Location before ICU admission, 2008 

Table 14 : Location before ICU admission in M OH hospi tals, 2004 - 2008 

Location 2004 
(%) 

2005 
(%) 

2006 
(%) 

2007 
(%) 

2008 
(%) 

Ward 33.4 32.5 32.8 37.2 34.5 

Operation theatre 42.8 45.4 40.6 35.7 36.2 

Emergency department 9.0 9.3 12.6 13.2 16.7 

Other cri tical  areas 11.8 9.6 9.0 7.3 6.5 

Other locations 0.2 0.4 0.5 0.4 0.6 

Other hospi tals 2.8 2.8 4.5 6.1 5.6 

There has been a gradual increase in direct admissions from the emergency 
department. Inter-hospital transfers have also increased over the years. Notably the 
percentage of admissions from the operating theatre was on the decline. 

Table 17 : Number of  organ fai lure on ICU admission, 2008 

Hospi tals 
Number of  organ fai lure Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
N (%) 

No organ failure 3850 (37.1) 1552 (32.7) 1193 (72.3) 

1 organ  3068 (29.6) 1477 (31.1) 378 (22.9) 

2 organs 2145 (20.7) 989 (20.8) 56 (3.4) 

3 organs 978  (9.4) 544 (11.5) 19 (1.2) 

More than 3 organs 325 (3.1) 184 (3.9) 5 (0.3) 

Total  10366 (100) 4746 (100) 1651  (100) 

Figure 10 :  Number of  organ fai lure on ICU admission, 2008 
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Table 15 : Indication for ICU admission, 2008 

Hospi tals 
Indication Phase 1 

n (%) 
Phase 2 
N (%) 

Private 
n (%) 

M echanical  venti lation 5604 (49.6) 2774 (49.2) 24 (1.3) 

Planned 3570 (31.6) 1070 (19.0) 17 (0.9) Post-operative 
venti lation Unplanned 434 (3.8) 166 (2.9) 13 (0.7) 

Planned 603 (5.3) 436 (7.7) 376 (19.9) Post-operative  
moni toring/ 
intervention   

Unplanned 150 (1.3) 126 (2.2) 45 (2.4) 

Non-operative moni toring  937 (8.3) 1062 (18.8) 1418 (74.9) 

Total  11298 (100.0) 5634 (100.0) 1893 (100.0) 

Planned admission: The decision for admission was made before the induction of anaesthesia.  
Unplanned admission: The decision for admission was made after induction of anaesthesia. 

Figure  8 : Indication for ICU admission, 2008 

A lmost 50% of patients in Ministry of Health hospitals were admitted for mechanical 
ventilation as compared to 1.3% in the private hospital. 

Phase I hospitals had a higher percentage of patients for post-operative ventilation, 
due to the higher number of complex surgical cases performed.  

Table 16 : M ain organ fai lure on ICU admission, 2008 

Hospi tals 
M ain organ fai lure Phase 1 

n (%) 
Phase 2 
n (%) 

Private 
n (%) 

No organ fai lure 3850 (37.1) 1552 (32.7) 1193 (72.3) 

Cardiovascular  2375 (22.9) 1243 (26.2) 49 (3.0) 

Respi ratory  1761 (17.0) 874 (18.4) 21 (1.3) 

Neurological   1352 (13.0) 597 (12.6) 73  (4.4) 

Renal  fai lure 569 (5.5) 251 (5.3) 165 (10.0) 

Haematological   329 (3.2) 183 (3.9) 135 (8.2) 

Hepatic  130 (1.3) 46 (1.0) 15 (0.9) 

Total  10366 (100) 4746 (100) 1651  (100) 

*The definition of organ failure is based on the Sequential Organ Failure Assessment (SOFA)  

Figure 9 : M ain organ fai lure on ICU admission, 2008 

In 2008, 39% of the patients experienced no organ failure w ithin the first 24 hours of ICU 
admission. A lmost 60% of these patients were operative cases. Many of the intensive care 
units function as combined ICU/  HDU and this explains the high proportion of patients 
admitted w ithout any organ failure.  

Among those w ith organ failure, cardiovascular failure (21.8%) was the most common 
followed by respiratory and neurological failure. 
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