














 38 Malaysian Registry of Intensive Care | Report for 2010 

Figure 12: Ten most common diagnoses leading to ICU admission in MOH hospitals 2010 
 

 
 

 
Head injury, sepsis and dengue infection were the three most common diagnoses leading to ICU 
admission in MOH hospitals. Over the past 8 years, head injury and sepsis remained the two most 
common diagnoses.  In 2010, dengue infection replaced community-acquired pneumonia as the 3rd 
most common diagnosis leading to ICU admission. 
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Table 18: Ten most common diagnoses leading to ICU admission using APACHE II 
diagnostic category 2010 

Diagnosis Number Percentage 
Hospitals with ICU beds ≥ 16 

Non-operative: Sepsis 1644 12.1 

Non-operative: Respiratory infection 1273 9.4 

Non-operative: Respiratory system as principal reason for admission  829 6.1 

Operative: Respiratory system as principal reason for admission  642 4.7 

Non-operative: Cardiovascular system as principal reason for admission  638 4.7 

Non-operative: Multiple trauma 583 4.3 

Non-operative: Haemorrhagic shock/hypovolaemia 582 4.3 

Operative: Cardiovascular system as principal reason for admission  519 3.8 

Non-operative: Head trauma  496 3.6 

Operative: Gastrointestinal perforation / obstruction 459 3.4 

Hospitals with ICU beds  8-15 

Non-operative: Sepsis  1044 11.2 

Non-operative: Respiratory system as principal reason for admission 951 10.2 

Non-operative: Respiratory infection  848 9.1 

Operative: Respiratory system as principal reason for admission  683 7.3 

Non-operative: Metabolic/ renal system as principal reason for admission  461 5.0 

Operative: Respiratory insufficiency after surgery  440 4.7 

Operative: Cardiovascular system as principal reason for admission 368 4.0 

Non-operative: Cardiovascular system as principal reason for admission 327 3.5 

Operative: Gastrointestinal perforation / obstruction  298 3.2 

Non-operative: Asthma/allergy 292 3.1 

Hospitals with ICU beds  < 7 
Non-operative: Respiratory system as principal reason for admission  245 9.8 

Non-operative: Sepsis 214 8.5 

Non-operative: Respiratory infection  172 6.9 

Operative: Respiratory system as principal reason for admission  142 5.7 

Non-operative: Head trauma  116 4.6 

Non-operative: Hypertension 100 4.0 

Non-operative: COPD 100 4.0 

Operative: Gastrointestinal perforation / obstruction 95 3.8 

Non-operative: Metabolic/ renal system as principal reason for admission 94 3.7 

Operative: Haemorrhagic shock 89 3.5 

Private Hospital 
Non-operative: Metabolic/ renal system as principal reason for admission  211 13.4 

Non-operative: Neurologic system as principal reason for admission 176 11.2 

Non-operative: Cardiovascular system as principal reason for admission 119 7.5 

Non-operative: Respiratory system as principal reason for admission  112 7.1 

Operative: Cardiovascular system as principal reason for admission 111 7.0 

Non-operative:  Gastrointestinal system as principal reason for admission  86 5.4 

Operative: Neurologic system as principal reason for admission  68 4.3 

Non-operative: Seizure disorder  68 4.3 

Non-operative: Gastrointestinal bleeding  67 4.2 

Non-operative: Coronary artery disease 64 4.1 
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Table 19: Severe sepsis, ARDS and AKI within 24hrs of ICU admission 2010 
 

 
 

Hospitals 
Beds ≥ 16 

n (%) 
Beds 8 -15 

n (%) 
Beds < 7 

n (%) 
Private 
n (%) 

Total 
n (%) 

 
Severe sepsis* 3016 (22.2) 1778 (19.2) 472 (18.8) 20 (1.3) 5286 (19.6) 

ARDS# 1640 (12.1) 1031 (11.1) 272 (10.9) 11 (0.7) 2954 (11.0) 

AKI^ 2039 (15.0) 1079 (11.6) 225 (9.0) 6 (0.4) 3349 (12.4) 

 
* Sepsis refers to documented infection with 2 out of 4 SIRS criteria: 

1) Temperature >38.3 or < than 36°C 
2) TWBC of > 12000 or < 4000  
3) Heart rate > 90/min 
4) Respiration rate > 20 breath / minute or PaCO2 < 32mmHg 

 
Severe sepsis is sepsis with one of the following organ dysfunctions: 

(1) Hypotension: Systolic blood pressure < 90 mmHg or mean arterial pressure < 70 mm Hg  
(2) PaO2/FIO2  ≤ 300 mmHg. 
(3) Acute decrease in platelet count to < 100 000 u/L 
(4) Acute increase in total bilirubin to > 70 umol/L  
(5) Acute increase in serum creatinine to >170umol/L or urine output < 0.5 mL/kg/hour for > 2 hours 
(6) Serum lactate >4 mmol/l  
 

# ARDS refer to severe form of ALI with a PaO2/FIO2 ratio ≤ 200 mm Hg with diffuse radiologic infiltrates which is not predominantly due 
to heart failure 
 
^AKI : Serum creat x 2 baseline or urine output < 0.5 ml/kg/hr x 12 hours   
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Table 20: Severe sepsis, ARDS and AKI within 24hrs of ICU admission, by individual 
hospital 2010 

 
Hospital Severe sepsis 

n (%) 
ARDS 
n (%) 

AKI 
n (%) 

AS 350 (32.0) 292 (26.7) 208 (19.0) 

PP 254 (27.9) 86 (9.4) 230 (25.2) 

IPH 97 (8.5) 183 (16.0) 61 (5.3) 

KL 488 (25.1) 444 (22.8) 471 (24.2) 

SLG 13 (1.2) 2 (0.2) 12 (1.1) 

KLG 182 (15.0) 72 (5.9) 82 (6.7) 

SBN 182 (33.6) 81 (15.0) 68 ( 12.6) 

MLK 350 (21.5) 24 (1.5) 360 (22.1) 

JB 406 (28.1) 156 (10.8) 260 (18.0) 

KTN 99 (13.3) 45 (6.1) 39 (5.2) 

KT 222 (20.4) 9 (0.8) 82 (7.6) 

KB 95 (11.5) 19 (2.3) 37 (4.5) 

KCH 53 (10.4) 25  (4.9) 52 (10.2) 

KK 168 (20.8) 277 (34.3) 106 (13.1) 

SP 51 (24.8) 57 (27.7) 37 (18.0) 

PJY 37 (7.1) 45 (8.6) 50 (9.6) 

MUR 143 (18.9) 24 (3.2) 34 (4.5) 

TI 82 (29.8) 91 (33.0) 48 (17.4) 

TPG 541 (65.0) 217 (26.1) 175 (21.0) 

SJ 213 (36.1) 50 (8.5) 97 (16.4) 

KJG 57 (17.6) 6 (1.9) 15 (4.6) 

KGR 23 (7.9) 0 (0.0) 5 (1.7) 

SDMC 20 (1.3) 11 (0.7) 6 (0.4) 

TML 99 (15.9) 41 (6.6) 45 (7.2) 

KP 60 (25.6) 19 (8.1) 40 (17.1) 

SMJ 34 (10.8) 24 (7.7) 30 (9.6) 

BP 124 (30.3) 76 (18.6) 126 (30.9) 

TW 37 (15.5) 52 (21.8) 36 (15.1) 

MRI 22 (7.3) 14 (4.6) 1 (0.3) 

KLM 139 (29.3) 32 (6.8) 43 (9.1) 

SDG 73 (8.9) 89 (10.8) 82 (10.0) 

SB 102 (21.7) 66 (14.0) 125 (26.6) 

DKS 73 (29.8) 44 (18.0) 42 (17.1) 

SI 139 (24.6) 61 (10.7) 77 (13.6) 

SBL 113 (9.2) 155 (12.6) 98 (8.0) 

AMP 144 (27.0) 64 (12.0) 69 (13.0) 

LIK 1 (0.6) 1 (0.6) 0 (0.0) 

Total 5286 (19.6) 2954 (11.0) 3349 (12.4) 

 
During the first 24 hours of ICU admission, 19.6%, 11% and 12% of patients had severe sepsis, 
acute respiratory distress syndrome and acute kidney injury respectively. 
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Table 21: SAPS II [2] score, by individual hospital 2005 - 2010 
 

Hospital                                                           SAPS II  score (mean) 

2005 2007 2008 2009 2010 

AS 32.4 40.4 42.2 47.2 42.4 

PP 33.5 33.4 36.2 37.8 34.9 

IPH 27.0 31.5 31.0 32.9 33.7 

KL 37.2 39.1 37.5 38.3 34.5 

SLG 34.2 40.2 39.5 38.2 33.2 

KLG 35.7 31.9 35.0 34.3 34.5 

SBN 37.9 43.3 42.4 39.1 38.0 

MLK 34.1 34.4 35.3 36.6 31.9 

JB 39.1 38.6 37.5 39.0 38.2 

KTN 38.8 36.3 36.6 35.9 33.4 

KT 42.7 39.8 37.6 36.0 36.2 

KB 34.4 32.8 29.7 25.4 30.0 

KCH 32.6 32.0 33.3 33.9 32.4 

KK 30.3 32.8 34.7 34.0 37.4 

SP - 44.2 43.8 38.1 41.0 

PJY - # 33.5 30.8 29.6 

MUR - 32.5 30.3 31.2 32.1 

TI - 49.2 43.6 43.3 42.6 

TPG - 43.5 45.6 42.0 43.5 

SJ - 35.8 39.6 42.6 40.6 

KJG - 43.6 35.4 35.5 34.9 

KGR - 35.3 35.0 34.5 36.3 

SDMC - - 21.0 19.7 18.3 

TML - 37.1 36.6 40.6 38.3 

KP - 47.9 43.0 43.3 43.0 

SMJ - 39.2 37.1 39.9 39.6 

BP - 40.8 43.5 45.4 41.0 

TW - 43.2 46.6 52.9 51.4 

MRI - 35.2 34.2 37.5 33.5 

KLM - 40.7 41.0 40.6 41.0 

SDG - 35.4 34.2 33.7 35.5 

SB - - - - 39.6 

DKS - - - - 51.0 

SI - - - - 40.1 

SBL - - - - 33.2 

AMP - - - - 45.9 

LIK - - - - 17.0 

Total 35.5 37.2 37.7 35.8 35.1 

 
The average SAPS II score remained the same over the years. The average SAPS II score in MOH 
hospitals for 2010 was 35.1; which carries a predicted in-hospital mortality of 27.0%.[3] 
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Table 22:  Sequential Organ Failure Assessment (SOFA) [1] by individual hospital 2007 - 
2010 

 
Hospital SOFA score 

Mean (Median) 
2007 2008 2009 2010 

AS 6.8 (6) 7.3 (7) 7.9 (7) 8.0 (8) 

PP 6.9 (6) 6.6 (6) 7.1 (7) 6.3 (6) 

IPH 5.3 (5) 4.8 (4) 5.9 (5) 5.9 (5) 

KL 7.1 (7) 6.6 (6) 6.7 (6) 6.4 (6) 

SLG 7.6 (7) 7.6 (7) 7.1 (6) 6.3 (5) 

KLG 6.1 (6) 6.6 (6) 6.5 (6) 6.6 (6) 

SBN 7.2 (7) 7.3 (7) 7.1 (7) 6.9 (6) 

MLK 5.2 (4) 5.5 (5) 6.1 (6) 5.6 (5) 

JB 7.5 (7) 7.2 (7) 7.3 (7) 7.4 (7) 

KTN 6.4 (6) 6.6 (6) 6.3 (6) 5.7 (5) 

KT 5.7 (5) 6.3 (6) 5.9 (5) 6.0 (6) 

KB 4.8 (3) 3.9 (3) 3.6 (2) 4.7 (3) 

KCH 5.4 (5) 5.6 (5) 5.9 (5) 5.6 (4) 

KK 4.5 (4) 4.9 (4) 5.5 (5) 6.0 (5) 

SP 7.6 (8) 7.1 (7) 5.3 (4) 6.8 (6) 

PJY - 5.2 (4) 4.4 (3) 4.2 (3) 

MUR 6.2 (5) 5.7 (5) 5.3 (5) 5.1 (4) 

TI 8.7 (8.5) 7.4 (7) 7.4 (7) 8.0 (8) 

TPG 7.9 (7) 8.0 (8) 7.7 (8) 8.2 (8) 

SJ 5.4 (4) 6.5 (6) 7.3 (7) 6.3 (6) 

KJG 7.4 (7) 6.6 (6) 5.7 (5) 6.0 (5) 

KGR 6.0 (5) 6.3 (6) 6.0 (6) 5.9 (5) 

SDMC 1.8 (1) 2.0 (1) 1.6 (0) 1.3 (0) 

TML 5.9 (5) 6.0 (5) 6.8 (6) 6.4 (6) 

KP 8.3 (8) 7.7 (7) 7.7 (7) 7.6 (7) 

SMJ 7.4 (7) 7.0 (7) 8.3 (8) 7.3 (7) 

BP 6.8 (7) 7.0 (6) 6.7 (6) 6.7 (6) 

TW 7.5 (7) 8.2 (8) 9.0 (9) 8.8 (9) 

MRI 6.0 (6) 6.4 (6) 6.2 (6) 5.2 (4) 

KLM 7.4 (7) 7.4 (7) 7.3 (7) 8.4 (8) 

SDG 6.2 (6) 6.1 (6) 5.7 (5) 6.3 (5) 

SB - - - 7.8 (7) 

DKS - - - 9.2 (9) 

SI - - - 6.6 (6) 

SBL - - - 6.6 (7) 

AMP - - - 8.6 (9) 

LIK - - - 1.3 (0) 

Overall 6.5 (6) 5.9 (5) 6.0 (5) 6.2 (5) 

 

The average SOFA score in 2010 was 6.2. H TW had the highest score of 8.8 while H LIK and 
SDMC had the lowest score of 1.3.  
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SECTION C: 
 

INTERVENTIONS 
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Table 23: Invasive ventilation, non-invasive ventilation and reintubation 2010 
 

 
 

Hospitals 
Beds ≥ 16 

n (%) 
Beds 8 -15 

n (%) 
Beds < 7 

n (%) 
Private 
n (%) 

Total 
n (%) 

 
Invasive ventilation 

 
10358 (76.2) 7069 (76.1) 1819 (72.5) 76 (4.8) 19322 (71.6) 

 
Non invasive 

ventilation 
2285 (16.8) 1234 (13.3) 320 (12.8) 16 (1.0) 3855 (14.3) 

 
Reintubation 

 
773 (7.5) 425 (6.0) 134 (7.4) 5 (6.6) 1337 (6.9) 

Non-invasive ventilation : Refers to the continuous use of a non-invasive ventilator for > 1 hour during ICU stay 
Reintubation:  Refers to re-intubation after intended or accidental extubation 
 
 
Figure 13: Invasive ventilation, by hospitals 2010 
 

 
 
72% of ICU admissions to MOH hospitals received invasive ventilation, which was similar to the 
previous years. In contrast, a vast majority of patients (95%) in the private hospital were not 
mechanically ventilated. 
 
 
Figure 14: Non-invasive ventilation, by hospitals 2010 
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Figure 15: Non-invasive ventilation, MOH hospitals 2004 – 2010 
 

 
 
The percentage of patients receiving non-invasive ventilation in MOH ICUs had increased by 
almost four fold from 3.7% in 2004 to 14.3% in 2010. 
 
 
 
 
Figure 16: Re-intubation, MOH hospitals 2004 – 2010 
 

 
 
The re-intubation rate was 6.9% and had decreased slightly over the years. 
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Table 24: Duration of invasive mechanical ventilation, by individual hospital 
2006 - 2010 

 
Hospital Mean + SD days 

2006 2007 2008 2009 2010 

AS 3.9 + 6.0 3.9 +  5.1 3.6 + 4.5 3.4. + 6.1 3.2 + 4.5 

PP 5.0 + 7.0 5.8 + 7.6 4.2 + 6.9 5.0 + 8.6 4.8 + 7.6 

IPH 5.6 + 7.0 5.5 + 7.9 4.7 + 6.9 4.6 + 6.2 4.3 + 5.9 

KL 4.8 + 7.3 4.6 + 6.1 3.7 + 6.6 3.8 + 6.4 3.7 + 6.4 

SLG 4.5 + 6.4 4.2 + 5.6 4.1 + 5.6 4.3 + 5.4 4.1 + 6.4 

KLG 4.9 + 6.9 4.7 +7.8 4.7 + 8.6 4.7 + 7.3 4.1 + 5.3 

SBN 5.4 + 7.1 4.7 + 5.5 5.3 + 10.5 4.7 + 6.8 4.4 + 6.9 

MLK 3.0 + 3.8 4.2 + 5.2 4.1 + 5.3 4.6 + 6.7 4.2 + 5.2 

JB 4.9 + 6.2 5.1 +6.6 4.6 + 7.2 4.2 + 6.5 4.2 + 5.7 

KTN 4.3 + 5.9 3.9 +5.0 3.8 + 6.5 3.3 + 4.5 2.9 + 3.8 

KT 3.6 + 5.2 3.9 + 5.0 3.6 + 5.1 4.2 + 6.7 3.6 + 4.3 

KB 4.2 + 6.3 4.0 + 6.0 3.3 + 5.2 3.5 + 5.5 3.6 + 6.0 

KCH 3.3 + 4.9 4.8 + 7.5 4.9 + 7.9 4.6 + 6.7 4.1 + 6.2 

KK  4.9 + 6.0 4.0 + 5.4 4.7 + 9.5 4.9 + 6.1 4.7 + 7.1 

SP 6.0 +7.0 6.0 + 7.7 6.5 + 6.8 3.5 + 3.3 3.6 + 4.0 

PJY 5.8 + 8.3         -    3.8 + 5.7    4.1 + 6.3      3.0 + 5.7 

MUR 7.0 + 9.5 5.8 + 7.7 5.6 + 10.2 4.5 + 6.4 2.9 + 4.0 

TI 3.9 + 7.7 4.1 + 7.2 3.7 + 6.3 3.5 + 5.7 3.0 + 8.0 

TPG 4.4 + 6.3 4.7 + 7.0 4.1 + 5.2 5.3 + 7.6 7.0 + 10.1 

SJ 4.7 + 6.1 5.7 + 12.0 4.9 + 7.4 4.1 + 5.6 3.7 + 4.8 

KJG 4.0 + 5.2 3.7 + 4.8 3.3 + 4.5 5.3 + 7.3 3.6 + 4.4 

KGR 3.0 + 3.4 4.4 + 7.3 4.0 + 7.8 3.4 + 4.3 3.1 + 4.7 

SDMC - - 4.1 + 5.3 3.8 + 4.5 4.2 + 5.4 

TML - 4.1 + 6.5 4.4 + 5.6 4.4 + 6.0 4.5 + 6.3 

KP - 5.2 + 10.0 3.9 + 5.5 4.1 + 5.9 2.6 + 3.5 

SMJ - 5.9 + 7.8 5.0 + 6.5 4.9 + 7.5 3.9 + 6.0 

BP - 6.4 + 8.7 5.5 + 8.7 4.7 + 6.4      4.5 + 7.0 

TW - 4.4 + 7.3 4.3 + 6.0 4.5 + 9.5      3.1 + 3.7 

MRI - 5.8 + 7.2 4.6 + 5.5 6.1 + 7.7      4.7 + 5.7 

KLM - 2.9 + 3.5 2.7 + 3.3 3.4 + 5.5      3.2 + 3.8 

SDG - 4.2 + 6.3 4.7 + 7.5 4.1 + 6.1      3.2 + 4.8 

SB - - - -      4.6 + 7.3 

DKS - - - -      5.8 + 8.5 

SI - - - -      4.3 + 6.5 

SBL - - - - 5.8 + 6.6 

AMP - - - - 3.8 + 5.5 

LIK - - - - 1.4 + 1.7 

Total 4.5 + 6.4 4.6 + 6.6 4.2 + 6.9 4.3 + 6.5 4.1 + 6.1 
 
The average duration of invasive ventilation was 4.1 days and it has decreased slightly over the 
years. Hospital LIK had the shortest average duration of invasive ventilation at 1.9 day while 
Hospital TPG had the longest at 7.0 days. 
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Table 25: Renal replacement therapy and modalities of therapy 2010 
 

 Hospitals 
Beds ≥ 16 

n (%) 
Beds 8 -15 

n (%) 
Beds < 7 

n (%) 
Private 
n (%) 

Total 
n (%) 

Renal replacement 
therapy 
 

 
1631 (12.0) 

 
1130 (12.2) 

 
225 (9.0) 

 
10 (0.6) 

 
2996 (11.1) 

Modalities of therapy 

 
Intermittent 
haemodialysis 
 

 
1185 (64.5) 

 
814 (67.9) 

 
179 (72.8) 

 
6 (54.5) 

 
2184 (66.3) 

 
Continuous renal 
replacement therapy 
 

 
596 (32.4) 

 
292 (24.4) 

 
4 (1.6) 

 
4 (36.4) 

 
896 (27.2) 

 
Peritoneal dialysis 
 

 
56 (3.1) 

 
92 (7.7) 

 
63 (25.6) 

 
1 (9.1) 

 
212 (6.5) 

Total 1837 (100.0) 1198 (100.0) 246 (100.0) 11 (100.0)  3292 (100.0) 

 
 
 
Figure 17: Modalities of renal replacement therapy, by hospitals 2010 
 

 
 

 
 
In MOH ICUs, 11.7% of admissions received renal replacement therapy in 2010. 
 
Intermittent haemodialysis remained the most common modality of renal replacement therapy 
performed in all the ICUs. When comparing the other modalities of therapy, continuous renal 
replacement therapy was more common in ICUs with 8 beds or more while peritoneal dialysis was 
more common in ICUs with less than 8 beds. 
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Table 26: Tracheostomy 2010 
 

 
 

Hospitals 
Beds ≥ 16 

n (%) 
Beds 8 -15 

n (%) 
Beds < 7 

n (%) 
Private 
n (%) 

Total 
n (%) 

 
Tracheostomy 

 

 
1558 (69.4) 

 
557 (24.8) 

 
127 (5.7) 

 
2 (0.1) 

 
2244 (100.0) 

Tracheotomy technique 
 

Surgical 
 

 
79.3 (50.9) 

 
449 (80.6) 

 
125 (98.4) 

 
2 (100.0) 

 
1369 (61.0) 

 
Percutaneous 

 

 
765 (49.1) 

 
108 (19.4) 

 
2 (1.6) 

 
- 

 
875 (39.0) 

Tracheostomy: Refers to the procedure done during ICU stay 
 
 
 
 
Figure 18:  Techniques of tracheostomy, by hospitals 2010 
 

 
 
 

 
 



 51Malaysian Registry of Intensive Care | Report for 2010 

Table 27:  Tracheostomy, by individual hospital 2010 
 

 
Hospital 

Tracheostomy 
performed 

n 

Tracheostomy in relation 
to days of ventilation 

mean (median) 

Type of tracheostomy 
Surgical 

n (%) 
Percutaneous 

n (%) 
AS 105 6.1 (5.4) 60 (57.1) 45 (42.9) 

PP                  135 6.4 (5.3) 50 (37.0) 85 (63.0) 

IPH 153 7.1 (5.4) 147 (96.1) 6 (3.9) 

KL 142 7.8 (6.5) 31 (21.8) 111 (78.2) 

SLG 66 9.5 (8.3) 58 (87.9) 8 (12.1) 

KLG 110 7.2 (5.9) 86 (78.2) 24 (21.8) 

SBN 59 8.4 (7.3) 59 (100.0) 0 (0.0) 

MLK 105 9.3 (8.2) 105 (100.0) 0 (0.0) 

JB 325 4.4 (3.7) 72 (22.2) 253 (77.8) 

KTN 40 6.3 (5.3) 38  (95.0) 2 (5.0) 

KT 60 9.5 (7.5) 13 (21.7) 47 (78.3) 

KB 14 17.7 (18.0) 12 (85.7) 2 (14.3) 

KCH 47 7.7 (5.3) 39 (83.0) 8 (17.0) 

KK 58 8.4 (6.4) 44 (75.9) 14  (24.1) 

SP 8 7.8 (7.4)             8 (100.0) 0 (0.0) 

PJY 11 12.5 (13.3) 11 (100.0) 0 (0.0) 

MUR 26 6.7 (6.6) 25 (96.2) 1 (3.8) 

TI                   8 9.7 (7.3)             8 (100) 0 (0.0) 

TPG 145 8.7 (6.8) 144 (99.3) 1 (0.7) 

SJ 60 5.8 (4.5) 55 (91.7) 5 (8.3) 

KJG 26 6.3 (4.1) 26 (100.0) 0 (0.0) 

KGR 11 7.2 (4.3) 11 (100.0) 0 (0.0) 

SDMC 2 7.6 (7.6) 2 (100.0) 0 (0.0) 

TML 45 8.4 (7.9) 45 (100.0) 0 (0.0) 

KP                   7 7.5 (6.3) 7 (100.0) 0 (0.0) 

SMJ 9 7.5 (7.1) 3 (33.3) 6 (66.7) 

BP 46 7.5 (7.9) 46 (100.0) 0 (0.0) 

TW 10 6.3 (4.0) 10 (100.0) 0 (0.0) 

MRI 10 8.3 (9.1) 8 (80.0) 2 (20.0) 

KLM 47 5.3 (5.3) 47 (100.0) 0 (0.0) 

SDG 44 7.6 (6.2) 25 (56.8) 19 (43.2) 

SB 22 9.3 (7.0) 18 (81.8) 4 (18.2) 

DKS 13 11.8 (8.5) 6 (46.2) 7 (53.8) 

SI 30 12.0 (8.5) 22 (73.3) 8 (26.7) 

SBL 212 7.8 (6.8) 27 (12.7) 185 (87.3) 

AMP 33 7.0 (4.7) 1 (3.0) 32 (97.0) 

LIK 0  0.0 (0.0) 0 (0.0) 0 (0.0) 

Total 2244 (100.0) 7.3 (6.0) 1369 (61.0) 875  (39.0) 
 
Among invasively ventilated patients, 11.6% had tracheostomies performed. The median time 
from initiation of invasive ventilation to tracheostomy was 6.0 days. Hospital JB had the shortest 
interval of 4.4 days while Hospital KB had the longest  
interval of 17.7 days.  
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Table 28:  Tracheostomy, by individual hospital 2007 – 2010 
 

 
Hospital 

Total tracheostomy (% percutaneous tracheostomy) 
n (%) 

2007 2008 2009 2010 
AS 48 (24.0) 64 (48.4) 125 (41.6) 105 (42.9) 

PP 61 (40.3) 99 (35.4) 86 (29.1) 135 (63.0) 

IPH 84 (57.1) 117 (23.9) 124 (12.9) 153 (3.9) 

KL 116 (67.2) 133 (72.9) 104 (79.8) 142 (78.2) 

SLG 75 (10.5) 84 (8.3) 58 (6.9) 66 (8.0) 

KLG 35 (5.7) 88 (4.5) 117 (1.7) 110 (21.8) 

SBN 58 (0.0) 57 (0.0) 58 (0.0) 59 (0.0) 

MLK 91 (4.4) 124 (2.4) 134 (0.0) 105 (0.0) 

JB 292 (86.7) 242 (83.9) 225 (83.6) 325 (77.8) 

KTN 44 (34.1) 53 (13.2) 50 (8.0) 40 (5.0) 

KT 24 (45.8) 64 (73.4) 53 (67.9) 60  (78.3) 

KB 21 (38.1) 21 (4.8) 12 (8.3) 14 (14.3) 

KCH 53 (53.7) 49 (8.2) 23 (13.0) 47 (17.0) 

KK 55 (0.0) 55 (1.8) 28 (0.0) 58 (24.1) 

SP 13 (0.0) 23 (0.0) 26 (3.8) 8 (0.0) 

PJY - 5 (0.0) 10 (0.0) 11 (0.0) 

MUR 25 (40.0) 34 (55.9) 26 (0.0) 26 (3.8) 

TI 25 (72.0) 16 (62.5) 12 (83.3) 8 (0.0) 

TPG 118 (0.0) 53 (0.0) 140 (0.0) 145 (0.7) 

SJ 3 (0.0) 44 (2.3) 56 (0.0) 60  (8.3) 

KJG 15 (6.7) 19 (0.0) 25 (0.0) 26 (0.0) 

KGR 37 (0.0) 20 (0.0) 33 (15.2) 11 (0.0) 

SDMC - 15 (33.3) 9 (44.4) 2 (0.0) 

TML 35 (0.0) 29 (0.0) 40 (0.0) 45 (0.0) 

KP 10 (0.0) 10 (0.0) 18 (0.0) 7 (0.0) 

SMJ 11 (18.2) 8 (12.5) 19 (57.9) 9 (66.7) 

BP 26 (3.8) 46 (2.2) 39 (0.0) 46 (0.0) 

TW 12 (0.0) 11 (9.1) 13 (15.4) 10 (0.0) 

MRI 32 (18.2) 23 (4.3) 29 (0.0) 10 (20.0) 

KLM 26 (0.0) 34 (0.0) 34 (0.0) 47 (0.0) 

SDG 27 (69.0) 39 (41.0) 51 (64.7) 44 (43.2) 

SB - - - 22 (18.2) 

DKS - - - 13 (53.8) 

SI - - - 30 (26.7) 

SBL - - - 212 (87.3) 

AMP - - - 33 (97.0) 

LIK - - - 0 (0.0) 

Total 1472 (37.3) 1671 (31.1) 1821 (28.4) 2244 (39.0) 

 
The percentage of percutaneous tracheostomies had increased by 11% from the previous year.  In 
2010, 40% of tracheostomies were performed percutaneously. There were 14 ICUs that had all 
tracheostomies performed surgically.
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Table 29: Withdrawal / withholding therapy, by individual hospital 
2008 - 2010 

 
 
Hospital  

Withdrawal / Withholding of therapy 
n (%) 

2008 2009 2010 

AS 24 (13.0) 188 (42.5) 181 (54.4) 

PP 17 (21.5) 36 (50.0) 44 (41.9) 

IPH 1 (0.8) 0 (0.0) 0 (0.0) 

KL 131 (51.2) 190 (57.2) 183 (60.6) 

SLG 9 (5.2) 5 (2.3) 3 (1.6) 

KLG 0 (0.0) 0 (0.0) 25 (11.2) 

SBN 4 (3.3) 49 (40.2) 47 (44.8) 

MLK 125 (40.5) 22 (6.0) 41 (11.5) 

JB 155 (61.0) 157 (57.7) 196 (71.5) 

KTN 38 (33.3) 16 (12.9) 16 (11.5) 

KT 45 (45.5) 31 (15.0) 102 (46.2) 

KB 58 (37.7) 9 (6.1) 24 (15.1) 

KCH 11 (12.1) 2 (2.3) 19 (23.5) 

KK 0 (0.0) 3 (4.2) 27 (14.6) 

SP NA 61 (78.2) 14 (21.9) 

PJY 29 (34.5) 1 (1.3) 1 (1.0) 

MUR 1 (0.7) 0 (0.0) 4 ( 3.1) 

TI 16 (23.9) 13 (17.3) 6 (10.3) 

TPG 64 (42.4) 75 (23.7) 79 (25.8) 

SJ 1 (0.9) 13 (7.8) 68 (58.1) 

KJG 0 (0.0) 11 (20.8) 2 ( 4.7) 

KGR NA 25 (61.0) 60 (95.2) 

SDMC 3 (2.8) 2 (2.4) 0 (0.0) 

TML 0 (0.0) 8 (6.2) 8 ( 5.3) 

KP 0 (0.0) 2 (3.8) 19 (19.4) 

SMJ 0 (0.0) 1 (0.7) 42 (50.0) 

BP 9 (10.6) 17 (16.0) 10 (13.0) 

TW 2 (2.4) 5 (10.9) 2 (4.2) 

MRI 0 (0.0) 2 (4.1) 0 (0.0) 

KLM 18 (23.1) 23 (22.3) 69 (53.1) 

SDG 39 (38.2) 40 (33.3) 127 (89.4) 

SB - - 57 (51.8) 

DKS - - 3 (2.7) 

SI - - 1 (0.7) 

SBL - - 82 (42.9) 

AMP - - 29 (14.7) 

LIK - - 0 (0.0) 

Total 918 (24.4) 1007 (21.8) 1591 (29.6) 
Withdrawal or withholding of therapy: Refers to discontinuation / not initiating any of the following: vasoactive drugs,   
   renal replacement therapy, mechanical ventilation, surgery, cardiopulmonary      
 resuscitation 
  
Among deaths in ICU, therapy was withheld or withdrawn in 30% of them. Prendergast et al. [4] 
reported that in the US between the years of 1987 and 1993, the percentages of deaths in the ICU, 
following withdrawal or withholding of therapy had increased from 51% to 90%. 
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Table 30: Incidence of ventilator-associated pneumonia, by individual hospital 2004 - 2010 
 

Hospital 
VAP per 1000 ventilator days 

2004 2005 2007 2008 2009 2010 
AS - 20.0 3.3 0.68 4.4 9.6 
PP 13.2 16.9 18.3 18.6 10.8 12.9 
IPH 9.6 8.6 7.4 2.9 22.1 12.3 
KL 36.1 19.5 17.9 18.9 12.3 15.2 
SLG 52.6 7.7 49.2 32.9 21.4 13.5 
KLG 27.6 27.4 12.8 9.5 4.4 3.5 
SBN 26.4 9.9 4.9 6.1 7.3 8.7 
MLK 11.7 11.0 13.0 11.9 2.8 8.5 
JB 17.5 17.5 17.6 13.2 5.5 9.0 
KTN 19.1 11.8 2.6 5.4 3.4 3.3 
KT 29.7 6.8 6.2 8.2 1.6 8.7 
KB 30.8 11.3 9.9 3.5 3.4 4.1 
KCH 11.7 26.4 13.4 15.2 10.7 5.0 
KK - 5.8 0.0 2.1 # 0.4 
SP - - 21.8 33.1 39.5 23.4 
PJY - - - 16.8 18.3 14.4 
MUR - - 8.6 4.0 7.1 4.9 
TI - - 24.2 4.7 5.4 8.8 
TPG - - 31.0 21.7 28.8 3.0 
SJ - - 36.0 58.3 28.4 14.7 
KJG - - 12.5 22.8 15.7 10.9 
KGR - - 21.6 20.4 6.0 10.8 
SDMC - - 11.8 4.4 0.0 3.4 
TML - - 2.7 2.9 2.6 4.0 
KP - - 17.1 21.2 4.1 2.2 
SMJ - - 30.3 25.5 28.7 37.3 
BP - - 9.8 3.6 1.6 2.3 
TW - - 0.0 0.0 3.2 8.7 

MRI - - 9.0 8.8 10.5 2.8 

KLM - - 16.3 21.8 18.8 36.7 

SDG - - 20.2 11.4 21.7 13.5 

SB - - - - - 7.7 

DKS - - - - - 7.0 

SI - - - - - 11.1 

SBL - - - - - 22.7 
AMP - - - - - 18.4 
LIK - - - - - 0.0 

Total 23.1 14.9 15.4 13.5 11.6 10.1 
VAP: Defined as nosocomial pneumonia developing in a patient after 48 hours of mechanical ventilation with radiological  evidence of 
new or progressive infiltrates with or without the presence of a positive bacteriological culture 
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Table 31: Onset of VAP from initiation of invasive ventilation, by individual hospital 2008 
- 2010 

 

Hospital 
Interval from initiation of ventilation to VAP  

Mean (range) days 
2008 2009 2010 

AS - 9.1 (3.2-16.7) 7.6 (0.1-19.4) 

PP 8.2 (1.5-33.1) 13.1 (2.5-34.6) 10.0 (1.6-33.1) 

IPH 9.1 (1.2-23.5) 5.9 (2.2-15.7) 4.3 (0.1-12.3) 

KL 12.2 (1.4-41.7) 9.7 (3.1-31.4) 11.2 (0.5-48.1) 

SLG 5.2 (0.18-29.3) 8.0 (2.2-24.7) 11.9 (2.3-36.2) 

KLG 8.0 (1.0-27.3) 10.5 (2.8-24.0) 14.0 (3.8-34.5) 

SBN 8.4 (1.1-20.4) 9.7 (2.6-25.1) 10.1 (3.0-29.0) 

MLK 7.4 (0.3-21.9) 10.7 (3.5-26.5) 7.8 (2.1-20.3) 

JB 6.8 (2.1-25.3) 9.4 (2.5-37.0) 8.8 (1.8-32.0) 

KTN 9.5 (2.3-19.4) 11.6 (2.423.0) 7.0 (1.8-16.5) 

KT 6.5 (1.3-12.8) 10.7 (6.0-18.6) 7.2 (0.5-16.4) 

KB 16.7 (5.9-26.2) 12.3 (5.6-19.2) 9.1 (0.5-24.3) 

KCH 8.7 (0.1-37.5) 6.5 (2.6-12.4) 11.5 (1.5-43.7) 

KK 18.1 (3.7-36.4) - 11.2 (11.2-11.2) 

SP 6.9 (0.0-20.3) 7.3 (3.0-26.1) 7.2 (0.1-24.1) 

PJY 8.1 (1.4-22.5) 10.7 (3.2-31.0) 9.9 (1.0-42.9) 

MUR 15.7 (2.4-40.4) 13.0 (4.1-29.1) 10.3 (4.1-24.4) 

TI 6.5 (2.0-15.3) 10.1 (7.4-15.3) 25.0 (2.3-94.1) 

TPG 6.5 (0.4-29.1) 8.1 (2.1-38.0) 7.9 (2.2-18.5) 

SJ 5.2 (0.1-21.2) 6.5 (2.0-18.7) 6.5 (1.1-21.3) 

KJG 5.2 (2.3-7.3) 12.7 (2.2-26.0) 6.4 (1.4-9.0) 

KGR 8.4 (0.8-22.1) 8.5 (3.9-13.4) 7.2 (1.4-16.5) 

SDMC 8.9 (4.3-13.5) - 2.0 (0.1-4.0) 

TML 11.8 (5.5-22.1) 6.9 (4.1-9.4) 10.3 (5.3-18.4) 

KP 9.5 (4.1-20.1) 9.7 (5.0-14.4) 6.5 (6.5-6.5) 

SMJ 6.4 (0.4-19.3) 6.0 (2.2-17.3) 5.7 (0.1-21.6) 

BP 17.0 (12.6-31.0) 9.7 (5.0-14.3) 21.5 (0.7-55.7) 

TW - 4.8 (4.7-5.0) 6.1 (2.1-14.1) 

MRI 6.2 (2.0-11.0) 15.2 (3.7-44.6) 8.9 (2.5-13.0) 

KLM 5.6(1.3-13.4) 7.3 (2.1-30.5) 5.9 (0.2-29.1) 

SDG 6.0 (0.35-15.0) 8.5 (2.1-32.0) 6.6 (0.4-14.2) 

SB - - 7.8 (2.7-14.9) 

DKS - - 7.7 (0.3-15.5) 

SI - - 12.8 (2.1-50.1) 

SBL - - 9.1 (1.2-34.4) 

AMP - - 7.1 (0.4-25.7) 

LIK - - - 

Total 7.8 (0.2-41.7) 8.7 (2.0-44.6) 8.8 (0.1-94.1) 

 



 58 Malaysian Registry of Intensive Care | Report for 2010 

Figure 19: VAP per 1000 ventilator days 2004 – 2010 
 
 

 
 
 
 
Figure 20: VAP per 1000 ventilator days, by individual hospital 2010 
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Figure 21: VCB compliance and VAP 2007 – 2010 
 

 

 
 
 
 
 

National Healthcare Safety Network (NHSN) report, data summary for 2006 - 2008 

 
Types of ICU 

 
Ventilator 
utilisation 
ratio 

VAP per 1000 ventilator days 

Pooled 
mean 

Percentile 

10th 25th 50th 75th 90th 

Mixed medical/ 
surgical > 15 beds 

 
0.29 

 
2.2 

 
0 

 
0 

 
0.7 

 
3.0 

 
5.8 

Mixed medical/ 
surgical < 15 beds 

 
0.37 

 
1.9 

 
0 

 
0.4 

 
1.3 

 
3.0 

 
4.2 

Neurosurgical 0.36 5.3 0 2.6 4.0 5.6 8.2 

Surgical  0.39 4.9 0 1.8 3.8 6.5 9.9 

Trauma 0.57 8.1 0 2.1 5.2 10.0 16.1 

 
The incidence of VAP had decreased by more than half from 28.0 in 2003 to 10.1 per 1000 ventilator 
days in 2010. The introduction of the ventilator care bundle in 2007 had contributed to this 
decrease as illustrated in Figure 20.  
 
The mean rate of VAP (10.1 per 1000 ventilator days) in our ICUs was higher when benchmarked 
with that of US National Healthcare Safety Network (NHSN) [5]; formerly known as National 
Nosocomial Infection Surveillance system (NNIS) as shown in the table above. The definition for 
VAP by NHSN has a more stringent inclusion criterion (resulting in fewer cases being defined as 
VAP) compared to ours. However, the rate of VAP in our ICUs compared favourably with the 
pooled VAP rate of 13.6 per 1000 ventilator days as reported by Rosenthal et. al.[6] in ICUs in 25 
countries in Latin America, Asia, Africa and Europe using the definition of VAP by NHSN. 
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Ventilator usage is a significant risk factor for developing VAP and the exposure to this risk is 
measured by ventilator utilisation ratio, which is calculated by dividing the number of ventilator 
days to number of patient days. Ventilator utilisation ratio in our ICUs was 0.72, which is two 
times higher than the ICUs in US.  
 
The onset of VAP was 8.8 days from the initiation of invasive ventilation. Onset of VAP in all 
centres exceeded 5 days of ventilation, indicating that most VAPs in MOH ICUs were of late onset 
 
 
 
Table 32: Bacteriological cultures in VAP 2010  
 
 

 
Organisms 

Hospitals 
Beds ≥ 16 

n (%) 
Beds 8 -15 

n (%) 
Beds < 7 

n (%) 
Total 
n (%) 

Acinetobacter spp. 

                       MRO 

              Non-MRO 

233 (44.8) 

189 (81.1) 

44 (18.9) 

81 (40.1) 

53 (65.4) 

28 (34.6) 

36 (41.9) 

25 (69.4) 

11 (30.6) 

350 (44.8) 

267 (76.3) 

83 (23.7) 

Pseudomonas spp. 

                       MRO 

              Non-MRO 

84 (17.0) 

24 (28.6) 

60 (71.4) 

37 (18.3) 

18 (48.6) 

19 (51.4) 

14 (16.3) 

2 (14.3) 

12 (85.7) 

135 (17.3) 

44 (32.6) 

91 (67.4) 

Klebsiella spp. 

                    ESBL 

           Non-ESBL 

103 (20.9) 

67 (65.0) 

36 (35.0) 

34 (16.8) 

17 (50.0) 

17 (50.0) 

15 (17.4) 

6 (40.0) 

9 (60) 

152 (19.5) 

90 (59.2) 

62 (40.8) 

MRSA 13 (2.7) 6 (3.0) 3 (3.5) 22 (2.8) 

MSSA 16 (3.2) 7 (3.5) 1 (1.2) 24 (3.1) 

Stenotrophomonas maltophilia 11 (2.2) 8 (4.0) 1 (1.2) 20 (2.6) 

Coagulase negative 
Staphylococcus 

7 (1.4) 3 (1.5) 1 (1.2) 11 (1.4) 

Other gram negative bacteria 5 (0.1) 5 (2.5) 0 (11.6) 10 (1.3) 

Fungal 6 (1.2) 7 (3.5) 6 (7.0) 19 (2.4) 

Other bacterial culture 15 (3.0) 14 (6.9) 9 (10.5) 38 (4.9) 

Total 493 (63.1) 202 (25.9) 86 (11.0) 781 (100.0) 
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Table 33: Bacteriological cultures in VAP 2008 – 2010  
 
 

 
Organisms 

2008 
n (%) 

2009 
n (%) 

2010 
n (%) 

Acinetobacter spp.  219 (27.7) 267 (39.0) 350 (44.8) 

Pseudomonas spp. 168 (21.2) 107 (15.6) 135 (17.3) 

Klebsiella spp. 127 (16.0) 128 (18.7) 152 (19.5) 

MRSA  63 (8.0) 50 (7.3) 22 (2.8) 

MSSA 73 (9.2) 39 (5.7) 24 (3.1) 

Stenotrophomonas maltophilia 25 (3.2) 20 (2.9) 20 (2.6) 

Other gram negative bacteria 16 (2.0) 7 (1.0) 10 (1.3) 

Fungi 11 (1.4) 6 (0.9) 19 (2.4) 

Coagulase negative 
Staphylococcus 

16 (2.0) - 11 (1.4) 

Other bacterial culture  73 (9.2) 60 (8.8) 38 (4.9) 
 
 
 
Figure 22: Bacteriological cultures in VAP 2010 
 

 
 
 
In 2010, Gram-negative organisms accounted for more than three quarter (85.5%) of the causative 
organisms in VAP. Over the last 7 years, the most common organisms were Acinetobacter spp., 
Klebsiella spp. and Pseudomonas spp. The percentage of Acinetobacter spp. had significantly increased 
over the years. MRSA causing VAP is relatively uncommon and has decreased over the years. 
 
42.6% of the causative organisms in VAP were multi-drug resistant strains.
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Table 34: Unplanned extubation per 100 intubated days, by individual hospital 2004 - 2010 
 

 
Hospital 
 

Unplanned extubation  
per 100 intubated days 

2004 2005 2007 2008 2009 2010 
AS  0.3 0.5 0 0.2 0.5 0.4 

PP - 0.0 2.3 2.0 0.2 0.3 

IPH 0.2 0.3 0.9 2.3 0.9 0.4 

KL 0.6 0.5 4.3 4.1 1.4 1.4 

SLG 0.4 0.8 4.8 2.7 1.3 0.8 

KLG 0.2 0.3 1.0 0.6 0.2 0.3 

SBN 1.4 0.3 1.8 1.5 0.7 0.6 

MLK 0.8 1.8 5.1 2.9 0.8 0.5 

JB 1.1 0.9 6.0 4.8 1.8 0.9 

KTN 0.4 0.6 3.4 2.0 0.1 0.6 

KT 0.6 0.3 2.5 1.8 0.1 0.6 

KB 0.9 0.1 1.5 0.1 0.0 0.2 

KCH 0.9 0.7 1.1 0.5 0.1 0.2 

KK 1.0 0.3 0.9 0.5 0.1 0.2 

SP - - 0 0 0.3 0.4 

PJY - - - 0.4 0.0 0.5 

MUR - - 1.8 0.3 0.1 0.2 

TI - - 4.5 2.0 1.3 0.9 

TPG - - 3.4 4.7 0.4 0.4 

SJ - - 0 2.2 0.5 0.5 

KJG - - 1.6 3.6 0.2 0.7 

KGR - - 1.1 0 0.0 0.3 

SDMC - - - 0 0.0 0.3 

TML - - 0.7 0.9 0.0 0.4 

KP - - 3.6 4.3 0.0 0.6 

SMJ - - 0 0 0.0 0.2 

BP - - 1.5 1.9 0.2 0.2 

TW - - 1.2 0.5 0.0 0.2 

MRI - - 2.8 0 0.0 0.3 

KLM - - 1.2 1.5 0.5 1.0 

SDG - - 2.6 1.4 0.4 0.3 

SB - - - - - 0.3 

DKS - - - - - 0.2 

SI - - - - - 0.5 

SBL - - - - - 0.2 

AMP - - - - - 0.7 

LIK - - - - - 0.0 

Total 0.7 0.5 2.7 1.9 0.6 0.5 
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Figure 23: Unplanned extubation, by individual hospital 2010 
 
 

 
 
 
 
 
The rate of unplanned extubation had decreased slightly from 0.6 to 0.5 per 100 intubated days 
from the previous year.  
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Table 35: Pressure ulcer, by individual hospital 2008 - 2010 
 

 
Hospital 

Pressure ulcer per 1000 ICU days 
2008 2009 2010 

AS  0.0 4.6 14.9 
PP 9.9 14.0 6.6 
IPH 0.4 0.4 9.0 
KL 20.9 31.6 8.3 
SLG 18.5 15.3 13.5 
KLG 0.5 1.3 2.4 
SBN 2.2 3.7 2.6 
MLK 5.0 7.6 4.5 
JB 18.8 13.0 8.2 
KTN 2.2 1.4 1.8 
KT 0.0 0.3 4.3 
KB 2.1 5.1 3.0 
KCH 3.1 1.6 10.9 
KK 0.3 0.0 5.2 
SP 2.2 2.0 3.2 
PJY 3.2 0.6 2.2 
MUR 2.1 2.9 0.4 
TI 3.9 0.0 3.5 
TPG 17.3 10.5 9.7 
SJ 10.1 6.6 9.1 
KJG 4.6 5.4 10.6 
KGR 1.4 1.6 4.1 
SDMC 0.8 1.0 4.3 
TML 0.5 0.0 1.0 
KP 2.5 6.2 6.1 
SMJ 0.6 1.1 0.0 
BP 4.7 3.5 14.7 
TW 9.3 9.0 4.1 
MRI 29.2 18.3 2.5 
KLM 2.7 3.5 8.1 
SDG 10.2 7.1 8.7 
SB - - 9.2 
DKS - - 7.2 
SI - - 8.1 
SBL - - 5.6 
AMP - - 6.0 
LIK - - 0.0 

Total 7.1 7.7 6.6 
 
Pressure ulcer:  A circumscribed area in which cutaneous tissue has been destroyed and there is progressive destruction of   underlying tissue  
caused by interference with circulation and nutrition to the area. Signs include blisters  or broken skin or sore formation over pressure areas 
 
The incidence of pressure ulcers ranged from 0 to 15 per 1000 ICU days with a mean of 6.6. 



 65Malaysian Registry of Intensive Care | Report for 2010 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

SECTION E: 
  

MORTALITY OUTCOMES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 66 Malaysian Registry of Intensive Care | Report for 2010 

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 variations in patient characteristics 
such as case mix and the severity of illness.  
 
A better measure of ICU performance is standardised mortality ratio (SMR). SMR is the ratio, 
comparing the observed to the predicted mortality, using a severity scoring system. SMR stratifies 
patients according to the severity of illness and is a better indicator of ICU performance within 
certain limitations. SMR of more than one indicates that the actual number of deaths is more than 
the predicted number of deaths. SMR of less than one indicates that the number of deaths 
observed is less than the number of deaths predicted.   
 
When interpreting SMR values, one must take into consideration factors which affect the severity 
scoring system used to predict mortality. These include interval between onset of illness to ICU 
admission (lead time bias), post-ICU care and small sample size. Lead-time bias refers to the 
erroneous estimation of risk at the time of admission to the ICU due to the results of therapeutic 
actions taken previously. 
 
 
 
 
 
Table 36: Hospital outcome 2010 
  

 
Hospital outcome 

Hospitals 
Beds ≥ 16 

n (%) 
Beds 8 -15 

n (%) 
Beds < 7 

n (%) 
Private 
n (%) 

Total 
n (%) 

 
 
Alive 
 

 

9092 (66.9) 

 

6090 (65.5) 

 

1657 (66.1) 

 

1481 (93.9) 

 

18320 (67.9) 

 
Died 
 

 

3690 (27.1) 

 

2667 (28.7) 

 

729 (29.1) 

 

63 (4.0) 

 

7149 (26.5) 

 
Discharged with 
grave prognosis 
 

 

235 (1.7) 

 

147 (1.6) 

 

42 (1.7) 

 

10 (0.6) 

 

434 (1.6) 

 
Transfer to another 
hospital 
 

        

580 (4.3) 

 

390 (4.2) 

 

80 (3.2) 

 

24 (1.5) 

 

1074 (4.0) 

 

Total 

 

13597 (100.0) 

 

9294 (100.0) 

 

2508 (100.0) 

 

1578 (100.0) 

 

26977 (100.0) 

  
The hospital outcome for the three categories of ICUs in MOH hospitals was fairly similar.   
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Table 37: Crude in-ICU and in-hospital mortality rate, by individual hospital 2005 - 2010 
 

 
Hospital 

Crude in-ICU mortality (in-hospital mortality) % 
2005 2006 2007 2008 2009 2010 

AS  22.4 (31.7) 18.3 (27.8) 26.6 (35.2) 33.7 (40.3) 39.0 (52.7) 32.1 (43.1) 
PP 15.8 (26.5) 11.6 (25.6) 13.9 (26.0) 13.9 (28.0) 13.8 (26.6) 12.6 (22.8) 
IPH 14.7 (23.2) 19.5 (29.1) 14.9 (22.7) 14.3 (22.9) 16.1 (25.7) 21.9 (27.3) 
KL 20.3 (29.0) 20.6 (33.3) 19.5 (29.8) 16.2 (25.5) 16.1 (28.0) 15.5 (22.0) 
SLG 25.9 (34.2) 25.5 (34.1) 25.7 (34.1) 19.8 (29.6) 23.6 (30.3) 18.0 (24.5) 
KLG 21.0 (30.3) 26.9 (35.1) 19.3 (28.8) 20.8 (26.0) 22.4 (30.6) 18.7 (26.3) 
SBN 25.0 (36.3) 21.6 (28.4) 24.8 (32.1) 25.9 (37.3) 22.9 (34.5) 19.9 (28.8) 
MLK 22.6 (34.2) 26.0 (35.8) 19.5 (29.5) 22.6 (31.0) 24.6 (32.9) 23.2 (30.8) 
JB 23.4 (33.5) 23.7 (32.6) 23.2 (32.1) 23.0 (30.8) 21.2 (32.2) 20.3 (27.7) 
KTN 26.8 (39.1) 26.0 (35.7) 20.5 (30.4) 20.2 (31.6) 20.1 (30.0) 19.4 (28.5) 
KT 32.7 (42.0) 27.0 (38.1) 23.7 (33.0) 16.5 (24.8) 24.4 (36.6) 21.3 (30.6) 
KB 21.5 (28.7) 21.6 (24.8) 19.0 (22.9) 18.2 (23.3) 18.3 (24.5) 19.2 (26.8) 
KCH 15.0 (24.6) 12.8 (20.5) 13.4 (19.1) 19.6 (24.4) 18.7 (23.8) 15.8 (21.1) 
KK 19.4 (24.1) 16.2 (22.8) 14.5 (24.2) 22.2 (31.5) 19.5 (35.7) 24.6 (33.5) 
SP - 25.0 (35.5) 49.6 (49.6) 35.0 (38.3) 29.5 (38.7) 33.3 (43.0) 
PJY - 19.8 (22.0) - 23.9 (26.5) 20.8 (23.1) 19.3 (23.1) 
MUR - 20.3 (28.4) 20.5 (25.4) 16.1 (26.9) 16.5 (21.9) 18.8 (24.6) 
TI - 33.5 (45.9) 30.0 (38.3) 23.8 (33.1) 27.0 (41.1) 21.7 (34.1) 
TPG - 13.5 (32.7) 36.0 (43.1) 36.7 (46.8) 36.2 (49.5) 38.1 (48.4) 
SJ - 23.9 (28.6) 28.8 (28.8) 21.4 (25.6) 27.8 (42.2) 22.4 (33.6) 
KJG - 26.1 (35.0) 28.8 (32.9) 23.9 (29.6) 17.9 (31.3) 16.1 (20.7) 
KGR - 23.0 (34.4) 16.0 (26.5) 26.1 (32.5) 13.6 (23.1) 21.8 (29.6) 
SDMC - - - 5.6 (7.3) 3.5 (4.1) 4.2 (4.6) 
TML - - 16.2 (20.7) 19.1 (23.1) 20.0 (28.4) 25.6 (32.5) 
KP - - 40.7 (45.7) 24.9 (32.6) 32.5 (43.5) 41.9 (46.2) 
SMJ - - 35.0 (42.9) 31.4 (34.0) 40.4 (46.9) 29.9(39.2) 
BP - - 33.5 (39.5) 24.9 (36.5) 27.5 (38.8) 18.8 (33.0) 
TW - - 23.4 (27.0) 26.3 (35.1) 20.0 (29.9) 21.8 (30.3) 
MRI - - 21.1 (26.1) 27.3 (33.3) 23.7 (30.6) 15.9 (24.2) 
KLM - - 26.5 (33.9) 24.7 (32.0) 28.5 (35.2) 29.7 (37.6) 
SDG - - 22.9 (28.3) 22.4 (28.7) 17.5 (24.3) 17.5 (23.5) 
SB - - - - - 23.4 (28.9) 
DKS - - - - - 48.0 (59.3) 
SI - - - - - 26.8 (31.7) 
SBL - - - - - 16.0 (23.3) 
AMP - - - - - 37.1 (41.8) 
LIK - - - - - 1.9 (1.9) 

Total 21.8 (31.1) 21.7 (31.0) 22.3 (30.1) 19.9 (27.2) 21.2 (29.7) 20.9 (28.1) 
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Figure 24: Crude in-ICU and in-hospital mortality rates, by individual hospital 2010 
 

 
 

 
 
The in-ICU and in-hospital mortality rates in MOH hospitals were 20.9% and 28.1% respectively. 
These rates had remained almost the same over the last six years. 
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Table 38:         Ten most common diagnoses leading to ICU admission in MOH hospitals and 
observed in-hospital mortality 2010 

 
 

Diagnosis 
 

Mortality (%) 
2009 2010 

Head Injury 27.0 27.4 

Sepsis 62.2 59.3 

Dengue 10.4 8.6 

Community acquired pneumonia  46.3 42.6 

Bronchial asthma 10.4 7.8 

Chronic lower respiratory disease  32.4 26.2 

Gastrointestinal perforation 
(including anastomotic leak) 

36.3 33.8 

Infection / gangrene of limb 
(including osteomyelitis, 
necrotising fascitis)  

39.2 39.1 

Non-cardiogenic pulmonary 
oedema 

25.9 29.5 

Intra-abdominal injury 22.4 23.8 

 
Patients with sepsis carried a high in-hospital mortality of 59.3%. Mortality for patients with head 
injury was 27.4%. Bronchial asthma and dengue infection carried in-hospital mortality of 7.8 and 
8.6% respectively. 
 
 
 
Table 39: Severe sepsis, ARDS and AKI within 24hrs of ICU admission and observed in-

hospital mortality 2010 
 
 

 In-hospital Mortality (%) 

Severe sepsis 58.6 

ARDS 56.6 

AKI 58.2 

 
In-hospital mortality rates for patients with severe sepsis, acute respiratory distress syndrome and 
acute kidney injury within 24 hours of ICU admission were as high as 60%. 
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Table 40: Standardised mortality ratio, by individual hospital 2005 – 2010 
 

 
Hospital 

Standardised mortality ratio (95% CI) 

2005 2007 2008 2009 2010 
AS 1.23 0.92 0.94 1.00   0.93 (0.70-1.22) 

PP 1.00 0.92 0.88 0.78  0.68 (0.47-0.96) 

IPH 1.51 0.89 0.90 0.86  0.82 (0.56-1.12) 

KL 0.77 0.82 0.70 0.73  0.62 (0.42-0.90) 

SLG 1.58 0.91 0.77 0.84  0.76 (0.52-1.07) 

KLG 0.85 1.11 0.80 0.98  0.85 (0.60-1.18) 

SBN 0.89 0.69 0.87 0.93  0.74 (0.54-1.03) 

MLK 0.96 0.98 0.98 0.91  0.97 (0.71-1.34) 

JB 0.87 0.92 0.88 0.87  0.71 (0.51-1.00) 

KTN 1.02 0.95 0.94 0.88  0.90 (0.69-1.25) 

KT 1.22 0.88 0.74 1.09  0.86 (0.62-1.17) 

KB 0.86 0.83 1.01 1.41  1.00 (0.70-1.38) 

KCH 0.91 0.70 0.84 0.80  0.63 (0.42-0.92) 

KK 0.95 0.83 1.00 1.10  0.83 (0.60-1.13) 

SP - 1.12 0.87 1.02  0.97 (0.73-1.26) 

PJY  - 0.85 0.86  0.83 (0.56-1.17) 

MUR - 0.92 1.06 0.81  0.88 (0.63-1.23) 

TI - 0.75 0.77 0.91  0.71 (0.51-0.96) 

TPG - 1.01 1.00 1.16  1.03 (0.77-1.35) 

SJ - 0.90 0.67 0.84  0.76 (0.55-1.03) 

KJG - 0.79 0.94 1.00  0.64 (0.42-0.91) 

KGR - 0.85 0.90 0.71  0.75 (0.53-1.05) 

SDMC  - 0.59 0.39   0.36 (0.19-0.75) 

TML - 0.62 0.76 0.74  0.86 (0.63-1.16) 

KP - 0.95 0.76 0.90  0.90 (0.67-1.17) 

SMJ - 1.18 1.00 1.20  0.93 (0.69-1.23) 

BP - 1.01 0.93 0.81  0.76 (0.54-1.01) 

TW - 0.62 0.78 0.54  0.55 (0.40-0.76) 

MRI - 0.83 0.99 0.90  0.69 (0.48-1.00) 

KLM - 0.88 0.75 0.86  0.87 (0.65-1.16) 

SDG - 0.89 0.96 0.86  0.71 (0.48-0.98) 

SB - - - - 0.74 (0.50-1.04) 

DKS - - - - 1.04 (0.81-1.31) 

SI - - - - 0.72 (0.52-0.99) 

SBL - - - - 0.73 (0.51-1.04) 

AMP - - - - 0.89 (0.68-1.16) 

LIK - - - - 0.14 (0.06-0.35) 

Total 1.0 0.89 0.85 0.89  
 

0.80 
(0.54-1.14) 

 
The pooled standardised mortality ratio for 2010 was 0.8 (95% C.I. 0.54 – 1.14). It is observed that 
the SMR has been steadily decreasing over the years. This could reflect improved patient care. 
However, risk-adjusted severity scoring systems are known to drift in calibration over time and 
this may result in lower SMR over the years. 
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Figure 25: Standardised mortality ratio by individual hospital, 2010  
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The above figure shows the funnel plot for standardised mortality rates (SMR) in MOH hospitals. 
We use 2 standard deviations (SD) from the mean (inner curves) to highlight units that might be 
different and 3 SD from the mean (outer curves) to highlight units that are different. There are 
many reasons that could explain statistical outliers, from mere chance, differences in resources or 
standard of care. 
 
There was a wide variation among the performance of the participating units. Units with low SMR 
(outside 3 SD limits) were KL, JB, PP, KCH, TW and LIK. There were no units outside the 3 SD 
limits for high SMR. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 72 Malaysian Registry of Intensive Care | Report for 2010 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 73Malaysian Registry of Intensive Care | Report for 2010 

 
 
 
 
 
 
 
 
 
 
 
 

SECTION F: 
  

SPECIAL REPORT ON 
DENGUE INFECTION 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 74 Malaysian Registry of Intensive Care | Report for 2010 

Report on patients with Dengue infection who were admitted to the intensive care units 
in the Ministry of Health hospitals in 2010 
 
Dengue infection is endemic in Malaysia and the number of dengue cases rose by 11% from 41,486 
in 2009 to 46,171 in 2010.  The number of deaths had also increased by 52% from 88 in 2009 to 134 
in 2010, resulting in an increase in case fatality rate from 0.21 to 0.29. [7] 
 
The number of ICU admissions with dengue infections in 2009 was 636 in the 30 MOH ICUs.  The 
corresponding figure for 2010 was 1386, a significant increase of 118%. When the cases in the 6 
new centres were included, the total admissions in 2010 were 1,643.  
 
The gender and ethnic distribution was fairly similar to that seen in the general ICU population. 
Male patients accounted for 57.8% of the admissions.  The mean age was 32.0 ± 15.4 years. Thus, 
patients with dengue infection were younger than the general ICU population.  
 
The following is the data analysis carried out on these 1,643 patients. 
 
Table 41:  General comparison for Dengue and Non-Dengue infection 2010 
 

 Dengue  
Infection 
n = 1643 

Non-Dengue 
Infection 
n = 23341 

P value 

Age, days 
median (IQR) 
 

28.8  
(22.5 – 47.3) 

47.8  
(29.2 – 62.9) 

 P < 0.0001 

Length of ICU stay, days 
median (IQR) 
 

1.9  
(1.9 – 9.6) 

2.6  
(1.4 – 6.8) 

P < 0.0001 

Length of hospital stay, days 
median (IQR) 
 

5.5  
(3.4 – 17.5) 

9.9  
(5.4 – 19.7) 

P < 0.0001 

Length of mechanical ventilation, days 
median (IQR) 

 

3.8 (1.4 – 7.2) 1.9 (0.7 – 5.0) P < 0.0001 

Total SAPS II score, mean 
 

19.0 + 14.1 37.3 + 18.9 P < 0.0001 

%  Invasive mechanical ventilation 
 

18.6 79.7 P < 0.0001 

%  Co-morbid diseases 18.1 51.1 P < 0.0001 

Main organ failure    

Without organ failure 
 

32.2 34.4 P = 0.1 

Respiratory failure 
 

4.7 18.2 P < 0.0001 

Cardiovascular failure 
 

7.1 25.7 P < 0.0001 

Neurological failure 
 

0.6 12.5 P < 0.0001 

Renal failure 
 

0.9 6.7 P < 0.0001 

Hepatic failure 
 

0.4 0.9 P = 0.05 

Haematological failure 54.0 1.5 P < 0.0001 

SMR (95% CI) 
 

0.75 (0.42-1.20) 0.81 (0.57-1.09)  
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Patients with dengue infection were younger and fewer had co-morbid diseases. They had shorter 
in-ICU and in-hospital stays and tended not to be mechanically ventilated.  The mean SAPS II 
score and SMR were lower compared with the rest of the ICU population. 
 
Haematological failure was the main organ failure in patients with dengue infection. 
 
About one third of the patients with dengue infection had no organ failure while another half had 
one organ failure.  
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Table 42: Dengue infection by hospital and crude in-hospital mortality, 2010 
 

Hospital ICU admission 
n (%) 

In-hospital mortality 
n (%) 

MLK 256 (15.6) 18 (7.0) 
KL 165 (10.0) 5 (3.0) 
KLG 164 (10.0) 16 (9.8) 
SBL 164 (10.0) 11 (6.7) 
SLG 98 (6.0) 5 (3.0) 
SDG 97 (5.9) 15 ( (15.5) 
JB 84 (5.1) 7 (8.3) 
IPH 78 (4.7) 6 (7.7) 
PP 56 (3.4) 2 (3.6) 

KJG 53 (3.2) 5 (9.4) 

MUR 52 (3.2) 0 (0) 

TML 47 (2.9) 3 (6.4) 

SB 38 (2.3) 10 (26.3) 

AMP 36 (2.2) 1 (2.8) 

KB 36 (2.2) 11 (30.6) 

SBN 34 (2.1) 5 (14.7) 

KTN 25 (1.5) 2 (8.0) 

KCH 22 (1.3) 8 (36.4) 

KK 17 (1.0) 4 (23.5) 

SMJ 17 (1.0) 1 (5.9) 

BP 16 (1.0) 2 (12.5) 

SI 15 (0.9) 2 (13.3) 

KT 13 (0.8) 0 (0) 

AS 10 (0.6) 0 (0) 

PJY 10 (0.6) 1 (10.0) 

TPG 8 (0.5) 2 (25.0) 

MRI 7 (0.4) 1 (14.3) 

KLM 6 (0.4) 1 (16.7) 

SP 6 (0.4) 2 (33.3) 

KP 3 (0.2) 2 (66.7) 

DKS 3 (0.2) 1 (33.3) 

TI 2 (0.1) 0 (0) 

TW 2 (0.1) 1 (50.0) 

KGR 1 (0.1) 0 (0.0) 

LIK 1 (0.1) 0 (0.0) 

Total 1643 (100.0) 150 (9.1) 
  
The average in-hospital mortality for this group of patients was 9.1%.   
 
 
 
 
 
 



 77Malaysian Registry of Intensive Care | Report for 2010 

Table 43: Dengue infection by regions and crude in-hospital mortality, 2010 
 

Hospital Admissions 
n (%) 

In-hospital mortality 
n (%) 

Central region (KL, SLG, KLG, PJY, 
KJG, SDG, SBL, AMP) 
 

787 (48.0) 59 (7.5) 

Northern region (AS, PP, IPH, SP, 
TPG, SJ, TI, KGR, SMJ, KLM) 
 

185 (14) 14 (7.6) 

Southern region (SBN, MLK, JB, KP, 
BP, SI) 
 

460 (28.0) 36 (7.8) 

East coast region (KTN, KT, KB, 
TML) 
 

121 (7.4) 16 (13.2) 

East Malaysia (KCH, KK, TW, MRI, 
SB, DKS, LIK) 
 

90 (5.5) 25 (27.8) 

Total 
 

1643 (100.0) 150 (9.1) 

  
 
 
Figure 26:  Age groups and Mortality in Dengue 2010 
 

 
 
Patients aged more than 70 years had the highest crude mortality of 33%. 
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Table 44:  Main organ failure and Mortality for Dengue and Non-Dengue    infection 2010 
 

 Crude mortality % 
 

Dengue Infection 
 

Non-Dengue Infection 
 

Without organ failure 
 

1.4 10.3 

Respiratory failure 
 

34.4 22.3 

Cardiovascular failure 
 

42.4 43.3 

Neurological failure 
 

62.5 14.4 

Renal failure 
 

0.0 6.7 

Hepatic failure 
 

0.0 1.3 

Haematological failure 
 

8.3 1.8 

 
This table shows a comparison of mortality between patients with dengue and non-dengue 
infection in terms of organ failure.  
 
Patients with dengue infection associated with neurological failure as the main organ failure had 
an exceptionally high mortality of 60%. However, the number of patients in this group was only 8. 
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Report on patients with Influenza A (H1N1) infection admitted to the MOH ICUs 2009 - 
2010 

 
This is an audit of patients with influenza A (H1N1) infection admitted to MOH ICUs during the 
2009 pandemic and in 2010. The diagnosis of influenza A (H1N1) infection was based on clinical 
findings confirmed by positive respiratory tract specimen for influenza A (H1N1) using RT-PCR 
test.  
 
The audit for 2009 was carried out from 15th July to 14th December 2009 (5 months). For 2010, the 
audit covered all admissions from 1st January 2010 to 31st December 2010 (12 months).  
 

  
 Table 45: Comparison of characteristics and outcomes of patients with  Influenza (H1N1)    
                                infection 2009 and 2010 
 

  2009 2010 

Study period 
  15/7/2009 – 14/12/2009 1/1/2010 - 31/12/2010 

Duration of study, days 
  153 365 

No. of patients 
  351 127 

Female sex 
no./total no. (%) 181/351 (51.6) 70/127 (55.1)  

Children (< 18 years) 
no./total no. (%) 49/351 (14.0) 16/127 (12.6) 

Age, yr  
mean + SD 
median (IQR) 

  
37.8 + 19.1 
38 (25 - 53) 

  
35.5 + 16.7 
34 (25-47) 

SAPS II score 
mean + SD 34.7 + 7.8 27.5 +13.1 

 
SOFA score on Day 1 ICU 
mean + SD 7.2 + 4.8 5.4 + 4.0 

Co-morbidities 
no./total no. (%) 169/327 (51.7) 51/127 (40.2) 

Chronic lung disease  
no./total no. (%) 43/326 (13.2) 17/127 (13.4) 

Diabetes mellitus 
no./total no. (%) 81/327 (24.8) 24/127 (18.9) 

Hypertension 
no./total no. (%) 89/327 (27.2) 25/127 (19.7) 

Invasive ventilation 
no./total no. (%) 256/345 (74.2) 82/127 (64.6) 

Non-invasive ventilation 
no./total no. (%) 113/332 (34.0) 40/127 (31.5) 

Renal replacement therapy 
no./total no. (%) 49/316 (15.5) 14/127 (11.0) 

Duration of invasive ventilation, days 
median (IQR) 4.8 (1.6  -9.3) 5.2 (2.6-9.5) 

Duration ICU stay, days 
median (IQR) 5.8 (2.2 – 10.9) 4.0 (1.9-9.4) 

Duration hospital stay, days 
median (IQR) 10.1 (4.5 – 19.2) 9.1 (5.1-17.1) 

Time from hospitalisation to ICU 
admission, days median (IQR) 0.3 (0.0 – 1.8) 0.3 (0.0-1.2) 

Time from hospitalisation to death, 
days median (IQR) 5.0 (1.6 -10.6) 6.2 (3.4-19.3) 

Standardised mortality ratio 
  1.12 0.86 (95 % CI 0.58-1.25) 
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Table 46: Influenza A H1N1 infection and crude in-hospital mortality, by hospital 2009 and 2010 
 

Hospital n (%) 
2009 2010 

KL 40 (11.4) 4 (3.1) 
MLK 37 (10.5) 11 (8.7) 
JB 34 (9.7) 11 (8.7) 
SBL 19 (5.4) 14 (11.0) 
SJ 16 (4.6) 1 (0.8) 
SBN 15 (4.3) 2 (1.6) 
SLG 13 (3.7) 3 (2.4) 
KT 12 (3.4) 4 (3.1) 
TPG 12 (3.4) 0 (0.0) 
KCH 11 (3.1) 0 (0.0) 
KTN 10 (2.8) 14 (11.0) 
KLM 9 (2.6) 2 (1.6) 
SDG 9 (2.6) 0 (0.0) 
PP 8 (2.3) 18 (14.2) 
SP 8 (2.3) 1 (0.8) 
TML 8 (2.3) 1 (0.8) 
SI 8 (2.3) 7 (5.5) 
KLG 8 (2.3) 4 (3.1) 
LIK 7 (2.0) 1 (0.8) 
SB 7 (2.0) 3 (2.4) 
PJY 7 (2.0) 2 (1.6) 
MUR 6 (1.7) 0 (0.0) 
BP 6 (1.7) 1 (0.8) 
AS 6 (1.7) 0 (0.0) 
AMP 6 (1.7) 1 (0.8) 
IPH 5 (1.4) 1 (0.8) 
TW 4 (1.1) 0 (0.0) 
KP 4 (1.1) 0 (0.0) 
KB 3 (0.9) 12 (9.4) 
SMJ 3 (0.9) 2 (1.6) 
MRI 2 (0.6) 0 (0.0) 
KGR 2 (0.6) 0 (0.0) 
KK 1 (0.3) 0 (0.0) 
KJG 1(0.3) 6 (4.7) 
DKS 0 (0.0) 1 (0.8) 
Lahad Datu 1 (0.3) - 
Keningau 1 (0.3) - 
Bintulu 1 (0.3) - 
Kemaman 1(0.3) - 
Total 351 (100.0) 127 (100) 

 
A total of 351 patients were admitted to the 40 MOH ICUs (including Lahad Datu, Keningau, 
Bintulu and Kemaman which are not in the MRIC) from 15th July 2009 to 14th December 2009.  
 
In 2010, there were a total of 127 patients admitted to the 36 MOH ICUs. This was about one third 
of the caseload for the five months in 2009. 
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In 2010 cohort, there were slightly more female patients (55.1 vs 51.6%). The mean  age was lower 
(36 vs 38 yr in 2009). Patients in 2010 cohort had lower SAPS and SOFA scores (27.5 vs 34.7 and 5.4 
vs 7.2) indicating that they had less severe illness. They had less co-morbidities (40 vs 52%), 
received less mechanical ventilation (64.6 vs 74.2%) and renal replacement therapy (11.0 vs 15.5%). 
This population had shorter in-ICU and in-hospital stay (4.0 vs 5.8 and 9.1 vs 10.1). They also had 
significantly lower crude in-hospital mortality rates (20.5% vs 38.5%) and a lower SMR (0.86 vs 
1.12).



 83Malaysian Registry of Intensive Care | Report for 2010 

SUMMARY 
 
1. The total number of ICU beds in the 37 participating units was 439. 

2. The number of cases analysed for year 2010 was 26,977, an increase of 27% over the 
previous year. 
 

3. The overall reporting rate had been fairly constant at 88%. 

4. The average age of patients excluding those below 18 years was 49.4 years. 

5. In MOH hospitals, foreigners constituted 6% of all ICU admissions. 

6. The average lengths of ICU and hospital stays were 4.7 and 14.6 days respectively. 
 

7. In MOH hospitals, 63% of admissions were non-operative patients, an increase of 15% in 
the last six years. 

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

24% in 2010. 
 

9. Inter-hospital ICU admissions increased from 2.8% to 4.3% in the last six years. 
 
10.  63% of admissions had one or more organ failure within 24 hours of ICU admission. 
 
11. Cardiovascular failure (37%) was the most common among those with organ failure 

followed by respiratory failure (26%) and neurological failure (18%). 
 
12. Head injury, sepsis and dengue infection were the three most common diagnoses leading 

to ICU admission, in MOH hospitals for 2010. The in-hospital mortality for this group of 
patients was 27.4%, 59.3% and 8.6% respectively. 

 
13. The average SAPS II score was 35.1, which carries a predicted risk of in-hospital mortality 

of 27.0%. 
 
14. In MOH hospitals, 71.6% of patients received invasive ventilation with an average duration 

of 4.1 days. 4.8% of ICU admissions in the private hospital were mechanically ventilated 
with average duration of 4.2 days. 

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

2003 to 14.3% in 2010. 
 

16. In MOH hospitals, 12% of ICU admissions had renal replacement therapy, with 
intermittent haemodialysis being the most common modality of therapy. 

 
17. Among patients who were invasively ventilated, 29% of them had tracheostomy 

performed, with the average time from initiation of ventilation to tracheostomy being 6.0 
days.     

18. Among those who died in ICU, decisions to withdraw or withhold therapy were made in 
30% of them. 

 
19. The incidence of VAP had decreased by more than half from 28.0 to 10.1 per 1000 ventilator 

days over the last eight years. 
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20. The majority (85%) of the organisms causing VAP were Gram-negative. Acinetobacter spp., 
Pseudomonas spp. and Klebsiella spp. remained the 3 most common organisms causing VAP 
over the last 7 years in MOH ICUs. 43% of organisms causing VAP were multi-drug 
resistant. 

 
21. The crude in-ICU and in-hospital mortality rates were 20.9% and 28.1% respectively. 
 
22. The mean standardised mortality ratio was 0.80 (95% CI 0.54 – 1.14).  
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