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ABSTRACT 

Introduction: Nosocomial infection or Health Care Associated Infection (HCAI) present major problem 

in any healthcare setting and the quality of infection control reflects the standard of care provided. Sur-

veillance is one of the most important aspect of any infection control programme and knowledge of the 

types and rates of infections, interventions and source of HCAI is important. Good infection control re-

duce nosocomial infections, length of stay and cost. This study assesses the status of nosocomial infec-

tion in RIPAS Hospital in 2010 and the trends of infections over an 11-year period (2000-2010). Mate-

rial and Methods: Patients who developed infections 48 hours after admission were considered to 

have HCAI and were included in the study. These patients were identified from the Microbiology Labor-

atory reports and confirmed following ward visits to verify the signs of infection. Data on nosocomial 

infections were collected and analysed for the incidence, location of patients and types of infections. 

Results: During 2010, 268 (0.89%) patients out of 30,027 admissions were identified to have devel-

oped HCAI. The Burns Unit recorded the highest incidence (27.2%) followed by the Medical Intensive 

Care Unit (18.9%), Surgical Intensive Care Unit (11.2%), Special Care Baby Unit (4.6%), Paediatric 

Intensive Care Unit (2.3%) and the Coronary Care Unit (1.9%). Lower respiratory infections were the 

most common type, accounting for 32.9%, followed by catheter and intravenous access related infec-

tions (17.3%), blood stream infections (16.9%), soft tissue infections (13.3%), surgical site infections 

(10.8%), urinary tract infections (10.8%) and burns wound infection (1.8%). The organisms commonly 

isolated were gram-positive and gram-negative bacteria. Conclusions: This study showed that noso-

comial infection accounted for only a small proportion of infections. Lower respiratory tract infection 

was the most common type, and Burns Unit had the highest incidence compared to the other units or 

locations. 
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INTRODUCTION 

Nosocomial infections or Health Care Associ– ated Infections (HCAI) are a major cause for 

concern worldwide. 1 The quality of an infec-

tion control programme is a reflection of the 

standard of care provided by an institution. 

Surveillance is the most important aspect in 

any hospital infection control programme as 
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this not only provides important background 

data on infection rates, source and trend of 

HCAI; but also allows evaluation of the effec-

tiveness of implemented interventions. The 

Centre for Disease Control and Prevention 

(CDC) of the United States of America clearly 

identifies that a good infection control surveil-

lance programme reduces nosocomial infec-

tions, length of hospital stay and healthcare 

costs. 1 

 

 At the RIPAS Hospital, a major ter-

tiary referral hospital in Brunei Darussalam, a 

hospital wide surveillance is conducted annu-

ally of all the wards, especially the intensive 

care units (ICUs) for incidence and rates of 

infections. The source of infections, catego-

rised as blood-stream infections, respiratory 

tract infections e.g. ventilator associated 

pneumonias, catheter related infections e.g. 

intravenous (IV) line infections, urinary tract 

infections (UTIs), soft tissue infections e.g. 

bedsores, diabetic ulcers and foot infections; 

traumatic wound infections following road 

traffic accidents and surgical site infections 

(SSIs) are also recorded to identify any dis-

cernible patterns that may exist. 

MATERIALS AND METHODS 

Patients who developed infections 48 hours 

after admission were defined as HCAI and 

included in the study. Microbiology laboratory 

reports identified those patients whose 

(blood, pus, swab, urine or catheter tip) spec-

imens cultured positive for organisms. Pres-

ence of HCAI were again confirmed following 

ward visits to verify for signs of infection. 

Clinical profiles, symptoms, blood investiga-

tions, microbiological culture and sensitivity 

testing of appropriate specimens were care-

fully reviewed, as was the time that speci-

mens were obtained for culture. Standard 

CDC definitions 2-4 were applied in relation to 

laboratory and clinical criteria as well as when 

categorising the sites involved.  

 

 Information on the dates of admission 

and discharge, age, locations (wards), diag-

nosis, types of indwelling catheters (if any) 

and details of how these were managed, 

types of infection, investigations carried out, 

organisms isolated, sensitivity pattern, inter-

ventions performed and outcomes were col-

lected.  

 

 The overall incidence rates of HCAI 

for RIPAS hospital from 2000 to 2010 were 

noted. Additionally, the HCAI rate specific for 

the Surgical ICU (SICU), Medical ICU (MICU), 

Coronary Care Unit (CCU), Special Baby Care 

Unit (SCBU), Paediatric ICU (PICU), Renal 

Unit and Burns Unit encountered that were 

available for the period 2005 to 2010, were 

also assessed.  

RESULTS 

Table 1 presents the monthly incidence of 

HCAI in 2010. Overall, 268 cases of HCAI 

were documented out of a total of 30,027 

hospital admissions which gave an overall 

incidence of HCAI at 0.89%. There were no 

discernible patterns on the monthly rates 

which ranged from 0.29% in January to 

1.36% in December. 

 

 Although incidence recorded for 2010 

was comparable to that of 2009, an overall 

declining trend from 2000 was detected 

(Table 2).  

 

 Table 3 presents HCAI incidence in 

2010 according to the locations/wards. Out of 
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 Months Number of infected patients Total number of  admissions % of nosocomial infection 

January 8 2,667 0.29 

February 14 2,312 0.60 

March 28 2,776 1.00 

April 20 2,450 0.81 

May 20 2,456 0.81 

June 29 2,615 1.10 

July 23 2,476 0.92 

August 32 2,390 1.33 

September 21 2,349 0.89 

October 22 2,643 0.83 

November 18 2,479 0.72 

December 33 2,414 1.36 

Total 268 30,027 0.89 

Table 1: Incidence of nosocomial infections in RIPAS Hospital for 2010. 

all the HCAI cases that were documented, 

SICU accounted for most of the infections 

(21.3%), followed by MICU, SCBU and the 

Renal Unit. However, when viewed as a per-

centage of admissions by each locations, the 

Burns Unit showed the highest incidence 

(27.2%), followed by MICU, SICU, SCBU, 

PICU and CCU. 

 

 In 2010 (Table 4), lower respiratory 

infections were the most common type of in-

fection (32.9%) as in previous years, followed 

by catheter or IV line related infections 

(17.3%), blood-stream infections (16.9%), 

soft tissue infections (13.3%), SSIs (10.8%), 

UTIs (10.8%) and burns/wound infections 

(1.8%). Only two cases (0.5%) of umbilical 

sepsis encountered in 2010. 

 

 Between 2005 and 2010 (Table 5), 

the incidence of blood-stream infections de-

clined by 2% whereas IV line related infec-

tions increased by 2%. Both UTIs and soft 

 Year  2000  2001  2002  2003  2004  2005 2006  2007  2008  2009  2010 

 Incidence (%)  3.53  4.51  1.65  1.40  1.40   1.40   1.36  1.16  0.64   0.87   0.89  

Table 2: HCAI rates 2000 to 2010. 

tissue infections declined notably by 4%, 

while SSIs remained unchanged at 8.5%. 

Nosocomial eye infections among babies de-

livered in RIPAS hospital declined from 1.8% 

in 2009 to 0.7% in 2010.  

 

 Nine types of organisms were isolated 

which consisted of gram-negative (72.2%), 

gram-positive (23.8%) and fungal (4.0%) 

between 2008 and 2010 (Figure 1)  
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DISCUSSION 

Our study showed that the incidence of HCAIs 

over the past 11 years has declined from 

4.51% in 2000 to 0.89% in 2010. This is en-

couraging as HCAIs remain an important 

cause of morbidity, mortality and increased 

healthcare cost. The decline in HCAI incidence 

has been largely due to the implementation of 

a surveillance programme in 2000, and regu-

lar review of the data so obtained. The data 

provided a benchmark in the years following. 

Thus any changes in the patterns of infec-



 Wards  Number of HCAIs  % of HCAIs  Overall admission  % of admissions 

Ward 1 (Paediatric) 

Ward 2 (        ''        ) 

Ward 3 (        ''        ) 

1 

2 

0 

0.4 

0.8 

0 

6,298 

  

0.04 

  

Ward 4 (Mixed Medical) 

Ward 19 (Female Medical) 

Ward 20 (            "            ) 

Ward 21 (Male Medical) 

Ward 22 (           "         ) 

9 

12 

7 

7 

10 

3.3 

4.4 

2.6 

2.6 

3.7 

 6,138  0.87 

Ward 6 (Male Surgical) 

Ward 7 (Female Surgical) 

Ward 8 (Orthopaedics) 

Ward 9 (Neurosurgery and OMF) 

10 

10 

7 

8 

3.7 

3.7 

2.6 

3.0 

 4,195  0.71 

Ward 5 (Psychiatry) 0 0 142 0 

Ward 10 (First class ward) 4 1.5 229 1.74 

Ward 11 (ENT/Ophthalmology/Dental) 2 0.8 1,460 0.13 

Ward 12 (Gynaecology) 

Ward 17 (Gynaecology) 

Ward 18 (Gynaecology) 

7 

0 

0 

2.6 

0.0 

0.0 

 2,920  0.23 

Ward 14 (Obstetrics) 

Ward 16 (Obstetrics) 

0 

3 

0 

1.2 
6,851  0.04 

Ward 15 (Special Care Baby Unit) 32 11.9 694 4.61 

Medical Intensive Care Unit (MICU) 38 14.2 201 18.9 

Surgical Intensive Care Unit (SICU) 57 21.3 509 11.19 

Coronary Care Unit (CCU) 8 3.0 415 1.92 

Paediatric Intensive Care Unit (PICU) 3 1.2 130 2.30 

Renal Unit 25 9.3 Unknown Unknown 

Burns Unit 6 2.2 22 27.2 

Total 268 100.0 30,027 0.89 

tions, whether it be by type, organism or lo-

cation of infection could be detected early. 

Such information then allowed appropriate 

actions to be taken to manage any detected 

outbreaks of HCAIs.  

 

 Similar to reports previously pub-

lished, our infections rates were particularly 

high in certain units such as the ICUs where 

invasive procedures, prolonged use of in use 

of indwelling lines and catheters are common. 

5, 6 Furthermore, patients admitted to such 

units are often already very ill and immuno-

compromised. In our study, we found that 

based on the number of admissions, the 

Burns Unit showed the highest rate, followed 

by MICU and SICU. These are not unexpected 

findings as the patients in these units are al-

ready quite sick or had just undergone sur-

geries, some of which were emergency proce-

dures. Patients who have suffered burns are 

particularly at risk of infections when the skin 
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Table 3: Infections rates among the various wards and units. 

Types of infection Number (%) 

Lower respiratory tract 128 (32.9) 
Surgical Site Infections (SSIs) 
   General Surgery 
   Obstetrics and Gynaecology 
   Orthopaedics 
   Ear, Nose and Throat 
   Neurosurgery 

33 (8.5) 
20 (60.7) 
4 (12.1) 
5 (15.1) 
3 (9.0) 
1 (3.1) 

Skin and soft tissue  42 (10.8) 
Blood stream  66 (16.9) 
Urinary tract  41 (10.6) 
Catheter/intravenous line related/ 
  Catheter exit site infection 67 (17.3) 

Eye  3 (0.7) 
Burns  7 (1.8) 
Umbilical  2 (0.5) 
Total 389 (100) 

Table 4: Types of infections in 2010. 



 Units  2010  2009  2008  2007  2006  2005 

MICU 18.5 10.8 4.5 10.2 11.9 14.9 

SICU 11.9 11.3 5.2 12.3 11.9 18.9 

SCBU 4.6 4.5 3.8 6.1 6.6 13.7 

PICU 2.3 8.3 12.1 9.3 0.0 7.1 

Renal 23 25 10.0 50.0 30.0 30.0 

Burns 27.2 0.0 2.5 17.1 10.0 7.6 

CCU 1.9 1.9 0.83 0.9 5.8 2.4 

barrier is damaged and they usually requires 

a long healing period. Similarly, the risk of 

acquiring HCAI in paediatrics special care 

units is also high, which is reflected by the 

higher incidence of HCAI in both SCBU and 

PICU when compared to the general paediat-

ric wards.  

  

 Notably, the general wards including 

paediatric, adult medical, surgical or gynae-

cology, revealed low HCAI rates. Neverthe-

less, attempts should still be made to reduce 

these rates to negligible as HCAI is preventa-

ble and often associated with poor hygiene or 

infection control measures.   

 

 In relation to the type of HCAIs, lower 

respiratory infections such as ventilator asso-

ciated pneumonia were the most common 

hospital acquired infection in our study. Cur-

rently, nosocomial respiratory infections are 

recognised as the most predominant type of 

infection and many guidelines for their pre-

vention are being documented. 7  In RIPAS 

Hospital, the rates have remained persistently 

high over the years and appears to have in-

creased from 27.8% in 2005 to 32.9% in 

2010. The reasons for this is not known. It 

may be related to not only the increasing 

number of patients treated with ventilation 

but also that these patients had already pre-

sented in worse conditions. Similarly the inci-

dence of catheter or IV lines related infections 

has also increased. It is possible that a corre-

lation exists between these two infections as  

catheter and intravenous or intra-arterial lines 

are common management procedures in in-

tensive care units. Intravascular catheters are 

indispensable in current medical practice, par-

ticularly in ICUs. These provide necessary 

vascular access; but there is risk of complica-

tions from local and systemic infections, in– 

Table 5: Infection rates among the various units from 2005 to 2010. 

Fig. 1: Types of HCAI organisms isolated between 2008 to 2010 (Figures presented in percentages. 
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Figures presented are in percentages 

0

5

10

15

20

25

1 2 3 4 5 6 7 8 9 10

Frequency (%) 

Types of  

organism 

 CN  
Staphylococcus 

Gp D  
Streptococcus 

MRSA S. auerus A. Baumanii P. aeuroginosa K. penumoniae Enterobacter E. coli 

2008 3.3 3.9 12.3 2.8 10.6 15.3 13.1 7.5 10.1 

2009 4.4 6.1 10.2 2.4 23 14.7 7.8 5.8 4.4 

2010 8.4 7.6 6.4 1.5 23.7 13.7 7.3 6.6 4.8 

S. maltophilia 

2.6 

2.9 

4.4 

 
 
 

25 

20 

15 

5 

10 

0 



cluding local site infection, septic thrombo-

phlebitis, endocarditis, as well as other meta-

static infections such as lung abscess, brain 

abscess, osteomyelitis, and endophthalmitis. 8  

 

 Apart from lower respiratory tract and 

lines related infections, the rates of the other 

infections appear to be either stable or de-

creasing in our study. Of note was the in-

crease in the incidence of SSIs, peaking in 

2008 before decreasing to 8.5% in 2010. A 

2002 report by the Nosocomial Infection Na-

tional Surveillance Service (NINSS) of the 

United Kingdom indicated that the incidence 

of hospital acquired infection related to surgi-

cal wounds was as high as 10%. 9, 10 The de-

cline observed in our study was probably due 

to implementation of successful infection con-

trol measures which had resulted in the con-

trol and reduction of SSIs. This proves the 

importance of having a surveillance and mon-

itoring programme which allows early detec-

tion of any HCAI outbreaks. 

 

 In our study, gram-negative organ-

isms were the most common cause of HCAIs 

followed by gram-positive organisms. Fungal 

infections only accounted for 4%. Among the 

gram-negatives organisms, Acinetobacter bau

-mannii, the gram-negative equivalent of 

MRSA was the most common (23.7%), fol-

lowed by Pseudomonas aeruginosa (13.7%), 

Klebsiella pneumoniae (7.3%), Enterobacter 

species (6.6%), Escherichia coli (4.8%) and 

Stenotrophomonas maltophilia (4.4%). 

Among the gram-positive organisms, Coagu-

lase-negative (CN) Staphylococcus, widely 

considered as a skin contaminant was the 

most common (8.4%), followed by Group D 

Streptococcus (7.6), MRSA (6.4%) and 

Staphylococcus aureus (1.5%). The CDC of 

the United States of America reported that the 

10 most common pathogens accounting 

for 84% of all documented HCAIs, were 

Coagulase negative staphylococci (15%), 

Staphylococcus aureus (15%) Enterococcus 

species (12%), Candida species (11%), Esch-

erichia coli (10%), Pseudomonas aeruginosa 

(8%), Klebsiella pneumoniae (6%), Entero-

bacter species (5%), Acinetobacter baumannii 

(3%) and Klebsiella oxytoca (2%). 11 Of con-

cern is that most of the organisms associated 

with HCAI are multi-drugs resistant and are 

difficult to eradicate. 

 

 We also showed that over the study 

period, there had been changes in the pre-

dominance of the organisms which is similar 

to what have been reported by the CDC. The 

marked increase in Actinobacter baumanii 

infections from 10.6% in 2008 to 23.2% in 

2010 poses a major concern. In addition, 

there were also slight increases in the preva-

lence of Coagulase-negative Staphylococcus, 

Group D Streptococcus and S. maltophilia in-

fections. The rates of MRSA, Escherichia coli 

and Enterobacter species infections decreased 

over the same period. 

 

 In any healthcare institution, it is very 

important to have in place an efficient surveil-

lance and monitoring programme for infec-

tions including HCAIs. As patient de-

mographics change, hospital admission in-

crease, lines and catheters are increasingly 

utilised, with the rise of multi-resistant organ-

isms, an effective monitoring programme is 

even more important to reduce the duration 

of hospitalisation and healthcare costs. 

 

 In conclusion, our study showed that 

in 2010 the incidence of HCAIs in the main 
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tertiary hospital in Brunei Darussalam was 

0.89% with the Burns unit recording the high-

est rates, followed by the various ICUs in 

comparison to the general wards. The most 

common site of infection remains the lower 

respiratory tract followed by lines or catheter 

related sepsis, corresponding to the incidence 

of HCAI in the ICUs. The most common or-

ganisms were gram-negative, in particular 

Acinetobacter baumannii. There is also a con-

stant shift in the predominance of the type of 

infections. Therefore, it is very important for 

an institution to maintain an effective and 

efficient monitoring programme for HCAI so 

that early measures can be instituted to con-

trol or contain any HCAI outbreaks. 
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