Prevalence of Nosocomial Infection in Thailand 2006
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Obijective: To study the prevalence of nosocomial infection (NI).

Material and Method: A point prevalence study was done in 20 hospitals across the country in August 2006.
Results: The present study was done in 20 hospitals: three university, five regional, five provincial, and seven
other hospitals. 9,865 patients were included. Male and female patients were almost equal in number with an
average age of 42.7 years. The NI proportion was 6.5%, 7.0% in male and 5.9% in female patients. The
prevalence rate of NI was highest in university and other hospitals (7.6%), followed by provincial (6.0%), and
regional hospital (4.9%). There were two hospitals, one regional and one other hospital with NI prevalence
rates over 10%. All three university hospitals had NI exceeding 7%. The infection rate was highest in ICU
(22.6%), followed by surgical (6.8%), medical and orthopedic (6.7% each) departments. The commonest site
of NI was lower respiratory tract (36.1%) followed by urinary tract (25.5%). Causative organisms were
identified in 70.8% of all sites of infection and over 63% were by bacteria. Gram-negative bacteria were
responsible for 70.2% and gram-positive bacteria for 19.9% of all pathogens. Pseudomonas aeruginosa,
Klebsiella spp., Acinetobacter baumannii, MRSA, and enterococci were the leading bacterial isolates. At the
time of the present study, 47.0% of patients were receiving antimicrobials. Cephalosporins, penicillins, and
aminoglycosides were most commonly used.

Conclusion: The prevalence rate of NI in Thailand in 2006 was 6.5%, similar to previous studies. Changes in
NI rates in certain hospitals, even though subtle, need additional studies to improve the efficacy of NI control.
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Prevalence rate of NI in Thailand was as high
as 11.7% in 1988®, Efforts of subsequent control of
the infection have been well rewarded; the infection
was reduced to 7.4% in 1992@ and 6.4% in 2001®.
Measures that are more effective might be able to
further decrease NI rates as experienced elsewhere®,
Impacts of NI on morbidity, mortality, and economy are
enormous®>®, The recent changes in health-care re-
imbursement system have burdened small and less
prepared hospitals in the care for severely ill patients.
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The increasing trend in shifting of medical personnel
from governmental to private sectors further aggra-
vates the deficit of competent personnel in govern-
mental hospitals. These factors could increase the risk
of NI and decrease the efficacy of infection control.
The purpose of the present study was to follow the
trend of NI prevalence rate, which could be affected
by the change of health-care system.

Material and Method

A point prevalence survey on NI was done in
August 2006 as previously done®®., Twenty hospitals
across the country were enrolled by stratified random
sampling. There were three university, five regional,
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five provincial and seven other hospitals. A stan-
dardized protocol was used; all data were sent to Siriraj
Hospital for analysis by Statistical Package for Social
Sciences (SPSS). Software categorical variables were
expressed as number and average respectively.

Results

The present study involved 20 hospitals and
9,865 patients. Male and female patients were almost
equal in number. Their mean age was 42.7 years. The
prevalence rate of NI was 6.5%, 7.0% in male and 5.9%
in female patients (Table 1). The infection rate was
highest in university and other hospitals (7.6%) followed
by provincial and regional hospitals (6.0% and 4.9%
respectively).

About one-half of the total number of cases
studied was medical and surgical patients (Table 2).

Table 1. Demographic data and the prevalence of NI

The prevalence of NI was highest in ICU (22.6%)
followed by surgical, medical, orthopedic and pediatric
departments (6.8%, 6.7%, 6.7% and 5.5% respectively)
(Table 3). About one-sixth of the total patients were
in obstetric, gynecology and EENT departments. The
prevalence of NI in these departments is relatively
low in acute care hospitals compared with patients in
others.

Lower respiratory tract was the commonest
site of NI in Thailand since 1992?93, In the present
study, lower respiratory tract infection accounted
for 36.1% of all sites of infection (Table 4). Infection
of urinary tract, surgical site, and blood stream was
found in 25.5%, 11.0% and 9.0% respectively.

Laboratory identification of etiologic micro-
organisms was not done in 16.7% and results were
not available at the time of data collection in 4.6%.

Categories of hospitals Total

Data average
u R P 0]

Number patients 2,728 2,911 2,030 2,196 9,865
Male (%) 48.1 51.0 52.4 49.0 50.1
Female (%) 51.8 49.0 47.6 51.0 49.9
Age (mean-yr) 42.3 40.3 40.7 48.3 42.7

Prevalence Rate (%)
Male 8.6 5.4 5.7 8.5 7.0
Female 6.7 4.3 6.2 6.9 5.9
Average 7.6 4.9 6.0 7.6 6.5
U = University, R = Regional, P = Provincial, O = Other
Table 2. Number of patients by departments

Departments Categories of hospitals, % Total

patients
U R P (0]

Medicine 24.5 25.6 31.0 33.2 2,773

Surgery 22.1 24.1 22.3 19.7 2,190

Pediatrics 11.2 135 15.6 11.6 1,269

Orthopedics 8.9 115 10.0 11.2 1,033

Obstetrics 10.0 8.1 9.7 5.6 829

ICU* 7.0 4.6 3.2 7.8 562

EENT** 6.2 5.2 44 2.8 471

Gynecology 5.2 3.9 2.3 3.2 372

Other 4.8 35 15 4.8 369

* ICU = intensive care unit
** EENT = eye, ear, nose, throat

J Med Assoc Thai Vol. 90 No. 8 2007

1525



Table 3. Prevalence rates of NI by departments and categories of hospital (%)

Categories of hospitals Total

Departments average
U R P O %
ICU 20.8 21.8 30.7 22.1 22.6
Surgery 7.5 4.3 7.3 9.5 6.8
Medicine 11.2 4.3 4.8 6.8 6.7
Orthopedics 53 7.2 6.7 5.3 6.7
Pediatrics 18.5 4.3 5.0 4.3 55
Obstetrics 6.7 0.4 2.2 7.1 11
Gynecology 0 0.9 2.2 2.9 11
EENT 0 2.7 0 3.3 1.2
Other 5.3 3.9 3.3 5.7 4.9
Average 7.6 4.9 6.0 7.6 6.5
Table 4. Prevalence rates % of N.I. by sites and by categories of hospitals (%)

Categories of hospitals, % Total

Sites average
U R P 0] %

Lower respiratory 37.9 39.8 33.6 322 36.1
Urinary 224 19.8 25.0 35.0 255
Surgical 8.6 13.0 14.8 9.6 11.0
Blood stream 9.9 9.9 8.6 7.3 9.0
Skin, Soft tissue 9.5 8.1 9.4 4.0 7.7
Gastrointestinal 4.6 3.7 31 4.0 39
Other 7.3 55 5.4 8.0 6.8

Nosocomial pathogens were identified in 70.8% of all
episodes of NI (Table 5). Of all organisms’ isolates,
90.1% were bacteria and 6.0% were fungi. Gram-nega-
tive bacteria comprised 70.2% of all isolates of which
P. aeruginosa, Klebsiella spp. and A.baumannii predo-
minated. Gram-positive bacteria were found in 19.9%
and methicillin-resistant S.aureus (M.R.S.A.) in 5.0%.

At the time of data collection, 47.0% of pa-
tients were on antimicrobials (Table 6). Cephalosporins
were the most commonly prescribed (31.6%) followed
by penicillins, aminoglycosides, betalactam/betalacta-
mase inhibitor and quinolones (17.3%, 9.1%, 7.8% and
7.6%) respectively.

Discussion

Prevalence survey is one of the reliable tools
to monitor the change of NI rates after intervention
measures®". By intensive campaigning, the NI preva-
lence in Thailand was reduced from 11.7% in 1988 to
7.4% in 1992@. The infection rate was further slightly
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brought down to 6.4% in 2001®, and 6.5% in the present
study. The infection rates were comparable from a big
study in France®. There has been little change in the
prevalence rates of NI in Thailand for the past 15 years.
Efforts to reduce NI have been hampered by budget
deficit, the movement of health-care professionals from
governmental to private sectors. The reduction of
prevalence rate from 6.5% in 2001 to 4.9% in the present
study in regional hospitals is partly attributed to the
remarkable efforts of the infection control teams and
more to the change of healthcare delivery system. It
reduces the burden of big regional hospitals in taking
care of severely ill patients referred from smaller hos-
pitals. The latter have to reduce referrals in order to
decrease the reimbursement from hospitals where the
patients are referred to. The change in the above men-
tioned payment system resulted in increased burden
of small, less prepared hospitals to take care of seriously
ill patients. As aresult, the NI prevalence rate increased
from 4.9% to 6.0% and 6.9% to 7.6% in 2001 and 2006
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Table 5. Nosocomial pathogens by categories of hospitals (Total episodes of NI = 699)

Pathogens Categories of hospitals, % Total
average
U R P O %

Pathogens identified 75.8 73.9 58.1 70.6 70.8
No growth 6.9 1.2 10.9 13.0 7.9
Culture not done 134 22.4 23.3 11.3 16.7
Result not available 39 25 7.8 5.1 4.6
Bacteria

Gram-positive 20.3 20.5 14.0 23.2 19.9
MRSA* 5.6 4.3 0.8 7.9 5.0
MSSA** 3.9 3.7 3.1 0.6 2.9
Enterococcus spp. 3.0 5.0 2.3 6.8 4.3
Other 7.8 7.5 7.8 7.9 7.7
Gram-negative 72.0 75.2 61.2 70.1 70.2
P. aeruginosa 13.8 13.0 11.6 14.7 13.4
Klebsiella spp. 10.3 16.1 12.4 5.6 10.9
A. baumannii 12.1 16.8 5.0 6.8 10.7
E. coli 12.9 6.8 10.1 15.8 6.9
Other 22.9 22.5 22.1 27.2 28.3
Fungus 8.2 5.0 2.3 6.8 6.0
Virus 0.9 0 0 0.6 0.4
Other 0.4 1.9 9.3 6.8 4.0

* MRSA = methicillin resistant S. aureus
**MSSA = methicillin sensitive S. aureus

Table 6. Antimicrobials used

Categories of hospitals, % Total
Antimicrobials average
U R P 0] %
Patients on antimicrobials 38.8 46.2 55.7 50.2 47.0
Antimicrobials used
Cephalosporins 31.7 32.2 28.8 30.9 31.6
Penicillins 10.9 22.3 25.6 8.6 17.3
Aminoglycosides 7.8 10.4 11.8 5.7 9.1
Betalactam/ 11.3 7.1 5.3 75 7.8
betalactamase inhibitor
Quinolones 6.7 5.3 7.3 11.8 7.6
Metronidazole 5.7 7.0 3.3 3.8 5.1
Macrolides 45 2.1 35 5.3 3.7
Carbapenems 4.8 1.6 45 4.6 3.7
Other 16.6 12.0 9.9 21.8 17.8

in smaller provincial and other hospitals respectively.  NI1®29), In the present study, NI was present in 22.6%
Better infection control is undoubtedly more needed in  of ICU patients. Infection control is a priority in ICU
small hospitals. in all hospitals. Risk factors in these patients are to be

Intensive care units carry the highest risk of identified for planning proper preventive measures.
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The infection was also prevalent in surgical, medical,
orthopedic, and pediatric departments (6.8%, 6.7%, 6.7%,
and 5.5% respectively) (Table 3).

Lower respiratory tract was the commonest
site of NI (36.1%) (Table 4). In the authors’ 1988 study®,
urinary tract was the most prevalent site, the same find-
ing was found in other studies*'. Since 1992, lower
respiratory tract infection has been the most common
NI in Thailand®®. A study on risk factors for nosoco-
mial pneumonia is needed to improve preventive mea-
sures®, To reduce the incidence of nosocomial pneu-
monia, multiple approaches, especially the co-opera-
tion and competency of ICU personnel, have been
proved successful®. Urinary tract, surgical site and
blood stream infections were found in decreasing
order (25.5%, 11.0%, and 9.0% respectively).

Nosocomial pathogens were identified in
70.8% of episodes of NI (Table 5). Gram-negative bac-
teria were the commonest group of micro-organisms.
P. aeruginosa, Klebsiella spp., A. baumannii were
leading bacteria found in cultures (13.4%, 10.9%, and
10.7% respectively). Among Gram-positive bacteria,
MRSA was the commonest (5.0% of all pathogens). The
types and proportion of bacteria in the present study
were almost identical to the last study in 2001®). The
prevalence of antimicrobial-resistant bacteria reflects
the failure to control these organisms. The pattern of
antimicrobial used in hospitals has also altered. Cephalo
porins were used more in the present study compared
to 2001®. Betalactams/ betalactamase inhibitors and
carbapenems have been increasingly used, mainly due
to the surge of drug resistant bacteria. Unless dramatic
actions are taken, the problem of antimicrobial resis-
tance and drug costs will soon spin out of control.

Conclusion

The present study of NI in 20 hospitals in-
volving 9,865 patients in Thailand in 2006 showed a
prevalence rate of 6.5%. The NI was highest in ICU.
Lower respiratory tract was the commonest site of NI.
Gram-negative bacteria accounted for 70.2% of patho-
gens identified. More potent, expensive antimicrobials
were prescribed.
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