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Decrease in the incidence of meticillin-resistant
Staphylococcus aureus nosocomial bloodstream
infections in Taiwan

Sir,

In the recent review of the global epidemiology of meticillin-
resistant Staphylococcus aureus (MRSA) by Stefani et al. [1], they
showed that MRSA remains highly prevalent in hospitals, espe-
cially in America, Asia and Malta. In contrast, the prevalence of
hospital-acquired MRSA has declined in Austria, France, Ireland,
the UK and Greece [1]. However, another recent study that enrolled
14 hospitals in Europe, North America and South America over
a 10-year period (1998–2007) demonstrated that the incidence
of nosocomial bloodstream infections (BSIs) was  increasing and
that the increased incidence was mainly due to antibiotic-resistant
bacteria (ARB), including MRSA [2]. In that study, the MRSA
incidence density (events per 100 000 patient-days) increased
from 3.1 to 11.7 with an annual increase of 10% in seven ARB-
endemic hospitals [2]. In Taiwan, the annual report of the Taiwan

Nosocomial Infections Surveillance system by the Department
of Health of Taiwan showed that S. aureus was  among the
top three common pathogens causing BSIs in intensive care
units, and more than 77% of S. aureus isolates were MRSA
in 2011. These differences in MRSA incidence density may
be due to geographical variation and their findings [1,2]
might not be generalised to other places, such as Asia. We
therefore retrospectively assessed the trend in incidence of
nosocomial MRSA BSIs at an ARB-endemic medical centre
in Taiwan.

This study was conducted at National Taiwan University Hos-
pital (NTUH), a 2500-bed, academically affiliated medical centre
providing both primary and tertiary care in northern Taiwan. The
number of annual patient-days at the hospital increased from
624 675 in 2000 to 763 372 in 2010. To determine the tempo-
ral trend in nosocomial BSIs due to MRSA at NTUH, data on disk
diffusion susceptibilities of S. aureus to oxacillin among isolates
recovered from 2000 to 2010 were retrieved from annual summary
documents. Definitions of nosocomial infections followed National
Nosocomial Infections Surveillance guidelines [3]. Isolates of each
species from each patient recovered within 7 days were consid-
ered as a single isolate. Susceptibility testing for S. aureus followed
Clinical and Laboratory Standards Institute (CLSI) guidelines [4].
Staphylococcus aureus ATCC 25923 was  used as a control strain for
routine disk susceptibility testing [4]. Meticillin resistance among
the S. aureus isolates was routinely screened for by measuring the
growth of each isolate on a trypticase soy agar plate containing
6 mg/L oxacillin plus 2% NaCl at 35 ◦C in ambient air for 24 h [4].
The �2 test was used for dichotomous variables. The �2 test for
trend was  used to assess temporal trends in incidence densities,
and Poisson regression was  used to determine yearly change in
incidence density as a percentage with 95% confidence intervals
(CIs). Data were analysed using SPSS v.11.0 (SPSS Inc., Chicago, IL)
and R v.2.15.2.

During the study period, a total of 21 233 nosocomial BSIs
were identified. Of these BSIs, 2240 infections were caused by S.
aureus, 69.1% of which (n = 1547) were due to MRSA. During the
period 2000–2010, the incidence density of all nosocomial BSIs
increased from 254.7 to 308.3 per 100 000 patient-days (P < 0.001),
with an annual increase of 3.9% (95% CI 2.4–10.2%). The secular
trends in incidence density of nosocomial MRSA and meticillin-
susceptible S. aureus BSIs are shown in Fig. 1. For MRSA, the
incidence density significantly decreased from 27.9 to 12.3 per
100 000 patient-days, with an annual decrease of 8.5% (95% CI
7.0–10.8%) over the 10-year study period (P < 0.001). In addition,

Fig. 1. Secular trends in the incidence densities of nosocomial meticillin-resistant
Staphylococcus aureus (MRSA) and meticillin-susceptible S. aureus (MSSA) blood-
stream infections (P < 0.001 for MRSA and P = 0.91 for MSSA, �2 test for trend).
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the ratio of MRSA isolates to all S. aureus isolates obtained from
patients with nosocomial BSIs decreased from 68.8% in 2000 to
55.9% in 2010 (P = 0.01).

In this study, we found that the incidence of nosocomial MRSA
BSIs decreased even though there was an increase in the inci-
dence of all nosocomial BSIs in Taiwan. Therefore, the total burden
of nosocomial BSIs is most likely attributable to pathogens other
than MRSA. This finding contrasts sharply with that reported
by Ammerlann et al. [2] but is consistent with some European
countries [1]. In response to the severe acute respiratory syndrome
(SARS) epidemic in 2003, the infection prevention and control pro-
gramme  at NTUH was upgraded to include hand hygiene, antibiotic
control policies, and an annual, intensive, project-based control
programme. Implementation of these measures is one of the main
reasons for the decrease in MRSA infections during the study
period. In fact, the impact of these policies has been demonstrated
to be directly associated with the decrease in rates of BSIs at
NTUH [5].

In conclusion, these results show that the incidence of MRSA
nosocomial BSIs decreased during the period 2000–2010 at NTUH
and that the infection control measures at this hospital most likely
played a major role in protecting against MRSA infections.
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Tropheryma whipplei endocarditis relapses after
treatment with trimethoprim/sulfamethoxazole

Sir,

Tropheryma whipplei is involved in classic Whipple’s disease
(WD), a chronic infection characterised by histological involve-
ment of the small bowel [1]. The main manifestations are
arthralgias and diarrhoea, but infective endocarditis is sometimes
present [1]. One year or shorter treatment with oral trimetho-
prim/sulfamethoxazole preceded by 2 weeks of ceftriaxone is
recommended by some authors [2]. However, T. whipplei is
naturally resistant to trimethoprim, and acquired resistance to sul-
fonamides has been reported [3]. Here we report two more cases
that relapsed following trimethoprim/sulfamethoxazole therapy.

In 2004, a 41-year-old man  was  hospitalised for weight
loss, diarrhoea, abdominal pain and anaemia. He was diag-
nosed with WD based on positive periodic acid-Schiff (PAS)
staining on a small bowel biopsy. The patient received oral
trimethoprim/sulfamethoxazole (160/800 mg/day) for 18 months.
Four years after the cessation of antibiotics, the patient was
hospitalised because of progressive dyspnoea and weight loss.
Transoesophageal echocardiography showed aortic valve vegeta-
tion and an altered mitral valve. Blood cultures were negative. Both
removed valves were positive with PAS staining and specific PCR,
allowing for the diagnosis of T. whipplei endocarditis. The entire
folP sequence was  obtained but did not show mutations previ-
ously reported to be associated with resistance [3]. A small bowel
biopsy was positive for PAS staining and specific immunohisto-
chemistry (Fig. 1A). Saliva and skin biopsy were both positive for
T. whipplei with specific PCR. Treatment was  initiated with oral
doxycycline (200 mg/day), hydroxychloroquine (600 mg/day) and
trimethoprim/sulfamethoxazole (320/1600 mg/day). The patient
was  unfortunately lost to follow-up.

In 2008, a 61-year-old man was hospitalised for arthral-
gias, weight loss and lymphadenopathy. He was  diagnosed with
WD based on positive PAS staining and specific immunohisto-
chemistry on a small bowel biopsy. He had aortic and mitral
insufficiencies, which were thought to be degenerative. Treatment
with intravenous ceftriaxone (2 g/day for 2 weeks) followed by
trimethoprim/sulfamethoxazole (320/1600 mg/day) was  initiated,
with rapid clinical improvement. Six months after the initiation
of this regimen the patient developed dyspnoea and underwent
replacement of his aortic and mitral valves. Both valves were
positive with PAS staining and specific immunohistochemistry
(Fig. 1B). Specific PCR was positive for the mitral valve. Only a partial
sequence of folP was obtained. None of the mutations that were pre-
viously reported in the T. whipplei folP sequence were detected [3].
The antibiotic regimen was  switched to doxycycline (200 mg/day)
and hydroxychloroquine (600 mg/day) for 2 years, with clinical
improvement, followed by lifelong doxycycline (200 mg/day), and
the patient is currently apparently cured.

Management of patients with classic WD is still difficult and
patients may  relapse as endocarditis. There is an ongoing contro-
versy on the use of trimethoprim/sulfamethoxazole for WD [2].
In fact, it was  used empirically in sporadic cases until genomic
analysis and biological assays found that trimethoprim is not
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