
defining molecular diagnostics

Although microbiologists and infection 
control preventionists may be convinced 
of the positive patient care benefits of 
methicillin-resistant Staphylococcus au-
reus (MRSA) surveillance, implementation 
of the best practices (a rapid but more 
costly molecular assay compared with 
traditional slow and inexpensive culture) 
has been an uphill battle with hospital 

administrators and chief financial officers. 
Whenever the request to increase the 
laboratory’s budget has come up, the an-
swer from above has been “show me the 
money savings.” It appears that a recent 
group of published studies has met that 
challenge. The papers discussed here can 
be used as part of a strategy to convince 
skeptics that good MRSA surveillance is 
good medicine, good patient safety, good 
public relations, and good economics.

A key champion for universal surveil-
lance for MRSA is Dr. Lance Peterson, 
Director of the EpiCenter, Professor of 
Medicine and Pathology at Northwestern 
University, and Health Care Epidemiolo-
gist at NorthShore University HealthSys-

tem, Evanston, IL. Dr. Peterson’s lively 
presentations on the benefits of universal 
surveillance in his 3-hospital system have 
helped to galvanize this practice around 
the world. A review of Dr. Peterson’s sem-
inal publication on MRSA surveillance was 
presented in the first On Demand news-
letter published early last year (available 
on line at www.cepheidondemand.com)12. 
The program in Dr. Peterson’s hospital 
system includes extensive involvement of 
all stakeholders, production of a video on 
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proper nares swab collection technique 
(which is important because sampling is 
often performed incorrectly), and pre-as-
sembled kits for the nasal mupirocin de-
colonization protocol that is initiated by 
a positive nasal test result. The stunning 
80% reduction of MRSA bloodstream in-
fections was a triumph for both the infec-
tion control department and patients, but 
did the program actually save the Health-
care System any money? The answer, ac-
cording to Dr. Peterson, is a resounding 
“yes” and the data are published in the 
Joint Commission Journal on Quality and 
Patient Safety. The financial analysis of 
the intervention and the results are wel-
come news: best practices save money as 
well as lives10.   

The surveillance program utilized a 
real-time PCR assay that was batched 
and performed twice daily, with an aver-
age turnaround time of 12 hours and an 
estimated total testing cost of $600,000 
per year. The costs attributed to addi-
tional patient isolation days (approxi-
mately $30 per day) increased only 20% 
above baseline, a minor $44,000 annually. 
The authors estimated the net expense of 
the MRSA surveillance program to be $16 
per patient admitted. The cost savings 
were based only on cohorts of patients 
who stayed at least 8 days in the hospital, 
comprising 178 patients with infections 
(bloodstream, skin and soft tissue, respi-
ratory, or urinary tract) and 5,976 patients 
without infections (control group). The 
patients who developed an MRSA infec-
tion incurred $23,783 additional medical 

costs above the control group. Eliminat-
ing 50 such infections during the first 
year resulted in a reduction (cost-avoid-
ance) of $1,200,000 in medical expendi-
tures, clearly on the positive side of the 
bottom line. Dr. Peterson has stated that 
there was a return on investment of $3 
for every $1 spent. Of course these cal-
culations are not inclusive of individual 
reimbursement and other subtle finan-
cial differences among patients, but they 
reflect the actual experience of the hos-
pitals. The administrators have remained 
fully supportive of the program. Interest-
ingly, the analysis also showed that if only 
patients entering the intensive care unit 
had been tested, 78% of colonized pa-
tients would not have been detected and 

the reductions in infections would have 
been much less impressive. Experts agree 
that to achieve excellent results, highly 
sensitive tests with rapid turnaround time 
must be used, basically mandating PCR 
technology.  

What has the impact of universal MRSA 
surveillance been on the incidence of 
MRSA isolated from patient specimens in 
the 3-hospital system? A separate analy-
sis of those findings was just reported by 
the Evanston Northwestern Healthcare 
group4. Results of cultures received in 
the laboratory during the 5-year period 
encompassing 2 years before any active 
surveillance was performed, through one 
year of ICU-only surveillance, and con-
cluding with 2 years of universal surveil-
lance were included in the analysis. Figure 
1 shows the results. The August ’04 to 
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July ’05 bars cover the ICU-only surveil-
lance program during which there was no 
reduction in numbers of S. aureus iso-
lates. But the differences in MRSA isolate 
numbers between pre- and post-univer-
sal surveillance, where the MRSA inci-
dence decreased, are highly statistically 
significant (p<0.0001). No differences in 
the rates of MSSA recoveries were de-
tected; validating that MRSA surveillance 
and interventions were the only responsi-
ble factors. The majority of MRSA isolates 
(52%) came from wounds. The authors 
state that “rapid MRSA screening signifi-
cantly reduced MRSA transmission within 
surgical wards...”  

A different study from a Harvard-affili-
ated center, which evaluated the effect of 
MRSA surveillance on MRSA bloodstream 
infections, also found that their interven-
tion program reduced MRSA bloodstream 
infections (BSIs) without impacting BSIs 
due to MSSA6. Both studies concluded 
that additional MSSA infections did not 
“fill the gap” left by decreases in MRSA, 
which was one worry that healthcare pro-
viders had voiced before the outcomes 
of MRSA surveillance interventions were 
available. The Evanston Northwestern 
(NorthShore) system findings take on 
even more significance when contrasted See GOOD MEDICINE on page 7

tive for MRSA were kept in isolation. The 
rate of MRSA carriage in their surgical pa-
tient population (5.8%) was on the low 
side of average for the U.S. population. 
Starting in 2007, patients were tested 
for nasal MRSA carriage before admis-
sion, and those found to be positive were 
given nasal mupirocin and chlorhexidine 
baths for eradication. The authors re-
ported a decrease in MRSA surgical site 
infections (SSIs) after universal screening 
was implemented, with a statistically sig-
nificant decrease in patients undergoing 
joint-replacement procedures (p=0.004). 
Importantly, among 4 patients who were 
screening test positive but went on to 
develop a MRSA infection, none received 
the protocol-mandated eradication in-
tervention. Optimal outcomes were re-
ported with pre-admission screening and 
intervention, similar to the results seen at 
New England Baptist Hospital, as report-
ed in the second issue of the On Demand 
Newsletter (Volume 1, Issue 2). But excit-
ing new results have just been published 
by two different groups of investigators 
for a strategy that does not rely on pre-
admission detection and intervention. 

Patients at two major New York City 
hospitals were placed into a pilot study 
to determine if intervention at the time 
of contemplation of transfer to an ICU, 
rather than either after transfer or even 
before hospital admission, could impact 
outcomes7. The nasal colonization rate 
among patients in this setting was known 
to be high (many came from long-term 
care facilities) and the rate was even 
higher during the study (14.5%). Al-
though rapid PCR tests, acknowledged 
by the authors as being the ideal, were 
not used, this pilot study paves the way 
for such tests to be implemented in the 
future. The study design assumed that 
patients determined to require ICU man-
agement were at increased risk of devel-
oping a serious MRSA infection. Because 
of the lack of a rapid test during the study 
period, patients being assessed by a criti-
cal care team prior to admission to an ICU 

with major increases in MRSA detections 
reported from most other healthcare set-
tings around the United States8.

The Netherlands has long employed a 
national policy of “search and destroy,” in 
which patients are preemptively isolated 
until shown to be culture-negative for 
MRSA using a very sensitive enrichment 
broth culture, probably similar in sensitiv-
ity to PCR, acknowledged most recently 
by a very new comparative study as the 
most sensitive method for detection of 
MRSA nasal colonization16. A recent anal-
ysis from one major Dutch medical cen-
ter showed that the few MRSA-colonized 
patients who were admitted to the hos-
pital without having their MRSA status 
determined, and thus were not isolated, 
were associated with a 10-fold higher 
rate (55%) of secondary transmission of 
MRSA14. During the 5-year study period, 
an annual average of only 6.7 healthcare 
associated transmissions per year oc-
curred, a rate that most U.S. institutions 
would welcome. 

Since 2004, Pofahl and colleagues have 
been screening the nares of all patients 
admitted to their North Carolina tertiary 
care hospital with a relatively rapid PCR 
test similar to that used by Peterson’s 
group11. Those patients who were posi-
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Change in Staphylococcus aureus Over Time
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MRSA

Total SA

Universal Surveillance

% MRSA 52% 50% 51% 43% 39% 37% 31%

Figure 1. Annual numbers of inpatients with clinical isolates of 
Staphylococcus aureus (SA) admitted to NorthShore University Health 
System from August 2002 through July 2009.
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IDSA
1. Huard, R.C., L. Lazzarini, J. R. Lapae 
Silva, J.L. Ho, and P. Della-Latta. Abstract 256. Rapid 
molecular detection of drug resistance in Mycobacterium 
tuberculosis strains from Rio de Janeiro, Brazil, using the 
AutoGenomics Infiniti™ Platform and MDRTB Test Kit.
357 isolates of Mycobacterium tuberculosis (Mtb) with 
known phenotypic resistance patterns from Brazilian pa-
tients were amplified using a multiplex PCR protocol (off-
line). Amplified DNA was loaded onto special Biofilm chips 
for analysis in the AutoGenomics Infiniti microarray plat-
form. Target genetic sequences included katG315 and 
mabA-inhA1-15 promoter regions found in isoniazid (INH) 
resistant strains and rpoB511-533 found in rifampin (RIF) re-
sistant strains, as well as wild-type genes without muta-
tions. Discrepancies were resolved by genomic sequencing. 
The collection included 19 multidrug resistant Mtb (MDR-
TB) strains, 18 strains resistant to INH only, and 2 strains 
resistant to RIF only. Results from the chip analysis were 
available in approximately 3.5 hours after insertion into the 
instrument. 31 of 35 INH-resistant strains (88.6%), 20 of 21 
RIF resistant strains (95.2%), and 18 of 19 MDR-TB strains 
(94.7%) were detected correctly. The strains that were 
missed by the assay had unusual mutations or mutations 
in non-target regions of the genome. Two phenotypically 
RIF-susceptible strains had resistance mutations that were 
detected accurately. The overall sensitivity of the assay was 
91.1%, specificity 99.7%, positive predictive value 96.2%, 
and negative predictive value 99.2%.
Note from the Editor: Similar targets within the rpoB gene 
are used by the GeneXpert® CE-IVD MTB/RIF assay to iden-
tify Mtb and RIF resistant-Mtb as a predictor of MDR-TB. 
Key differences between the AutoGenomics assay and the 
Xpert® MTB/RIF assay are that the Xpert assay tests sputum 
directly, rather than requiring isolated colonies; there are no 
off-line high complexity amplification steps involved in the 
Xpert assay; and Xpert results are available within 2 hours,  
with a total of 15 minutes of operator time at the start of 
the assay procedure. 

2. Brossette, S.E., S. Xiaowu, R.S. Johannes, P.A. Hymel, 
and P.T. Ying. Abstract 569. Economic Burden of Noso-
comial Infection on Payers and Providers: Analysis of 
272,143 Admissions in 2007. 
MedMined™ is a proprietary hospital epidemiology database 
system with multiple data points per patient. The authors 
analyzed data from 129 hospitals with complete records to 
assess 28,694 hospital-acquired infection incidents identi-
fied in the database through a special “nosocomial infection 
marker” (NIM™) field. The most common infections, in or-
der, were urinary tract  (41.3%), respiratory (19.7%), blood 
(14.5%), surgical site (10.7%), Clostridium difficile (7.6%), 
and other sources (6.2%). The adjusted attributable cost per 
infection incident was $14,972 for respiratory; $12,763 for 
blood; $9,723 for surgical site; $8,117 for Clostridium difficile; 
$7,210 for urinary tract; and $8,985 for the other sources. The 
adjusted additional reimbursement per NIM from the Cen-
ters for Medicare and Medicaid Services was $8,310, $5,702, 
$3,945, $2,729, $2,439, and $4,098, respectively. The ad-
justed attributable net loss per NIM for hospitals after CMS 
reimbursement was $6,663; $7,061; $5,778; $5,388; $4,772; 
and $4,887; respectively. All p-values were <0.0001.
Note from the Editor: These are the most recent cost fig-
ures to realistically show the tremendous cost of hospital-
acquired infections in a representative U.S. hospital cohort. 
Consider, for example, if screening a patient for MRSA be-
fore surgery allowed proper prophylaxis and prevented one 
post-surgical site infection. The cost of the screening test 
(if $45) would be 0.5% of the true cost of the infection. 
Looking at it another way, one could screen 128 patients 
before the cost of surveillance would equal the amount of 
money lost (after CMS reimbursement) from just one surgi-
cal site infection. Hospitals would only have to document a 
post-surgical infection rate of ≥0.8% to cost-justify imple-
menting an MRSA surveillance system. If the cost of the test 
was $32, then hospitals would only need a post-surgical in-
fection rate of ≥0.55% to cost-justify implementing an ac-
tive pre-admission surveillance policy.

Summaries of Selected Abstracts Presented 
Ellen Jo Baron, Ph.D.

Summaries of selected abstracts presented at three recent meetings:  
Infectious Diseases Society of America: IDSA - Philadelphia, PA; Oct. 29-Nov. 1, 2009

Association for Molecular Pathology: AMP - Orlando, FL; Nov. 19-22, 2009 

Réunion interdisciplinaire de chimiothérapie anti-infectieuse: RICAI – Paris, France ; Dec. 3-4, 2009

Continued on next page
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IDSA (continued)
3. Chang, A., J. Passick, S. Direnzo, J. Bondi, I. Echenique, 
D. Jungkind, P. Flomenberg. Abstract 424. What Is the 
Clinical Significance of C. difficile Antigen Positive, 2-Step 
Toxin Negative Stools?
The medical center’s normal algorithm included an immu-
nochromatographic assay (ICA) for glutamate-dehydroge-
nase antigen (GDH) and toxin A/B, followed by a cell cul-
ture cytotoxicity neutralization assay (CCNA). The authors 
analyzed the approximately one-third of samples that 
were positive for GDH but negative for toxin in both the 
ICA and CCNA toxin assays. A commercial PCR for toxin B 
gene and toxigenic culture (using CCNA to test isolates for 
toxin production) were used as the comparator assays. Of 
55 evaluable samples, 24 were culture positive but toxin 
negative in the PCR or CCNA from culture (non-toxigenic 
strains). Ten samples were negative by both culture and 
PCR (false positive Ag tests). The authors also reported 
that among patients with toxin-producing strains who 
were treated for C. difficile infection, 2 of 3 received treat-
ment prior to stool collection. Therefore, the sensitivity of 
the 2-step method was reduced when anti-infective ther-
apy was initiated ≥1 day prior to stool collection, a com-
mon practice.
Note from the Editor: The value of the study could have 
been enhanced if the authors had tested the GDH-neg-
ative stools by toxigenic culture and PCR. Recent studies 
have shown that contrary to common belief, the GDH test 
fails to detect toxigenic C. difficile in some percentage 
of stools, depending on the strain types prevalent in the 
population. Although not explicitly stated, the data indi-
cate that 21 strains must have been culture positive and 
toxin positive by the comparator assays, indicating that 
the ICA failed to detect toxin, necessitating performance 
of a second assay, with the associated delay in turnaround 
time, in 38% of patients who actually did have C. difficile 
infection and needed treatment. 

AMP
1. M. Sabbath-Solitare, S.P. Marotta, R. Pulinthanathu, 
N.P. Zauber, T.C. Redondo. Abstract ID09. Is there clini-
cal utility in strain-typing MRSA and correlating antibi-
otic susceptibility in a community hospital?
MRSA isolates from 53 cultures of nares, sputa, wounds, 
and tissues were evaluated using the Diversilab System, 
which utilizes molecular amplification followed by micro-
fluidics separation and a web-based analysis tool, to char-
acterize polymorphisms based on repetitive sequence-
based PCR. The whole procedure can be accomplished 
within 24 hours. The web-based software allows users 
to generate dendrogram relatedness diagrams for their 
strains. Among the 53 isolates, strain-types and antibi-
otic resistance were correlated, particularly with USA100 
strains, all 14 of which were clindamycin resistant. The au-
thors stated that strain typing was available before anti-
microbial resistance results, enabling faster time to appro-
priate therapy. In addition, the strain typing data identified 
spread within hospital units to facilitate more effective in-
fection control activities. 

2. C. Ginocchio, F. Zhang, R. Manji. Abstract ID62. 
Detection of the novel influenza A (H1N1) using the 
Luminex xTAG respiratory virus panel (RVP) assay.
Dr. Ginocchio’s laboratory in Long Island had extremely 
high numbers of samples submitted for detection of in-
fluenza during the 2009 novel H1N1 influenza outbreak, 
allowing extensive evaluation of existing diagnostic 
platforms. In this report, 2,715 respiratory samples were 
evaluated. After extraction using the NucleSENS easyMag 
(bioMérieux, Durham, NC), all samples were tested on the 
xTAG RVP (Luminex Molecular Diagnostics, Toronto, Can-
ada) and, in addition, 60 samples were tested using the 
CDC-specific PCR assay for novel H1N1. Almost half of the 
samples (46.6%) contained influenza A, 87.6% of which 
were novel H1N1. Many additional viruses were found sin-
gly and in combination. The most common co-infections 
with influenza A were rhinovirus and enterovirus. The 
xTAG system accurately identified the novel H1N1 and 
helped the laboratory assist the local health departments 
to quickly identify cases and monitor the outbreak. 

at Three Recent Meetings
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AMP (continued)
3. H. LaRue, L. Travnik, L. Swyers, JM. Balada-Llasat, J. 
Mangino, P. Pancholi. Clinical Evaluation and Impact of 
Xpert™ MRSA/SA Real-time PCR Testing for the Detec-
tion of Staphylococcus aureus and Methicillin Resistant 
S. aureus (MRSA) in Positive Blood Cultures 
Microbiology laboratory, infection prevention, pharma-
cy, and clinicians at Ohio State University Medical Center 
worked together to evaluate the effect of implementing 
the Xpert® MRSA/SA blood culture identification assay for 
staphylococci combined with direct reporting of results to 
both clinicians and the infection control practitioners. Re-
sults indicating the presence of either MRSA or Staphylo-
coccus aureus were available and communicated to clinicians 
within a few hours after gram-positive cocci in clusters were 
initially visualized in a positive blood culture broth. For the 
290 blood cultures yielding gram-positive cocci in clusters 
that were evaluated in the study period, the Xpert MRSA/
SA correctly detected and identified all 41 S. aureus and 53 
MRSA, giving sensitivity, specificity, predictive positive and 
predictive negative values of 100%. Results were available 
24-48 hours sooner than reporting by the prior conven-
tional culture-based method. Antibiotic management, in-
fection control practices, and patient outcomes were im-
proved, and as presented in another session at the meeting, 
overall costs to the institution were also reduced.

RICAI
(Note that these posters were exhibited at a European meet-
ing and presented data on the CE-mark Xpert® MTB/RIF product 
which is not currently available in the U.S.)

1. B. Malbruny, G. Le Marrec, R. Leclercq. Abstract 520. 
Detection of Mycobacterium tuberculosis DNA with the 
GeneXpert MTB/RIF Assay; preliminary results. 
Thirty-seven samples (21 from pulmonary and 14 from 
extra-pulmonary sites) from 30 patients  were tested using 
the GeneXpert MTB/RIF Assay and by conventional myco-
bacterial culture methods. Acid-fast smears that were posi-
tive by auramine fluorescent stain were confirmed by Ziehl-
Neelsen staining. Cultures were inoculated into MGIT liquid 
medium (BD) and onto Lowenstein-Jensen agar. The Hain 
test was used for isolate identification and drug resistance 
testing, and patients also had a Quantiferon Gold test (QFT) 

performed. Among the respiratory samples, 5 were posi-
tive in both the Xpert assay and culture, 2 of which were 
smear-negative. An additional bronchial aspirate from a 
QFT + patient was positive in GeneXpert only. No culture-
positive samples were reported negative by the GeneX-
pert assay. Among non-respiratory tract sites, there were 6 
specimens (including 2 joint fluids, 1 cerebrospinal fluid, 1 
bone tissue, 1 abdominal nodule, and 1 lymph node) posi-
tive by both Xpert and culture, 3 of which displayed nega-
tive smears. The positive CSF had insufficient volume to 
perform a smear at all. One pleural fluid and one lymph node 
were culture positive but GeneXpert negative. No rifampin 
resistance was detected by the Xpert MTB/RIF assay or by 
comparator methods. Given the very poor sensitivity of CSF 
smears and cultures in particular, these results are promis-
ing and merit further studies.

2. L. Deforges, JM. Le Glaunec, N. Launay, R. Vergne, A. 
Minaret, M. Marzouk, P. Legrand. Application of rapid 
detection system for M. tuberculosis complex and resis-
tance to rifampicin by the test Xpert® MTB/RIF. 
Thirty-nine samples, including 15 respiratory, 1 skin bi-
opsy, 1 urine, 2 bone biopsies, 5 CSFs, 10 pleural fluids, 
and 5 lymph nodes, were tested in the GeneXpert MTB/RIF 
assay and results were compared to detection by culture 
(Hain Biocentrix) and COBAS Taqman MTB test (Roche) 
and to identification of M. tuberculosis by GenProbe 
(bioMérieux). Nine samples (including 3 respiratory and 
6 tissue samples) were positive for M. tuberculosis by all 
3 methods: culture, TaqMan, and GeneXpert. There were 
no false negative results with either Xpert or TaqMan. The 
GeneXpert also correctly reported all rifampin results (only 
one resistant isolate was detected). The authors suggest 
that the GeneXpert platform is suitable for rapid results, 
and additionally propose the system for use with samples 
other than those obtained from pulmonary sites.  

Summaries of Selected Abstracts
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were screened by nasal culture (obtained 
at the time of assessment) and placed on 
contact isolation if positive. The study 
was designed to determine if patients at 
risk for development of MRSA infection 
would benefit from timely detection of 
colonization (during initial assessment, 
during which transfer to an ICU was being 
contemplated) and subsequent decoloni-
zation. Twenty-nine of 200 patients en-
rolled were colonized with MRSA. Of 8 pa-
tients who developed MRSA infections ≥4 
days after the nasal swab was obtained, 7 
were colonized with MRSA (54-fold higher 
risk than for non-colonized patients) and 
the infection was conservatively deemed 
to have been preventable if timely decol-
onization had occurred. In fact, preven-
tion of infection probably occurs even if 
decolonization procedures have just be-
gun at the time of admission to the facil-
ity, as detailed below3. The New York City 
study concluded that the rate of prevent-
able MRSA infections was 24.1% and that 
rapid initiation of eradication interven-
tions would reduce infections by 50%. 
A prospective interventional trial using 
Xpert® MRSA has been proposed.  

Exciting news on the value of immedi-
ate initiation of decolonization for nasal 
carriers of Staphylococcus aureus was just 
published in the New England Journal of 
Medicine3. With a group of >800 patients, 
Bode and colleagues used a rapid real-
time PCR method to test for S. aureus in 
the nares of patients admitted for surgery 
and expected to stay in the hospital more 
than 4 days. Results were available within 
the first 24 hours, and colonized patients 
were assigned to receive either 5 days of 
nasal mupirocin and chlorhexidine baths 
or placebo decolonization treatment, 
which was started within the first day of 
hospitalization. The post-surgical site in-
fection rate in the mupirocin-chlorhexi-
dine treated patients was less than half of 
that in the placebo-treated patients. And, 
in patients with deep-seated infections, 
the most serious and costly, the immedi-
ate decolonization protocol reduced in-

fections by 80%! In an accompanying ed-
itorial, Dr. Richard Wenzel noted that the 
decolonization strategy was particularly 
valuable for colonized patients under-
going cardiothoracic surgery, prosthesis 
implantation, and immunocompromised 
surgical patients15.

Using a molecular test with 0.9 days 
turnaround time as the “rapid” admis-
sion surveillance test and culture as the 
standard test (3.3 days turnaround time), 
investigators from the United Kingdom 
showed that acquisition of MRSA oc-
curred 1.49 times more often in surgical 
wards where the culture method was used 
(p=0.007) than in those where molecular 
testing yielded faster results5. Patients 
were re-tested every 4 days to assess 
new acquisitions and to decolonize them 
as quickly as possible. All patients were 
given decolonization treatment once 
their MRSA carrier status was reported 
and the study, which involved more than 
10,000 patients over two years, was vali-
dated by reversing the wards in which the 
rapid test and culture were utilized half-
way through. Because of low availability 
of single rooms, only 17% of patients ac-
tually were maintained in isolation, mak-
ing it even more critical that the colonized 
patients be identified rapidly so that their 
risk of transmitting the organism could be 
reduced. Studies from institutions able 
to implement pre-emptive isolation have 
shown better results10. (Editor’s note:  Use 
of an extremely rapid molecular test with 
turnaround times fast enough to yield re-
sults before patients have been assigned 
beds, such as the Xpert® MRSA Nasal as-
say with 45 minute time to results, could 
effectively facilitate infection control in-
terventions for patients from the time of 
their presentation to the hospital.) 

Many workers have asked whether ex-
tra-nasal sites must also be tested to de-
tect all colonized patients. Different stud-
ies yield different results, depending on 
the patient populations tested. As many 
as 30% of nursing home patients, for ex-
ample, may be colonized in extranasal ar-

eas9. Fortunately for the largest group of 
patients being screened for MRSA in the 
United States, those entering Veterans 
Administration (VA) medical centers, at 
least one study just released shows that 
nasal screening is likely to be adequate to 
establish MRSA colonization in a patient. 
Baker and colleagues, from the Boston VA 
hospital, used PCR for nasal swabs and 
culture on chromogenic agar for swabs 
obtained from other sites, including pos-
terior pharynx, hands, axilla, perirectal 
area, and any wound site or indwelling in-
travenous or Foley catheter site2. The na-
sal PCR results by the Xpert MRSA assay 
showed 11% of patients were colonized 
with MRSA. Only 3 patients (2%) of the 
150 patients evaluated had positive cul-
tures from any other sites in the presence 
of a negative nasal PCR result. Extranasal 
swab samples were positive for MRSA on 
culture for 9 (56%) of 16 patients who 
tested positive for nasal MRSA coloniza-
tion (p<0.001). For the Boston VA popu-
lation, the strategy of nasal screening by 
PCR supports the approach adopted by 
VA medical centers nationwide. Their re-
sults mirror those published previously by 
a group from Ireland, who found that the 
Xpert MRSA assay on nasal swabs from 
patients new to the healthcare institution 
was the best sample for detecting carri-
ers, detecting 100% of colonized new 
patients13. 

 Although not addressing the cost-sav-
ings realized from an MRSA surveillance 
and intervention program, nevertheless 
very important findings have been pub-
lished based on a rigorous cost analysis of 
the impact of MRSA and MSSA deep inci-
sion surgical site infections  in seven Duke 
University Infection Control Hospital Net-
work system institutions1. Over approxi-
mately 4 years, information on all patients 
who developed SSI due to either methicil-
lin-susceptible S. aureus (MSSA) or MRSA 
were collected and analyzed. Extensive 
patient data including risk factors, glucose 

Continued on next page
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levels, co-morbidities, severity of illness, readmission within 90 
days, and 90 day mortality were included in the analysis. Patients 
with SSIs caused by MRSA were compared to uninfected controls 
and to patients with SSIs caused by MSSA. To those familiar with 
the field, the conclusions are already predictable — however, the 
extent of the morbidity and severity of outcomes was surpris-
ing even to these seasoned authors. Among 141,345 total surgi-
cal procedures, 278 patients developed SSI with S. aureus (only 
0.2%). This low percentage is not uncommon in well-controlled 
medical centers around the United States. One-hundred fifty of 
the patients were infected with MRSA (54%) and 128 patients 
had MSSA. The appropriate therapy was given to 70-71% of the 
patients in each group, so differences in outcomes are not based 
on correctness of treatment. The patients with MRSA infections 
were 30 times more likely to be readmitted to the hospital and 
7 times more likely to die within 90 days than uninfected con-
trols. Additionally, patients with MRSA infections were 2.6 times 
more likely to die than those with MSSA infections. The average 
length of stay for patients with SSIs due to MRSA was 23 days, 
much longer than uninfected patients, whose average stay was 
5.2 days, and 6 days longer than those with MSSA infections. The 
overall excess hospital costs for patients with MRSA SSIs, above 
the baseline $50,463 cost for uninfected patients, was $61,681 
compared with $38,681 in excess costs for the patients with 
MSSA infections. Although the patients who contracted MRSA 
SSIs had more risk factors to begin with, the authors of this study 
accounted for those differences in their analysis. By every mea-
sure, MRSA infections led to increased costs, a staggering $19 
million for this hospital system over the course of the study. 
The authors have provided a benchmark for workers wishing to 
implement interventions, as quoted here. “We believe our esti-
mate for the attributable impact of a single SSI due to MRSA of 
more than $61,000 can be used by administrators and infection 
control personnel to design and evaluate specific preventative 
interventions. For example, if an intervention (e.g., decoloniza-
tion, screening, hiring of one FTE) costs less than $61,000 and 
leads to the prevention of only one SSI due to MRSA, then this 
intervention will likely be cost effective for the institution1.”

The more reports of studies and interventions accumulate, the 
more evidence mounts that active surveillance using the fastest 
and most accurate method available, real-time PCR, is both good 
medicine and good monetary stewardship.  

Good medicine
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