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Antimicrobial 
Drug Resistance 

in Peru
To the Editor: In Latin American 

countries, rates of antimicrobial drug 
resistance among bacterial pathogens 
are high. Data on these rates in 
Peru are incomplete (1), and no 
institution in Peru has participated in 
multinational surveillance studies (2–
4). To document the antimicrobial drug 
resistance profi le of key pathogens, we 
organized a surveillance network of 
clinical laboratories from 9 hospitals 
(public, general, tertiary care, and 
quaternary care) in Lima, the capital of 
Peru. Over a 12-month period (April 
2008–March 2009), we consecutively 
collected positive bacterial blood 
culture isolates (other than coagulase-
negative staphylococci) from each of 
the 9 hospitals. Only the fi rst isolate 
per patient was included. Patients’ 
age and hospital ward were recorded. 
Identifi cation and susceptibility 
testing were performed at the Institute 
of Tropical Medicine Alexander von 
Humboldt (Lima, Peru). 

Staphylococcus aureus was 
identifi ed by conventional methods, 
and susceptibility testing was 
conducted by oxacillin salt agar 
screening and disk diffusion (5). 
For gram-negative bacilli, including 
extended-spectrum β-lactamases 
(ESBL), identifi cation and sus-
ceptibility testing were performed 
by conventional techniques and by 
MicroScan NC50 panels (Dade-
Behring, West Sacramento, CA, 
USA) (5). American Type Culture 
Collection strains were used as 
controls. 

During the study period, we 
collected 1,681 unique isolates. We 
report the fi rst 934 isolates tested 
from the more common species 
collected (375 Staphylococcus 
aureus, 321 Klebsiella pneumoniae, 
125 Escherichia coli, and 113 
Pseudomonas aeruginosa). 

Overall, S. aureus was the 
most frequently recovered species, 
accounting for 22.0% of organisms. 
Of 375 S. aureus isolates tested, 244 
(65.0%) were methicillin resistant 
(MRSA) and 131 were methicillin 
susceptible. MRSA frequency was 
highest among isolates from intensive 
care units (ICUs) (61 [68.5%] of 89 
isolates), but it was also high among 
isolates from emergency wards (55 
[57.3%] of 96 isolates); this difference 
did not reach statistical signifi cance. 
Among the 244 MRSA isolates, 170 
(69.6%) were also co-resistant to 
the combination of ciprofl oxacin, 
gentamicin, and clindamycin; 
rates of co-resistance did not differ 
signifi cantly among MRSA isolates 
from patients in the emergency ward 
(32/55, 58.2%) and those from patients 
in ICUs and hospital wards (133/184, 
72.3%, p = 0.67). Among the 131 
methicillin-susceptible isolates, 
resistance rates were as follows: 
ciprofl oxacin (5.3%), gentamicin 
(10.7%), clindamycin (14.5%), and 
erythromycin (14.5%). All S. aureus 
isolates were susceptible to linezolid, 
teicoplanin, and vancomycin; 
clindamycin-inducible resistance 
was found in 10 (38.5%) of 26 
isolates resistant to erythromycin and 
apparently susceptible to clindamycin. 

K. pneumoniae was the second 
most frequently recovered organism, 
accounting for 19.1% of organisms 
collected. Among 321 K. pneumoniae 
isolates tested, 241 (75.1%) produced 
ESBL, 207 (64.5%) showed resistance 
to ciprofl oxacin, and 233 (72.6%) 
were resistant to trimethoprim-
sulfamethoxazole; proportions did 
not differ among age groups, wards, 
or hospitals. Of the 241 ESBL-
producing isolates, 136 (56.4%) 
showed co-resistance to ciprofl oxacin 
and gentamicin and 66 (27.4%) were 
also resistant to amikacin. Of the 80 
non–ESBL-producing isolates, 37 
(46.3%) were resistant to ciprofl oxacin. 
All K. pneumoniae isolates retained 
susceptibility to imipenem and 

meropenem. A large proportion of K. 
pneumoniae infections were suspected 
to have been hospital acquired because 
most (280/321, 87.2%) were recovered 
from patients already hospitalized, 
including one third (96/321, 29.9%) of 
those from the neonatal ward. Although 
K. pneumoniae occasionally caused 
microepidemics in neonatal wards, 
most isolates were recovered randomly 
over time and from different hospitals. 

Among 125 E. coli isolates tested, 
96 (76.8%) produced ESBL, 107 
(85.6%) were resistant to ciprofl oxacin, 
and 108 (86.4%) were resistant to 
trimethoprim-sulfamethoxazole. The 
resistance rate to ciprofl oxacin was 
higher among adults than children 
(90.5% vs. 60.0%, p = 0.002). Of 96 
ESBL-positive isolates, 59 (61.5%) 
were co-resistant to gentamicin and 
ciprofl oxacin but only 9 (9.4%) were 
resistant to amikacin. Among 29 non–
ESBL-producing E. coli isolates, 19 
(65.5%) were resistant to ciprofl oxacin. 
All isolates were susceptible to 
imipenem and meropenem. We 
hypothesized that the high level of E. 
coli resistance to ciprofl oxacin may 
be related to community overuse of 
fl uorquinolones for common infections, 
such as acute diarrhea. 

Among 113 P. aeruginosa 
isolates tested, 62 (54.8%) came 
from patients in ICUs and 73 (64.0%) 
were isolated from adults. Multidrug-
resistance (defi ned as resistance to at 
least 3 of the following: ciprofl oxacin, 
imipenem, amikacin, ceftazidime) 
was found for 67 (59.3%) of the 133 
isolates, more among adults (65.7%) 
than among children (43.2%, p = 
0.024). Overall, 34.5% were resistant 
to piperacilin-tazobactam. 

Our main study limitation was 
not having complete clinical and 
epidemiologic information to defi ne 
which isolates were acquired in the 
hospital and which were acquired 
in the community. Overall, rates of 
antimicrobial drug resistance among 
common pathogens in hospitals of 
Lima, Peru, were high.
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Fatal Measles 
without Rash in 

Immunocompetent 
Adult, France

To the Editor: The reemergence 
of measles in Europe is a reminder 
of the forgotten risk for severe 
illness and death associated with this 
disease in industrialized countries. 
Since 2008, >20,000 measles cases 
and 9 measles-associated deaths 
(in 7 immunocompromised and 2 
immunocompetent persons) have 
been reported to the French Institute 
for Public Health. Among these cases, 
the reported causes of death were 
pneumonia and/or acute respiratory 
distress syndrome (ARDS) (n = 7) and 

encephalitis (n = 2). All patients except 
1, an immunocompromised patient, 
had the typical morbillous rash. We 
report another fatal case of measles, 
with intractable ARDS but no rash, 
in an apparently immunocompetent 
adult.

The patient was a 29-year-
old woman in Grenoble, France, 
who smoked but had no relevant 
medical history except an episode of 
depression. In 2011, she sought care 
for fever, cough, coryza, diarrhea, 
and a 10-kg weight loss over 10 days. 
A general practitioner empirically 
prescribed pristinamycin and oral 
prednisone (60 mg/d for 5 d) for 
sinusitis. Five days later, the patient 
was admitted to the hospital because 
of persistent signs and symptoms. 
Physical examination at admission 
(day 1) detected fever (38.5°C), 
dyspnea, and a low body mass index of 
17.5 kg/m2. Hematologic tests showed 
nonregenerative anemia (hemoglobin 
concentration 9 g/dL) and leukopenia 
(2.2 × 109 leukocytes/L) with profound 
lymphopenia (0.2 × 109 lymphocytes/L) 
and mild thrombocytopenia (135.0 × 
109 platelets/L). A chest radiograph 
showed bilateral diffuse interstitial 
infi ltrates. Antimicrobial therapy with 
levofl oxacin and ceftriaxone was 
started. 

On day 2, several examinations 
were conducted to explore 
the possibility of underlying 
immunosuppressive disease. Body 
scans showed no adenopathy or lesions 
suggestive of cancer. HIV test result 
was negative. General immunologic 
test results were within normal limits 
(immunoglobulin quantifi cation, 
autoantibody testing) or consistent 
only with an acute viral infection 
(serum protein electrophoresis). A 
bone marrow biopsy sample indicated 
isolated erythroblastopenia with no 
abnormality of other cell lineages 
(PCR for parvovirus B19 was 
negative). 

On day 3, because of severe 
respiratory failure, the patient was 
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