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B-lactam/B-lactamase Inhibitors 
for Treatment of Bacteremia due 

to ESBL-producing E.coli
Ab s t r Ac t  & c o m m e n t Ar y

By Dean L. Winslow, MD, FACP, FIDSA,

Chief, Division of AIDS Medicine, Santa Clara Valley Medical Center; 
Clinical Professor, Stanford University School of Medicine

Dr. Winslow is a speaker for Cubist Pharmaceuticals and GSK, and is a consultant for 

Siemens Diagnostics.

This article originally appeared in the January 2012 issue of Infectious Disease Alert. It 

was edited by Stan Deresinski, MD, FACP, FIDSA, and peer reviewed by Timothy Jenkins, 

MD. Dr. Deresinski is Clinical Professor of Medicine, Stanford University, and Dr. Jenkins 

is Assistant Professor of Medicine, University of Colorado,  Denver Health Medical Center. 

Dr. Deresinski does research for the National Institutes of Health, and is an advisory board 

member and consultant for Merck, and Dr. Jenkins reports no financial relationships 

relevant to this field of study.

Synopsis: A post hoc analysis of patients with bacteremia due to 
ESBL-producing E.coli (ESBL-EC) from 6 published cohorts was 
performed. Treatment with B-lactam/B-lactamase inhibitors (BLBI) 
vs. carbapenems did not show any difference in mortality or length of 
hospital stay.

Source: r odriguez-b ano, J, et al. b -lactam/b -lactamase inhibitor 
combinations for the treatment of bacteremia due extended-spectrum 
b -lactamase-producing e scherichia coli: a post hoc analysis of prospec-
tive cohorts. Clin Infect Dis 2011; epub ahead of print, n ov 4, 2011.

A post hoc analysis was performed on patients with ESBL-EC 
bloodstream infections from 6 published prospective cohorts. 

Mortality and length of hospital stay in patients treated with BLBLI 
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(amoxicillin-clavulanic acid or piperacillin-tazobactam) 
vs. carbapenem were compared in 2 cohorts: empirical 
therapy (ETC) and definitive therapy (DTC). Multivari-
ate analysis was used to minimize confounding.

ETC included 103 patients (72 BLBLI, 31 carbape-
nem) and DTC included 174 patients (54 BLBLI, car-
bapenem 120). In the ETC, day 30 mortality rate was 
9.7% for patients treated with BLBI and 19.4% for car-
bapenems. In the DTC, day 30 mortality rate was 9.3% in 
BLBI-treated patients and 16.7% for carbapenem-treated 
patients. After adjustment for confounders, no associa-
tion between mortality nor hospital length of stay was 
seen for BLBI vs. carbapenem therapy in either empiric 
or definitive therapy of bacteremia due ESBL-EC.

n Co mme n t a r y
ESBL-producing gram negative bacteria have emerged 

as a cause of serious infections over the last 30 years. 
These Ambler Class A B-lactamases are generally iden-
tified in vitro by resistance to first, second, many third 
generation cepalasporins, and often resistance to fourth 
generation cephalosporins, however they remain suscep-
tible in vitro to BLBLI and carbapenems. Reluctance to 
use BLBLI to treat ESBL-EC infections is due to the fact 
that routine in vitro antibacterial susceptibility testing 
is performed with a fairly low standardized inoculum of 
10e5 cfu/mL. It has been shown that the MIC’s of ESBL-
producing organisms often increase significantly when 
the inocula reach 10e7 cfu/mL or greater, as would be 

expected in some infected tissues in vivo. This effect is 
thought to be due to the overproduction of B-lactamase 
“overwhelming” the B-lactamase inhibitor. Due to this 
theoretical concern, it has largely been dogma that BLB-
LIs should not be used for treatment of life-threatening 
infections due to ESBL-expressing bacteria, and rather 
that carbapenems (which are resistant to hydrolysis by 
ESBL) should be used.

Unfortunately, carbapenem resistance has been in-
creasing dramatically over the past few years and can 
be due to a variety of mechanisms including hydrolysis 
by carbapenemases from Ambler classes A, B, and D 
B-lactamases. The Ambler class B enzyme (metallo-B-
lactamase), NDM-1, has now been recognized on most 
continents and is of great concern. This paper suggests 
that treatment of ESBL-EC infections with BLBLI may 
be effective in many circumstances. Certainly the results 
of this post hoc analysis suggest that BLBLI should be 
compared to carbapenem therapy of ESBL-expressing 
bacterial infections in a prospective randomized clinical 
trial.  n

Fever in Travelers After Visit-
ing Malaria-endemic Areas

Ab s t r Ac t  & c o mme n t Ar y

By Lin H. Chen, MD
Assistant Clinical Professor, Harvard Medical School; Director, 
Travel Medicine Center, Mt. Auburn Hospital, Cambridge, MA

Dr. Chen has received research grants from the Centers for Disease Control and 

Prevention and Xcellerex.
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Synopsis: Common specific causes of fever in Finnish re-
turned travelers were Campylobacter, malaria, bacteremia, 
HIV, and influenza; they included a significant proportion 
of potentially life-threatening infections, and more than one 
diagnosis. Evaluation of such fevers should be systematic 
and thorough.
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Source: s iikamaki Hm, Kivela Ps , s ipila Pn , et al. Fever 
in travelers returning from malaria-endemic areas: Don't 
look for malaria only. J Travel Med 2011;18:239-244.

Authors from the Helsinki University Central Hos-
pital, a tertiary hospital in Finland, retrospectively 

reviewed patient records from 2005 to 2009 to define 
the causes of fever in returned travelers and to evaluate 
the diagnostic approach. The 462 records were selected 
through requests for malaria smears in the emergency de-
partment.

The most common categories of diagnoses were acute 
diarrhea (27%), systemic febrile illness (21%), and respi-
ratory illness (15%). Campylobacteriosis was the most 
common specific diagnosis (9%), while malaria was di-
agnosed in 4%. Bacteremia was identified in 5% of pa-
tients tested (21/428), and influenza was diagnosed in 8 
patients. HIV antibodies were performed in 174 patients 
(38%) and 3% were positive. Non-infectious etiologies 
caused fever in 3%, and in 25% of the cases the etiology 
remained unknown.

Potentially life-threatening illnesses were diagnosed 
in 26% of the patients, and were associated with elevated 
C-reactive protein (CRP) ≥ 100 (odds ratio [OR], 3.6; 
95% confidence interval [CI], 2.0-6.4) and thrombocy-
topenia (OR, 3.8; 95% CI, 2.0-7.3). One patient died of 
septicemia. Forty-five patients (10%) had more than one 
diagnosis.

n Co mme n t a r y
A number of serious, life-threatening infections can 

cause fever in a returned traveler, and the evaluation may 
be challenging for clinicians unfamiliar with the epide-
miology at the destination countries. Data from studies 
on travelers are welcome to further strengthen work-ups 
for particular diagnoses.

A well-established network of specialized travel and 
tropical medicine clinics, GeoSentinel, analyzed fever in 
24,920 returned travelers seen from March 1997 through 
March 2006 and found fever to be the main cause for 
seeking medical evaluation in 6,957 (28%).1 In that 
analysis, 15% of the fever cases were due to diarrheal 
disease, 14% due to respiratory illness, and 35% had a 
febrile systemic illness. Malaria, found in 21% of febrile 
returned travelers, was the most common specific cause 
identified.1 Etiologies for fever varied by region visited 
and by time of presentation after travel, and the most sig-
nificant risk factors were travelers who visited sub-Sa-
haran Africa, south-central Asia, and Latin America and 
whose reason for travel was visiting friends and relatives 
(VFR). Malaria caused 33% of the 12 deaths among fe-
brile travelers.1

A number of centers have studied fever in their re-
turned travelers. A prospective observational study from 
January 1997 to December 2001 on fever in returning 
travelers (n = 147) admitted to a university teaching hos-
pital in Milan, Italy, found that malaria accounted for 
nearly half of admissions (47.6%), followed by presumed 
self-limiting viral infections (12%).2 The most useful in-
vestigations at this center were blood smears and PCR 
for malaria, which were positive in 65% of cases for 
which they were performed. Serology was useful to iden-
tify hepatitis A and dengue virus infections.2

Investigators in Marseilles, France, also conducted a 
5-year prospective observational study on the etiologies 
of fever in travelers returning from the tropics admitted 
to a university teaching hospital (n = 613).3 Malaria was 
the most common diagnosis (75.2%), with most cases 
(62%) acquired by VFR travelers from the Comoros Is-
lands; 8.2% of the patients remained unexplained.3

Bottieau et al from University Hospital Antwerp, Bel-
gium, also analyzed the etiology of fever and diagnostic 
predictors from April 2000 to December 2005 in nearly 
2,000 returned travelers.4,5 Exposures occurred common-
ly in sub-Saharan Africa and Southeast Asia-Pacific (68% 
and 12%, respectively).4 Tropical diseases accounted for 
39% of the cases, cosmopolitan infections for 34%, and 
24% remained unknown. Approximately one-quarter re-
quired hospitalization.

The travel destinations were major determinants of 
tropical infections, with malaria and rickettsial infections 
as the leading diagnoses after a stay in Africa (35% and 
4%, respectively); dengue, malaria, and enteric fever af-
ter travel to Asia (12%, 9%, and 4%, respectively); and 
dengue and malaria on return from Latin America (8% 
and 4%, respectively).4

Although malaria accounted for only 4% of the diag-
noses in the study by Siikamaki et al, other European 
studies found malaria to be a more significant cause of 
morbidity,1-5 and also a major cause of mortality.1,4 There-
fore, malaria remains one of the most important diag-
noses to exclude when a returned traveler presents with 
fever. Some findings associated with malaria from these 
studies include splenomegaly, thrombocytopenia, lack of 
localizing symptoms, and hyperbilirubinemia.5 Other key 
predictors of fever etiology include: skin rash and skin 
ulcer for rickettsial infection (mainly African tick bite 
fever); skin rash, thrombocytopenia, and leukopenia for 
dengue; eosinophilia for acute schistosomiasis; and sple-
nomegaly and elevated serum alanine aminotransferase 
level for enteric fever.5

Siikamaki and colleagues reaffirm that a significant 
proportion of febrile returning travelers had a potentially 
life-threatening illness (about one-quarter). Bacteremia 
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was as common as malaria. Also, the significant finding 
of several HIV cases warrants routine HIV testing. Both 
blood cultures and HIV tests should be considered in fe-
brile travelers. Importantly, the high proportion of pa-
tients (10%) with more than one diagnosis highlights the 
need for careful systematic work-up. A hospital-based 
study of the causes of fever in adults on the Thai-Myan-
mar border found that dual diagnoses were common, es-
pecially malaria (25% of the diagnoses) and leptospirosis 
(17%).6

In summary, fever is common in ill returned travel-
ers and often results in hospitalization. The time of pre-
sentation and geographic region of exposure provide key 
information to generate the differential diagnoses. Par-
ticular symptoms and findings suggest some specific di-
agnoses. Travel medicine specialists who evaluate febrile 
returned travelers should evaluate the patient systemati-
cally, and include studies for malaria, blood cultures, and 
HIV tests especially in cases where localizing symptoms 
are lacking.
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Synopsis: In this study of a statewide administrative da-
tabase, among 138,720 adult patients admitted to an ICU, 
uninsured patients had a 25% higher likelihood of death 
within 30 days compared with privately insured patients, 
differences that persisted after multiple adjustments for 
demographics, severity of illness, and site of care. Unin-
sured patients received central venous catheterization, acute 
hemodialysis, and tracheostomy significantly less often than 
insured patients.

Source: Lyon s m, et al. t he effect of insurance status on 
mortality and procedural use in critically ill patients. Am J 
Respir Crit Care Med 2011; 184:809-815.

Lyon and colleagues performed a retrospec-
tive cohort study of the relationship between  

 insurance status and 30-day mortality, as well as the use 
of five common ICU procedures, among 138,720 adult 
patients admitted to ICUs in Pennsylvania in fiscal years 
2005 and 2006. The primary information source was 
discharge data from the Pennsylvania Health Care Cost 
Containment Council, a nonprofit government agency 
that tracks all hospitalization in the state. Patients aged 
65 years and older, as well as those with Medicare, mili-
tary, or VA insurance were excluded, and only initial ICU 
admissions were used. The authors performed extensive 
epidemiological and statistical procedures to exclude 
confounders such as demographics, economic status 
(from ZIP codes), admission source and type, primary 
diagnosis, comorbidities, mechanical ventilation, and se-
verity of illness on presentation. The primary outcome 
was 30-day mortality, and secondary outcomes were the 
use of central venous catheterization (CVC), pulmonary 
artery catheterization (PAC), acute hemodialysis, trache-
ostomy, and bronchoscopy.

Of the 138,720 qualifying patients, 69.2% were pri-
vately insured, 26.6% had Medicaid, and 4.2% (5814 in-
dividuals) were uninsured. Uninsured patients, as well as 
those on Medicaid, were widely distributed among the 
169 hospitals and differed from each other. Uninsured 
patients were more often admitted to small community 
hospitals, while Medicaid patients were more often ad-
mitted to larger academic hospitals.  

Absolute 30-day mortality was 4.6% for insured pa-
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tients, 5.7% for uninsured patients, and 6.4% for Med-
icaid patients. The unadjusted odds ratio (OR) for death 
among patients without insurance was 1.26 (95% con-
fidence interval [CI], 1.12-1.41; P < 0.001) compared 
to patients with insurance. This increased odds of death 
persisted after adjustment for all the variables used (OR, 
1.25; 95% CI, 1.04-1.51; P = 0.020). Medicaid patients 
also had increased 30-day mortality (OR, 1.42; 95% CI, 
1.35-1.50, P < 0.001), but this difference disappeared 
with adjustment for patient characteristics. The absolute 
risk difference for death, uninsured vs. insured patients, 
was 0.01 (P = 0.011), meaning that for every 1000 pa-
tients admitted to an ICU in Pennsylvania during the 
study period, there would be 10 more deaths if all those 
patients were uninsured.

Uninsured patients were significantly less likely to re-
ceive CVC (OR, 0.84; 95% CI, 0.72-0.97; P = 0.018), 
acute hemodialysis (OR, 0.59; 95% CI, 0.39-0.58; P = 
0.016), and tracheostomy (OR, 0.43; 95% CI, 0.29-0.64; 
P < 0.001). Differences for PAC and bronchoscopy were 
nonsignificant. Medicaid patients were significantly 
more likely to receive CVC, acute hemodialysis, and tra-
cheostomy, and these differences persisted with the ad-
justments; differences for PAC and bronchoscopy were 
nonsignificant. 

n Co mme n t a r y
Compared to patients with private insurance, uninsured 

patients who are hospitalized acutely have higher overall 
mortality, but whether this is due to patient factors other 
than the acute illness (such as socioeconomic factors, co-
morbidities, or higher severity of illness on presentation), 
or to being treated differently in the hospital, is unclear. 
Further, whether any differences in outcomes are due to 
between-hospital differences (that is, the uninsured tend-
ing to be admitted to hospitals that provide poorer care) 
or within-hospital differences (that is, the uninsured 
tending to be treated differently from insured patients at 
the same hospital) has not previously been investigated. 
This study by Lyon et al carefully excluded differences 
in patient characteristics, accounting for within-hospital 
care and outcomes — and showed that uninsured ICU 
patients still had higher mortality. Such was not the case 
with the Medicaid patients, another group with known 
poorer outcomes, for whom the mortality differences dis-
appeared when patient characteristics were considered. 
The authors also demonstrated that, other factors being 
equal, uninsured patients were less likely to get a CVC or 
a tracheostomy, or to undergo acute hemodialysis, than 
their counterparts with private insurance — again, these 
differences not being due to being less sick or cared for 
in different hospitals.

What is the Healthiest  
Systolic Blood Pressure 
Range for Patients After  
an Ischemic Stroke?

Ab s t r Ac t  & c o mme n t Ar y
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The findings of this study are unlikely to please cli-
nicians. Surely uninsured patients have worse outcomes 
because they neglect their health in addition to not buy-
ing health insurance, and have more comorbidities; they 
wait until they are more seriously ill, and thus less likely 
to recover, before seeking medical attention; and they 
tend to be hospitalized in lower-quality institutions that 
have worse outcomes for everyone. According to this 
study, which examined those issues and others, none of 
the above assumptions is true. Uninsured patients, cared 
for in the same ICUs of the same hospitals as insured 
patients, undergo at least three common critical care pro-
cedures less frequently and are more likely to die. Lyon 
et al make no attempt to link the last two findings, since 
proof that ICU procedures improve outcomes is gener-
ally lacking. They also do not attempt to explain why, 
within a given institution, uninsured patients might be 
treated differently, whether for institutional or health 
system reasons, or because of the actions of individual 
clinicians, or for some other reason. That important ques-
tion must await further research.  n
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Synopsis: A post-stroke analysis of more than 20,000 
patients in 35 countries showed that the lowest risk sys-
tolic blood pressure (b P) range is 130-139 mmHg. t here 
is a J-shaped curve of risk with an increase in recur-
rent stroke among patients with a systolic b P below 120 
mmHg and above 140 mmHg.

Source: o vbiagele b , et al. Level of systolic blood pres-
sure within the normal range and risk of recurrent 
stroke. JAMA 2011;306:2137-2144.

A randomized controlled trial enrolled 20,330 pa-
tients in 35 countries after a non-cardioembolic 

ischemic stroke to look at the effectiveness of differ-
ent treatment regimens. The results of the Prevention 
Regimen for Effectively Avoiding Second Strokes 
(PRoFESS) trial were published in 2008.1,2 The trial 
looked at two antithrombotic regimens (a fixed-dose 
combination of aspirin with extended-release dipyri-
damole and clopidogrel) and telmisartan vs placebo. 
The outcome of the trial was no difference between 
the two antithrombotic regimens and no difference be-
tween telmisartan and placebo in preventing a second 
stroke. The mean follow-up period was 2.44 years.

This study is a post hoc observational analysis of 
all the patients combined as to the rate of recurrent 
stroke depending on the systolic BP range. The study 
also looked at a composite of stroke, myocardial in-
farction, or death from vascular causes. The patients 
were divided into five groups based on the mean sys-
tolic BP level: very low-normal (less than 120 mmHg), 
low-normal (120-129 mmHg), high-normal (130-139 
mmHg), high (140-149 mmHg), and very high (great-
er than 150 mmHg).

The rate of recurrent stroke was 8% in the very 
low-normal systolic BP group, 7.2% in the low-nor-
mal systolic BP group, 6.8% in the high-normal sys-
tolic BP group, 8.7% in the high systolic BP group, 
and 14.1% in the very high systolic BP group. Similar 
findings were seen in the secondary analysis of a com-
posite of stroke, myocardial infarction, or death from 
vascular causes.

n Co mme n t a r y
This study confirms a J-shaped curve of risk for 

systolic BP in patients after an ischemic stroke. While 
having a high systolic BP over 140 mmHg carries the 
greatest risk, a systolic BP of less than 120 mmHg 
is of greater risk than between 120 and 140 mmHg. 
Interestingly, 130-139 mmHg appears to be the safest 
range.

Other studies of BP control in different conditions 
have had inconsistent results, with some showing a 

J-shaped curve of risk and others not.3-5 These authors 
believe that the timing of the studies relative to the 
time of the first stroke is very important. In this trial, 
patients were enrolled soon after the first stroke, with 
almost 40% randomized within 10 days of the index 
event. This study showed that the greatest risk for 
recurrent stroke is 3 to 6 months after the previous 
stroke. Other trials not showing a J-shaped curve of 
risk enrolled most of their patients more than 1 year 
and even 5 years after their index event.6,7

Blood pressure guidelines are being rewritten to 
highlight the risk of overtreatment. Unfortunately, we 
have lived through a period where going as low as 
possible became the norm and systolic BP above 130 
was even regarded as “prehypertension.” We already 
know that low BPs (below 110 mmHg) are danger-
ous in the elderly. The mean age in this study was 
66.1 years and we see that systolic BPs below 120 
increase the risk of recurrent stroke. The fact that the 
130-139 range was even safer than the 120-129 range 
should give us pause and alert us that getting below 
140 mmHg is the proper treatment goal in treating BP, 
at least in patients with a previous ischemic stroke, 
the outcome most associated with high BP.  n
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Lyme Meningitis in Children 
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Synopsis: t he prevalence of Lyme meningitis among 
children with nonspecific aseptic meningitis occurring 
from April through December in the years 2006 through 
2009 in an endemic area for Lyme disease was 13.3% 
(95% confidence interval [c I], 6.3%-25.1%).

Source: Garro Ac , et al. Prevalence of Lyme meningitis 
in children with aseptic meningitis in a Lyme disease-
endemic region. Pediatr Infect Dis J 2011;30:990-991.

A descriptive study enrolled children 2-18 years of age 
presenting to a pediatric emergency department 

in Rhode Island during the months of April through 
December of 2006-2009. Children were enrolled who 
had pleocytosis, defined as white blood cell count of > 
8/mm3 in the cerebrospinal fluid (CSF), in the absence 
erythema migrans rash, cranial neuropathy, papill-
edema, a positive Gram stain, antibiotic use within 2 
weeks, chronic neurologic disease, or an indwelling 
ventricular shunt. Serum Borrellia burgdorferi studies 
were recorded if ordered by the referring physician, 
though this testing is not standard of care and was not 
required for study participation. CSF B. burgdorferi 
ELISA studies were performed if there was sufficient 
CSF.

Confirmed Lyme meningitis was defined by posi-

tive 2-tier B. burgdorferi serologic studies using the 
Centers for Disease Control and Prevention (CDC) 
criteria (ELISA followed by Western blot of posi-
tive or equivocal samples, with Western blot IgM 
positive for at least 2 of 3 proteins at 23, 39, and 
41 kD; and IgG positive for at least 5 of 10 proteins 
at 23, 28, 30, 39, 41, 45, 58, 66, and 93 kD). Prob-
able Lyme meningitis was defined by positive CSF 
B. burgdorferi ELISA, which is not diagnostic for 
Lyme meningitis but suggestive in the presence of 
pleocytosis.

Of the 104 children who were screened, a total of 
60 children were enrolled. Among the excluded cases 
were 10 children with erythema migrans, which is di-
agnostic of Lyme disease, and 9 children with cranial 
neuropathy without erythema migrans, which in the 
presence of pleocytosis indicates a high probability 
of Lyme meningitis. The median age was 10 years 
(range, 2.8-18.0 years), 57% were male, 56% were 
non-Latino white, 26% were Latino, 10% were black, 
and 8% were other ethnicity.

Among the 60 children there were 30 children 
with tier-2 B. burgdorferi serologies available, which 
showed 8 confirmed cases (8/60) for a minimum 
prevalence of Lyme meningitis of 13.3% (95% CI, 
6.3%-25.1%). Of these 8 cases, 7 had sufficient CSF 
for ELISA and 6 were positive. CSF ELISA of the 
remaining 30 children identified 1 case of probable 
Lyme meningitis. The minimum prevalence of con-
firmed or probable cases (9/60) was 15.0% (95% CI, 
7.5%-27.1%). None of the 9 children had a history of 
Lyme disease.

n Co mme n t a r y
This interesting report probably underestimates the 

prevalence of Lyme meningitis in children because 
serum B. burgdorferi studies are not standard of care 
and in this study were obtained in only half of the 
cases. CSF B. burgdorferi ELISA may be performed 
but may be negative, as occurred in 1 case in this se-
ries, because the intrathecal antibody response is usu-
ally detectable after at least 2 weeks of neurologic 
symptoms.

The results indicate that clinicians should perform se-
rum B. burgdorferi studies for children presenting with 
undifferentiated aseptic meningitis in Lyme disease- 
endemic regions during appropriate seasons. Lyme 
meningitis is very amenable to treatment and failure 
to diagnose may permit progression and delay resolu-
tion of symptoms.  n
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CME/Objectives
Upon completion of this educational activity, partici-
pants should be able to:
• discuss pertinent safety, infection control and 

quality improvement practices;
• explain diagnosis and treatment of acute illness 

in the hospital setting; and
• discuss current data on diagnostic and therapeu-

tic modalities for common inpatient problems.  n 

CME Questions

1. In the study by Siikamkai and colleagues, what was 
the most common specific diagnosis in febrile returned 
travelers?

a. Malaria

b. Non-infectious fever

c. Influenza

d. Campylobacter

2. According to the study conducted by Ovbiagele et al., 
what was the range for systolic blood pressure that led 
to the lowest risk for recurrent stroke in patients with 
an ischemic stroke?

a. Less than 120 mm Hg.

b. 120 – 129 mm Hg.

c. 130 – 139 mm Hg.

d. 140 – 149 mm Hg

e. Greater than 150 mm Hg

3. Based on the study by Lyon et al., compared to ICU 
patients with private insurance, uninsured patients who 
are hospitalized in the ICU have which of the following 
outcomes?

a. Higher mortality

b. Lower rate of central venous catheterization

c. Lower rate of acute hemodialysis

d. Lower rate of tracheostomy

e. All of the above.

CME Instructions
1. Read and study the activity, using the provided 

references for further research.
2. Log on to www.cmecity.com to take a post-test; 

tests can be taken after each issue or collectively at 
the end of the semester. First-time users will have 
to register on the site using the 8-digit subscriber 
number printed on their mailing label, invoice, or 
renewal notice. 

3. Pass the online tests with a score of 100%; you 
will be allowed to answer the questions as many 
times as needed to achieve a score of 100%. 

4. After successfully completing the last test of 
the semester, your browser will be automatically di-
rected to the activity evaluation form, which you will 
submit online. 

5. Once the evaluation is received, a credit letter 
will be sent to you.  n


