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In assessment of acute chest pain in the emergency room, a new or 
“presumably new” left bundle branch block (LBBB) is considered 

as an electrocardiographic (ECG) equivalent to ST elevation. In clin-
ical practice, it appears that many patients are taken to the cardiac 
catheterization lab urgently for presumed acute myocardial infarc-
tion (MI) because of their LBBB but do not have an occluded coro-
nary artery. Jain and colleagues examined the Mayo clinic database 
to determine whether the use of new, or presumably new, LBBB as a 
diagnostic criterion for MI results in overdiagnosis.

Between 2004 and 2009, 892 patients were admitted with ST el-
evation MI (STEMI) — for whom their institution’s STEMI pathway 
was activated. Four percent (n = 36) of these were STEMI equivalents 
with LBBB. Baseline demographics differed between those present-
ing with ST elevation and those presenting with LBBB. Patients with 
LBBB were older (73 ± 14 years vs 65 ± 15 years, P < 0.001), less 
likely to be male (50% vs 70%, P < 0.01), had higher thromboly-
sis in myocardial infarction (TIMI) risk scores (31 vs 23, P < 0.01), 
and were more likely to have heart failure (P < 0.001). Patients with 
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LBBB were less likely to receive primary percutaneous coro-
nary intervention (22% vs 86%, P < 0.001) and their door-
to-balloon times were longer (232 vs 67 minutes, P < 0.001). 
The 3-month mortality of patients presenting with LBBB was 
almost double that of those presenting with ST elevation, but 
this did not reach statistical significance.

Of the patients with LBBB, 14 (39%) had a final diagno-
sis of acute coronary syndromes (ACS; 12 with MI, 2 with 
unstable angina); 13 (36%) had cardiac diagnoses other than 
ACS (8 acute heart failure, 2 complete heart block, 1 atrial 
fibrillation, 1 severe aortic stenosis, and 1 hypertensive emer-
gency); and 9 (25%) were diagnosed with non-cardiac chest 
pain. In the ACS group, only five patients (36%) had occluded 
culprit coronary arteries, of which two involved the LAD. For 
outcome analysis, they separated the cohort into these three 
groups based on their final diagnosis: ACS, non-ACS cardi-
ac, and non-cardiac. In-hospital mortality occurred in three 
(21%) of the ACS group, two (15%) of the non-ACS cardiac 
group, and none of the non-cardiac group. At 3 months, the 
mortality rate was 21% in the ACS group, 23% in the non-
ACS cardiac group, and 0% in the non-cardiac group.

The authors then examined the utility of three Sgarbossa 
criteria in the patients with LBBB: (1) ST elevation > 1 mm 
concordant with QRS; (2) ST depression > 1 mm in lead V1, 
V2, or V3; and (3) ST elevation > 5 mm discordant with QRS. 
Only 2 patients in the ACS group met any Sgarbossa criteria 
(they both had occluded left anterior descending coronary ar-
teries); the other 12 did not. In the non-ACS cardiac group, 3 
patients met any Sgarbossa criteria; the other 10 did not. No 
patients in the noncardiac group met any criteria. The authors 

conclude that new or presumably new LBBB in patients sus-
pected of having acute MI identifies a high-risk subgroup, 
but only a small number have MI, with two-thirds of patients 
having an alternative discharge diagnosis. The Sgarbossa cri-
teria have limited utility because of their low sensitivity. 

■	
��������
The presence of LBBB on ECG in patients suspected of 

having MI can present a real diagnostic challenge. In the 
current era, most patients with LBBB are referred urgently 
to the cardiac catheterization laboratory based on STEMI 
treatment algorithms. Thus, we have a definitive diagnosis 
on most patients in this study. Jain and colleagues show us 
that the majority of these are not likely to have ACS. Fur-
thermore, even fewer of those who do have ACS are likely to 
have occluded coronary arteries; only 5 of 36 patients (14%) 
presenting with LBBB had coronary arteries that were oc-
cluded. These are the patients we are trying to identify, as 
these patients have the most clinical benefit from rapid re-
perfusion. Thus, the presence of a LBBB has a very poor 
specificity for occluded coronary arteries. The Sgarbossa 
criteria were developed to identify those with LBBB who 
were more likely to have occluded coronary arteries. Based 
on this paper, it appears that this approach has very poor 
sensitivity. However, caution should be used in interpreting 
studies with such small numbers of patients. 

Despite the diagnostic difficulties associated with de-
termining the cause of a LBBB, the presence of a LBBB 
remains a predictor of adverse outcomes. Importantly, the 
LBBB patients with ACS or non-ACS cardiac diagnoses had 
equally poor prognosis. Interestingly, the authors were able 
to avoid urgent cardiac catheterization in several LBBB pa-
tients with low clinical suspicion for ACS by using bedside 
echocardiography. In order to avoid unnecessary cardiac 
catheterization, future research is needed to determine the 
most appropriate way to approach the patient with LBBB; 
perhaps bedside echocardiography will become a useful 
clinical adjunct. Until then, LBBB in patients with suspected 
MI should continue to be considered a STEMI equivalent.  ■
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Current guidelines recommend hypothermia for coma-
tose survivors of out-of-hospital cardiac arrest in whom 

return of circulation has been achieved. This observational 
study from Paris, France, evaluates the outcomes of hypo-
thermia in such patients comparing those whose present-
ing rhythm was ventricular tachycardia (VT) or fibrillation 
(VF) to those with pulseless electrical activity (PEA) or 
asystole. Hypothermia to a body temperature between 32° 
and 34° degrees Celsius was done for 24 hours, then passive 
re-warming was allowed. Over 9 years, 1145 non-traumatic 
out-of-hospital cardiac arrest patients were successfully re-
suscitated in the field and admitted to their ICU. VT/VF was 
the initial rhythm in 708 (62%) and PEA/asystole in 437 
(38%). About two-thirds of each group were treated with hy-
pothermia. A good neurological outcome was more common 
in those with VT/VF who were cooled (44%) compared to 
those not cooled (29%) and those with PEA/asystole (15% 
cooled, 17% not). The odds ratio for a good outcome with 
cooling in VT/VF patients was 1.9 (95% confidence interval 
[CI], 1.18 to 3.06) whereas in PEA/asystole patients it was 
0.71 (95% CI, 0.37 to 1.36). The authors concluded that in a 
large group of successfully resuscitated but comatose out of 
hospital cardiac arrest cases, hypothermia is associated with 
better neurological outcomes in patients presenting with VT/
VF as compared to PEA/asystole.

■ COMMENTARY
This observational study provides insight into the expect-

ed results of hypothermia treatment for comatose survivors 
of out of hospital cardiac arrest. The main conclusion is that 
patients whose initial rhythm was VT/VF vs PEA/asystole 
have better outcomes with hypothermia. What is not clear is 
why. The authors point out that patients with PEA/asystole 
should not be denied hypothermia based upon their study, 
since it was not a randomized trial. Also, the hypothermia 
protocol may need to be different for these patients. In ad-
dition, the fact that in the VT/VF group hypothermia pa-
tients had better outcomes than those not given hypothermia 
should not be a blanket prescription for hypothermia in all 
such patients. There were undoubtedly selection biases be-
tween who did and did not get hypothermia in this group. 
Current guidelines for initiating hypothermia should be fol-
lowed for all cardiac arrest patients. 

The main strengths of this study were the large number of 
patients and the outstanding urban emergency medical sys-
tem in Paris. The authors point out that over the 9 years of 

the study, the use of hypothermia increased. It would have 
been informative to know more about the decision-making 
criteria for using hypothermia in these patients. Since the 
proportion of patients with VT/VF and PEA/asystole who 
got cooling was about the same, there is probably little bias 
in the main conclusion of this study.  ■
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Although previous studies have suggested that hypocalce-
mia, a common problem in critical illness, is associated 

with increased mortality in ICU patients, and correction of 
hypocalcemia has been advocated to prevent neurologic and 
cardiovascular complications, the literature is still unclear as 
to the precise relationship between abnormal calcium levels 
— both hypo- and hypercalcemia — and ICU outcomes.

Egi and colleagues addressed this question using a ret-
rospective study of a large number of patients in multiple 
medical/surgical ICUs. They gathered data from 7024 pa-
tients who were part of an established quality-assurance 
project across four hospitals in Australia, 43% of whom 
were surgical patients. They included all patients admitted 
over a 4-year period, excluding those who required renal re-
placement therapy using citrate-based anticoagulation and 
those for whom arterial blood gas data were not available. 
All ionized calcium (iCa) concentrations were measured by 
a blood gas analyzer at 37°C and were corrected for a pH of 
7.40. The highest and lowest concentrations were obtained 
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for each patient during their ICU stay. Mild, moderate, and 
severe hypocalcemia were defined as iCa values < 1.15, < 
0.9, and < 0.8 mmol/L, respectively, while the correspond-
ing values for hypercalcemia were > 1.25, > 1.35, and > 1.45 
mmol/L, respectively.

A total of 177,578 iCa measurements were made in the 
study population, corresponding to one measurement every 
4.5 hours on average. The incidence of at least one episode of 
mild, moderate, and severe hypocalcemia was 88%, 10.8%, 
and 3.3%, respectively. The corresponding values for mild, 
moderate, and severe hypercalcemia were 22.7%, 6.7%, and 
2.0%, respectively. ICU mortality was 12.1%, while hospital 
mortality was 21.6%. The lowest and highest iCa concentra-
tions were significantly different between survivors and non-
survivors, while the incidence of hypo- and hypercalcemia 
was also significantly higher in the non-survivors compared 
to the survivors. The probability of mortality was increased 
with at least one episode of hypocalcemia during the ICU 
stay, with the odds ratio (OR) increasing as one moved from 
the mild (OR, 1.46) to the severe category (OR, 2.50). A 
similar pattern was seen with regard to the effect of hyper-
calcemia on ICU mortality, with ORs of 2.00, 2.62, and 2.90 
for mild, moderate, and severe hypercalcemia, respectively. 
Similar results were seen regarding the effects of both hypo-
and hypercalcemia on hospital mortality.

In multivariate analysis, the authors detected a significant 
relationship between the minimum and maximum iCa mea-
surements and ICU and hospital mortality, with the results 
in both cases being driven by those patients with the most 
severely abnormal values.

■ COMMENTARY
One of the staggering results in this study was the excep-

tionally large number of calcium measurements conducted 
in patients during the study period — more than 177,000 
total measurements — and an average of one measurement 
every 4.5 hours! What is not included in the study results, 
unfortunately, are the costs associated with all of these mea-
surements as well as the costs associated with repletion of 
low calcium levels that would inevitably follow reporting of 
low values in many centers. I suspect that both types of costs 
would be exceptionally high.

What might justify these interventions and the ensuing 
expenses and risks (e.g., skin necrosis, cardiac arrhythmia, 
enthesopathy) would be some sense that rectifying the low 
calcium levels is associated with some demonstrable change 
in important ICU outcomes such as mortality, length of stay, 
or time off mechanical ventilation. At first glance, this study 
would appear to provide a rationale for aggressive repletion 
of low iCa levels and management of severely elevated levels 
as mortality was significantly increased in patients with se-
vere derangements in either range. It is important to remem-
ber, however, that this study was retrospective and, more im-

portantly, did not examine whether aggressive correction of 
mild-severe derangements does, in fact, improve outcomes. 
Specifically, no randomized studies have demonstrated a 
benefit in this regard, and the severity of the derangements 
might simply reflect the severity of the underlying illness 
rather than being a casual factor in the observed outcomes.

These issues could be better clarified with a prospective, 
randomized, multicenter trial looking at the benefits of inter-
vening to correct hypo- and hypercalcemia. For a variety of 
reasons, however, such as the relatively low cost of calcium 
gluconate or calcium chloride compared to other possible 
ICU interventions and the subsequent lack of appeal to phar-
maceutical companies, and the difficulties of controlling 
practice across multiple centers and diverse patient popula-
tions in order to isolate the effect of calcium supplementa-
tion on patient outcomes, the likelihood of such a trial is low 
and the clinician is left trying to decide how aggressive to be 
about correcting derangements in calcium levels.

Given the U-shaped nature of the relationship between 
calcium derangements and morality observed in this study 
and the fact that the results were driven largely by abnor-
malities that fall within the severe range (iCa < 0.8 or > 
1.45), we should probably be reserving our interventions 
for those patients with abnormalities that fall near or within 
this severe range and hold off on intervening for more mild 
abnormalities. Efforts should also be made to decrease the 
frequency of iCa measurements, particularly when initial 
measurements repeatedly fall in the normal-mildly abnormal 
range. Fewer results reported by the laboratory means fewer 
abnormal results to react to in an unnecessary manner.  ■
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Cardoso and colleagues at University Hospital in Lon-
drina, Brazil, prospectively studied all patients who 

were admitted to their 17-bed, closed, general adult ICU 
during a 12-month period. In addition to demographic and 
diagnostic information and severity of illness as assessed 
by APACHE II and SOFA scores, the authors classified the 
patients according to whether they could be moved imme-
diately to the unit once the decision to do so had been made 
(no transfer delay), or had to wait in a short-stay unit of 
the emergency department or on the general hospital ward 
for an ICU bed to become available (transfer delay). In the 
latter group, they quantified the duration of the delay prior 
to physical transfer to the ICU and assessed illness severity 
both at the time of the initial ICU admission decision and 
at the time of actual admission to the unit. Board-certified 
intensivists made the decision to admit to the ICU and par-
ticipated as consultants in the care of all patients until an 
ICU bed became available; during this time the patients 
were cared for by the regular ward staff. Patients were fol-
lowed until hospital discharge and both therapeutic inter-
ventions and outcomes were recorded.

During the 1-year study period, there were 401 ini-
tial admissions of adult patients to the ICU (58 patients/
month) whose transfer to the unit occurred within 72 hours 
and who remained for at least 24 hours in the ICU. Mean 
ICU occupancy during this period was 97.3%. Of the 401 
study patients, 125 (31%) were moved into the ICU im-
mediately and 276 (69%) experienced a delay before a bed 
became available. The duration of the delay ranged from 
2.3 to 67.2 hours, with median delay 17.8 hours (inter-
quartile range, 7.6-31.2 hours). Sixty-two percent of the 
patients received mechanical ventilation, and 55% had in-
fusions of vasoactive drugs, with no differences between 
the two groups.

Patients with ICU admission delay had more comorbidi-
ties and were more likely to have sepsis as the admission 
diagnosis; otherwise they were similar in all aspects exam-
ined, including severity of illness at the time of the ICU ad-
mission decision. Both the APACHE II and SOFA scores of 
the patients with ICU transfer delay increased significantly 
between the time of ICU admission and actual transfer. 
ICU mortality rates were significantly higher in patients 
with transfer delay (P = 0.002), and increased progressive-
ly with the duration of the delay — from 38% in patients 
with immediate ICU transfer to 57% in those whose trans-
fer was delayed more than 24 hours. Each hour of waiting 
was independently associated with a 1.5% increased risk 
of ICU death (hazard ratio, 1.015; 95% CI, 1.006-1.023; P 
= 0.001). The authors calculated the fraction of mortality 
risk attributable to ICU delay to be 30% (95% CI, 11.2% 
– 44.8%).

■ COMMENTARY
This study adds to a number of previous investigations 

showing that outcomes are better when patients who have 
been identified as critically ill can be moved immediately 
into an ICU for their care. For example, Chaflin and col-
leagues showed that a delay of more than 6 hours in transfer-
ring patients from the emergency department to the ICU was 
associated with increased ICU and hospital mortality as well 
as with increased lengths of stay.1 For patients who became 
critically ill on the general wards, warranting transfer to the 
ICU, Young et al found a 3.5-fold higher unadjusted mortal-
ity rate in those whose transfer was delayed for more than 4 
hours.2 One strength of the current investigation is that all 
ICU admissions were studied in a unit in which the majority 
of patients experienced a delay prior to arrival, resulting in 
a large number of delayed transfers and permitting the in-
vestigators to determine the sequential effects of increasing 
delays on mortality.

When the ICU is full, newly arriving critically ill patients 
typically have to wait elsewhere in the hospital — in the 
emergency department, in some holding area, or on the gen-
eral ward — until a bed becomes available. The incidence of 
this problem varies widely but it has been reported to occur 
in all areas of the world. According to Cardoso et al, delays 
because of ICU bed unavailability are particularly problem-
atic in Latin America and its occurrence in more than two-
thirds of the patients admitted to their ICU during the course 
of one year does seem to be a lot. Still, the lesson of this 
study is important wherever ICU practice takes place. Well 
more than half of their patients received mechanical venti-
lation and/or intravenous pressors — on the ward in many 
cases — with ward staff delivering and monitoring them. 
Maintenance of state-of-the-art care is a challenge under 
such circumstances, and the fact that the patients actually 
became more severely ill while awaiting an ICU bed — as 
indicated by APACHE II and SOFA scores — should come 
as no surprise.

If you build it, they will come. This has certainly been the 
experience at my institution, a regional trauma center where 
over the last 20 years the number of ICU beds has gradually 
increased from 37 to more than 90, without a notable change 
in either patient acuity or the perennially high occupancy 
rate of our ICUs. Like many if not most hospitals, we still 
experience delays in the admission or transfer of critically 
ill patients to the units because of bed unavailability. Hos-
pitals in the United States generally have more ICU beds 
as a proportion of total acute inpatient beds than is the case 
elsewhere in the world. Nonetheless, much of the data sup-
porting the concept that delayed ICU admission worsens pa-
tient outcomes come from this country. Clearly, one of the 
central dilemmas in the economic and political aspects of 
health care is the fact that ICU care — which accounts for 
a very large proportion of total health care expenditures — 
improves survival once patients are identified as being criti-
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cally ill. The current study cannot help but add fuel to the fire 
of this dilemma.  ■
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Communicating with family members in a manner that 
ensures satisfaction with the information received, as-

sists in reducing distress, and supports decision making is 
challenging. This study was conducted to determine if in-
corporating family input into daily rounds would enhance 
communication and facilitate end-of-life decision making, 
when appropriate. Subjects were family members of 227 
patients admitted to a medical ICU in an academic medi-
cal center. Family rounds were added to daily rounds using 
two additional steps. After the usual format, which incor-
porated updates from nurses, the intern, residents, fellows, 

and teaching, the attending physician provided a progress 
summary for family members in lay language and the op-
portunity to ask questions. Up to two family members were 
included. If questions were extensive, members were in-
vited to meet with the team after rounds. Family members 
were surveyed by telephone 1 month after discharge (survi-
vors), or 3-5 months after discharge (if the patient was de-
ceased) using a validated questionnaire. Family members 
of patients admitted before the implementation of family 
rounds served as the comparison group.

For survivors, participation in family rounds increased 
satisfaction regarding frequency of communication with 
physicians (P = 0.004) and support during decision mak-
ing (P = 0.005). However, there was no improvement in 
overall satisfaction scores. For families of non-survivors, 
there was no improvement in overall satisfaction ratings or 
any item.

■ COMMENTARY
There is broad consensus that state-of-the-art care in the 

ICU includes support for family members as they attempt to 
cope with stress inherent in the ICU experience. The chal-
lenge is finding a means to provide comprehensive, timely, 
ongoing support that is sufficient to meet family needs. The 
investigators conceived the approach tested in this study 
— incorporating family input into daily interdisciplinary 
rounds — as a means to ensure that families would receive 
a daily update, have the opportunity to ask questions, and 
receive this information in a consistent manner from one in-
dividual — the attending physician. The intervention also 
included the opportunity for more extended discussions at 
another time if all questions could not be answered during 
rounds. The process was viewed as an efficient means of in-
suring that updates were provided on a daily basis and goals 
were shared when multiple members of the management 
team were together.

As with many interventions designed to improve family 
satisfaction, this approach met with uneven success. There 
was no change in ratings of satisfaction for families of pa-
tients who died during the ICU admission. For survivors, 
some areas improved, such as frequency of communication 
with physicians, and support for decision making. How-
ever, neither group rated “overall satisfaction” higher as a 
result of the intervention. Searching for explanations, the 
investigators cited several reasons: high initial satisfaction 
ratings (leaving limited room for improvement), few items 
targeted at issues likely to be affected by family rounds, 
and work/life challenges that prevented many family mem-
bers from participating. While study findings did not prove 
the intervention to be a resounding success, the process 
tested does provide an efficient means to ensure daily fam-
ily updates and should, therefore, be considered as a means 
to support families during this experience.  ■
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Leptospirosis is a zoonosis caused by multiple serovars of 
bacteria in the genus Leptospira that are widely distrib-

uted in the tropics, as well as some subtropical and temperate 
areas. Although most commonly a self-limited febrile illness, 
a minority of patients develops severe leptospirosis (Weil’s 
disease), which can result in jaundice, renal failure, or hemor-
rhagic manifestations.1 Many non-human mammals serve as 
the reservoir for this spirochete, which is excreted in the urine 
of such animals. As a result, infection is acquired predominant-
ly in association with water and moist areas. Recently, infec-
tion has been increasingly associated with adventure travel and 
sporting activities, such as rafting, triathlons, and adventure 
races; outbreaks may be precipitated by flooding and heavy 
rainfall and can occur in areas not known to be endemic.2-4

In 2005, an adventure race with 200 participants took 
place near Tampa, FL. The race involved paddling, cycling, 
trekking, and orienteering, and took place in a swamp; the 
race occurred 2 weeks after a hurricane passed over the area. 
Seventeen days after the race, the index case was admitted 
to a hospital in New York with fever, headache, and myal-
gias; subsequently, several other racers developed similar ill-
nesses, including a California racer who was diagnosed with 

leptospirosis based on a positive serologic test. An outbreak 
investigation conducted by the Centers for Disease Control 
and Prevention (CDC) and state/local health departments 
followed. For the investigation, a suspected case of lepto-
spirosis was defined as a race participant who subsequently 
developed fever plus at least two classic symptoms or signs 
of leptospirosis (headache, myalgias, eye pain, conjunctival 
suffusion, jaundice, dark urine, or unusual bleeding). A sus-
pected case was reclassified as laboratory confirmed if 1 of 
3 tests was positive (leptospire culture, Dip-S-Tick [DST] 
test, or a serum microscopic agglutination test [MAT] result 
of > 400 in a single specimen, or a 4-fold increase in titers 
between 2 specimens).

Forty-four (23%) of the 192 interviewed racers met the 
definition for suspected leptospirosis, with a mean incuba-
tion period of about 13 days; 3 were hospitalized and none 
died. Cultures were attempted on the blood and urine of 4 
patients, 1 of whom was positive for a novel serovar of Lep-
tospira noguchii. Fourteen (45%) of the 31 suspected cases 
who submitted serum samples were confirmed by laboratory 
testing. The most common signs and symptoms were fever 
(100%), headache (91%), chills (69%), sweats (68%), mus-
cle/joint pain (68%), and eye pain or photophobia (39%). 
Factors significantly associated with leptospirosis included 
swallowing river or swamp water, eating wet food, and sub-
mersion in water. Severe cuts on the legs and wearing shorts 
were not statistically associated with infection.

■ COMMENTARY
Transmission of leptospirosis is perpetuated by environ-

ments that bring humans and animals into contact, especially 
those that are moist or contain bodies of freshwater. Although 
most common in the tropics, transmission does occur in tem-
perate areas; in the United States, transmission is most com-
mon in Hawaii, and is also seen in the Pacific and southern 
states.1 Outbreaks of leptospirosis have been increasingly 
recognized, including during triathlons in the U.S. Midwest 
and during an eco-challenge race in Malaysian Borneo.2-4 
The outbreak of leptospirosis in Florida was similar in many 
ways to past outbreaks, with patients demonstrating classic 
signs and symptoms, a relatively high attack rate, and an in-
cubation period of about 2 weeks. Not surprisingly, the risk 
factors associated with infection included ingesting or being 
submerged in water. Although leptospirosis can be transmit-
ted by many routes (including through mucous membranes, 
broken skin, and possibly aerosols), infection seems to be 
associated most strongly with ingestion of water, perhaps re-
flecting the large inoculum that results from this exposure.1

Climate change can affect the epidemiological environ-
ment in many ways, and areas that receive increased rain-
fall as a result of climate change can become better suited to 
transmission of infectious diseases such as leptospirosis.5,6 
The passage of Hurricane Wilma over the race area 2 weeks 
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Upon completion of this educational activity, partici-
pants should be able to:
• discuss pertinent safety, infection control and qual-

ity improvement practices;
• explain diagnosis and treatment of acute illness in 

the hospital setting; and
• discuss current data on diagnostic and therapeutic 

modalities for common inpatient problems.  ■ 
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1. In the observational study by Cardosa, et al, once pa-
tients were identified as being critically ill in either the 
ED or on the wards, a delay in transferring those patients 
to the ICU was associated with which outcome? 

a. Decreased mortality compared to the group without transfer 
delay.

b. Increased mortality compared to the group without transfer 
delay.

c. Increased risk of a nosocomial infection.

d. Decreased risk of requiring vasopressors during the ICU stay.

2. According to the retrospective study of over 7,000 criti-
cally ill patients from combined medical-surgical ICUs 
with over 177,000 measurements of ionized serum cal-
cium, which of the following observations were made? 

a. The incidence of at least one measurement of mild hypocal-
cemia was > 80%. 

b. There was little effect of abnormal ionized calcium levels on 
mortality across the mid-range of values.

c. Significantly greater mortality was observed in patients at the 
extremes with severe hypo- and hypercalcemia.

d. All of the above

3. Based on the study of comatose survivors of out of hospi-
tal cardiac arrest by Dumas, et al, hypothermia is most 
effective in increasing the odds of a good neurological 
outcome in those patients who had been resuscitated from 
which cardiac dysrhythmia(s):

a. Ventricular fibrillation/ventricular tachycardia  (VT/VF)

b. Pulseless electrical activity (PEA)

c. Asystole

d. All of the above

�!�����	�������
1. Read and study the activity, using the provided refer-

ences 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 se-
mester, your browser will be automatically directed to the 
activity evaluation form, which you will submit online. 

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

before the event resulted in heavy rainfall and flooding, and 
likely contributed to the outbreak. The observed high attack 
rate was likely in part because of this environmental occur-
rence, as well as due to the race’s location in a swamp. Many 
outbreaks have heralded the discovery of new endemic areas 
for infectious diseases and, in this case, the discovery of new 
infectious agents themselves. With leptospirosis outbreaks be-
coming more common, chemoprophylaxis should be consid-
ered for high-risk events. Doxycycline has been shown to be 
effective both for pre-exposure and post-exposure prophylaxis 
for leptospirosis, and should be a consideration for events that 
place participants at high risk of this infection.1,7,8  ■

����������
(�� :�2����?�����������������	��$1����$�A��������	����B��6�+�

 	����������� 	����������������������������*�"�����
?"������1"����?�+��"!��"����:�2���$����)�&'('��

&�� �����������������
!� ���#������1��$1���$�$��%���������"����
1������1���$�������%%!�������$�����$�����1����C�����6�,
�����$��(885����������������&''&)49+(<84,(<88��

4�� ������$�����.�$��$��������������?��2��������
!� ���#����
��1��$1���$�$��%����@"���,@�����������$�D���$���������
(88-��!!.0!�	-!�	���.2��0���(88*)9-+<**,<*8��

9�� ��E2�������������:�1��$1���$�$����F���,�"�������G���"����$��
�����$������������&'''���
�	#����������&''4)8+*'&,*'*��

<�� H���2������������"���"��������1���%������������1��$1���$�$�
���6$�������
�	#����������&''()*+88',88&��

-�� �"������������������"��������1���%����������"!%�����1,
��$1���$�$�����@�I�������������
����������&''&)(&5+&8,
4-��

*�� ��#��!E������������������C����������������J����������"�,
%�1��1"���J�$������$����1��$1���$�$��8��#�4!���
(859)4('+98*,<''��

5�� ��"��������������������%�7�������������������������J���,
������1��1"���J�$������$����1��$1���$�$�����������%���������
���4����
��	�-�#�����&''')(4+&98,&<<��


