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Can Procalcitonin Distinguish
Sepsis from other Causes of SIRS?

A B S T R A C T  &  C O M M E N T A R Y

By Andrew M. Luks, MD
Pulmonary and Critical Care Medicine, University of Washington, Seattle

Dr. Luks reports no financial relationship to this field of study.

This article originally appeared in the June 2007 issue of Critical Care Alert. It was edited by

David J. Pierson, MD, and peer reviewed by William Thompson, MD. Dr. Pierson is Professor,

Pulmonary and Critical Care Medicine, Harborview Medical Center, University of Washington,

and Dr. Thompson is Staff Pulmonologist, VA Medical Center; Associate Professor of Medicine,

University of Washington. Drs. Pierson and Thompson both report no financial relationships

relevant to this field of study.

Synopsis: A meta-analysis of 18 studies that have examined the
usefulness of procalcitonin measurement in the diagnosis of sepsis
finds that the diagnostic performance of this measurement is low

and that the test cannot reliably distinguish sepsis from other
causes of the systemic inflammatory response syndrome.

Source: Tang BMP, et al. Accuracy of procalcitonin for sepsis diagnosis
in critically ill patients: Systemic review and meta-analysis. 

Lancet Infect Dis. 2007;7(3):210-217.

Several studies have suggested that procalcitonin
may be a useful biochemical marker to differentiate sepsis

from other non-infectious causes of the systemic inflammato-
ry response syndrome (SIRS), such as pancreatitis. Tang and
colleagues conducted a meta-analysis of these studies in
order to evaluate the diagnostic accuracy of procalcitonin in
the diagnosis of sepsis, as well as to determine whether the
increasing reliance on the test in clinical practice is, in fact,
justified.

Out of a total of 39 candidate studies, 18 investigations
encompassing 2097 patients were included in the final meta-
analysis. Studies were excluded if they lacked a well-defined
gold standard for the diagnosis of sepsis, provided insufficient
information to create 2 x 2 contingency tables, and examined
patients without SIRS or critical illness, or examined too nar-
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row a spectrum of critically ill patients. The 18 stud-
ies were divided into 2 groups: Phase II studies,
which examined how the test discriminates between
patients with and without sepsis, and Phase III stud-
ies, which evaluate the test’s performance in patients
suspected to have the disorder. Performance charac-
teristics, including sensitivity and specificity, posi-
tive and negative likelihood ratios, diagnostic odds
ratio (the ratio of the odds of a positive test in a
patient with sepsis compared with the odds of a pos-
itive test in a patient without sepsis), and summary
receiver operator characteristic (SROC) curves were
determined for these separate groups and then for all
18 studies combined.

In the 14 Phase II studies, procalcitonin had a
positive likelihood ratio of 3.03, a negative likeli-
hood ratio of 0.43, a diagnostic odds ratio of 7.79
(values greater than 100 indicate high accuracy
while values less than 25 point to a lack of utility
for the test), and an area under the curve of 0.79.
Statistical analysis could not be performed on the 4
Phase III studies due to a high level of statistical
heterogeneity resulting from variations in sample
sizes; the larger studies in this group did trend
toward a lack of diagnostic accuracy. When statisti-
cal analysis was performed on all 18 studies com-
bined, test performance remained low; the mean
values for sensitivity and specificity were 71%
(95% confidence interval 67 to 76%), and the area
under the SROC curve was only 0.78.

■■ COMMENTARY
The study by Tang et al should give pause to cli-

nicians who are considering adding procalcitonin
measurements to their diagnostic protocols in the
ICU. In a meta-analysis that appears methodologi-
cally sound, they demonstrate that the test character-
istics for procalcitonin are not of sufficient quality to
warrant reliance on this test in critically ill patients.
In addition to the low mean sensitivity and specifici-
ty and somewhat low area under the ROC curve
across the 18 studies included in the meta-analysis,
the low positive and negative likelihood ratios are a
concern. 

The clinician standing at the bedside will not be
looking for help from a diagnostic standpoint when
his or her pre-test probability of the patient having
sepsis is on the very low or very high side. Instead,
such a clinician needs assistance when the pre-test
probability is in the intermediate range. However,
with a positive likelihood of 3 and a negative likeli-
hood ratio of 0.43, the procalcitonin measurement is
unlikely to change the pre-test probability enough to
alter one’s decisions as to whether or not to start
antibiotics.

Another question to consider in deciding whether
to incorporate this test into diagnostic protocols is
how well the test performs relative to our current
strategies. Among the studies in this meta-analysis,
very few of them actually examined how the procal-
citonin test performed when compared to a clini-
cian’s bedside assessment. Even if the test has a
good sensitivity, specificity, and other test character-
istics, it is not clear that we need to use it if it does
not perform any better than clinicians already per-
form in its absence. For example, it might be worth-
while to know whether procalcitonin-based decision
strategies decrease the inappropriate use of antibi-
otics, much the same way that bronchoalveolar
lavage in the diagnosis of ventilator-associated
pneumonia was shown to lead to more rational
antibiotic use. 

Until such data becomes available, or consistent
data emerges from large studies on broad ranges of
critically ill patients with better test characteristics
than those found by Tang et al, clinicians should avoid
using procalcitonin in the diagnosis of sepsis.   ■
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New Guidelines for Antibiotic
Prophylaxis of Endocarditis
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Synopsis: The new guidelines recommend antibiot-
ic prophylaxis of infective endocarditis in a much
more restricted group of patients than did previous
guidelines.

Source: Wilson W, et al. Prevention of infective endocardi-
tis. Guidelines from the American Heart Association. A
guideline from the American Heart Association Rheumatic
Fever, Endocarditis, and Kawasaki Disease Committee,
Council on Cardiovascular Disease in the Young, and the
Council on Clinical Cardiology, Council on Cardiovascular
Surgery and Anesthesia, and the Quality of Care and
Outcomes Research Interdisciplinary Working Group.
Circulation. 2007; April 19: [Epub ahead of print].  

The american heart association last published
guidelines on the use of antibiotic prophylaxis for

the prevention of infective endocarditis in 1997.1 Those
guidelines were quite complex, characterizing patients
as having high, moderate, and low risk of infection, and
including recommendations for all but the low-risk
group, undergoing a variety of dental, respiratory, geni-
tourinary, and gastrointestinal procedures. These guide-
lines have remained in place since that time, and are
included in the latest (2007) Sanford guide.2 They cast a
very wide net, leading to very frequent use of antibiotic
prophylaxis in a large number of patients. In addition, it
has been my experience that, in practice, the use of
antibiotic prophylaxis has become the default position,
so that it is administered to many patients despite their
not meeting the broad criteria of the 1997 guidelines.
Despite the guidelines and the even more expansive
practice, skepticism has been expressed regarding the
benefit of antibiotic prophylaxis in many circumstances.
In this regard, included along with the 2007 Sanford

guide recommendations is a caveat that at least one
study “brings into serious question whether dental pro-
cedures predispose to endocarditis and whether antibi-
otic prophylaxis is of any value.”

This skepticism is based on a number of factors,
including the lack of any randomized clinical trial
demonstrating efficacy of prophylaxis of endocardi-
tis — the large number of individuals required for
such a study make it likely that no sufficiently pow-
ered trial to definitively answer the question will
ever be performed. Furthermore, as outlined by
Wilson and colleagues in the 2007 guideline, which
has been endorsed by the Infectious Disease Society
of America, “infectious endocarditis is much more
likely to result from frequent exposure to random
bacteremias associated with daily activities than
from bacteremia caused by a dental, GI tract, or GU
tract procedure.”

For instance, it has been estimated that twice
daily tooth brushing for one year entails a risk of
bacteremia that is 154,000 times greater than the
risk of exposure resulting from a single tooth
extraction.  As a consequence, if antibiotics given in
relation to these procedures are capable of prevent-
ing infective endocarditis, the number of such cases
prevented is likely to be “exceedingly small” and,
taking into account the potential adverse effects of
antibiotic use on the individual and the general bac-
terial ecology, such use should be limited. It is esti-
mated that, while the risk of endocarditis associated
with a dental procedure is, eg, 1.1 per million pro-
cedures in a patient with mitral valve prolapse, the
incidence of fatal anaphylaxis after penicillin
administration is 15-25 per million. Finally, the
effective maintenance of good oral hygiene, by
reducing the frequency and intensity of bacteremia
associated with daily activities, is the most effective
means of endocarditis risk reduction.

Taking these factors into account, the new guide-
lines do not recommend antibiotic prophylaxis for
endocarditis prevention for almost all individuals
undergoing procedures other than certain high-risk
dental procedures. Thus, antibiotic prophylaxis is
recommended for individuals undergoing dental pro-
cedures that involve manipulation of gingival tissue,
or the periapical region of teeth, or perforation of the
oral mucosa, as well as for individuals undergoing
surgical procedures on infected skin, skin structure
or muscle, or incision of respiratory tract mucosa,
and who have one of the following cardiac condi-
tions:

• Presence of a prosthetic cardiac valve;
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• History of previous infective endocarditis;
• Congenital heart disease, with one of the following:

• Cyanotic congenital heart disease that has not 
been repaired (including individuals with 
incomplete repair with palliative shunts and 
conduits);
• Completely repaired congenital heart defect 
with prosthetic material or device within the 
first 6 months after the procedure; or
• Repaired congenital heart disease with residual 
defects at the site or adjacent to a prosthetic patch
or device.

• Cardiac transplant recipients with valvulopathy.
Among the dental procedures for which antibiotic

prophylaxis is not indicated include “routine anes-
thetic injections through noninfected tissue, taking
dental radiographs, placement of removable prostho-
dontic or orthodontic appliances, adjustment of
orthodontic appliances, placement of orthodontic
brackets, shedding of deciduous teeth, and bleeding
from trauma to the lips or oral mucosa.” Prophylaxis
is not indicated for individuals undergoing geni-
tourinary or gastrointestinal procedures, including
endoscopy. Actual site infections should, of course,
be appropriately treated.

The recommended, orally-administered regimen
for most adults for whom dental prophylaxis is indi-
cated is a single 2 gram dose of amoxicillin 30 to 60
minutes before the procedure. In patients with a histo-
ry of allergy to penicillins, a single 600 mg dose of
clindamycin may be given. Alternatively, if the aller-
gic manifestation was other than anaphylaxis,
angioedema, or urticaria, a single 2 gram dose of
cephalexin may be administered. If oral administra-
tion is not possible, parenterally-administered alterna-
tives include ampicillin (2 grams IV or IM), cefazolin
(1 gram IV or IM), ceftriaxone (1 gram IV or IM), or
clindamycin 600 mg IV or IM). Recommended pedi-
atric regimens are also provided.

“The Committee. . . recognizes that these new rec-
ommendations may cause concern among patients
who have previously received antibiotic prophylaxis
to prevent infective endocarditis before dental or
other procedures and are now advised that such pro-
phylaxis is unnecessary.” It is likely that many health
care providers will also be made anxious.  ■
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MRI or CT: Which is Best 
for Acute Stroke Imaging?
A B S T R A C T  &  C O M M E N T A R Y
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Synopsis: MRI is more sensitive than CT for detecting
acute ischemia and can detect acute hemorrhage with
equal sensitivity to CT. 

Source: Chalela JA, et al. Magnetic resonance imaging and
computed tomography in emergency assessment of patients
with suspected acute stroke: A prospective comparison.
Lancet. 2007;369:293-298.

Magnetic resonance imaging (mri) can visualize
acute strokes with great sensitivity, as well as

identify acute and chronic intracranial hemorrhage.
Computed tomography (CT), nevertheless, is still the
first study obtained on stroke patients at almost all hos-
pitals because of its greater availability and because of
concerns about the ability of MRI to diagnose acute
hemorrhage. To compare the utility of MRI and CT,
Chalela and colleagues performed a blinded, prospec-
tive comparison of CT and MRI in 356 acute stroke
patients at a single hospital.

All patients referred to the hospital’s stroke team were
eligible. Patients were excluded if either CT or MRI
were not done. Reasons for not doing both studies
included contraindication to MRI, clinical syndrome
strongly suggestive of subarachnoid hemorrhage, initia-
tion of antithrombotic or thrombolytic therapy before
completion of both scans, or inability to complete both
scans quickly enough to permit intravenous thromboly-
sis within 3 hours of symptom onset. Of the 450 patients
who were screened, 94 were excluded from the study.

A panel of 4 experts reviewed the images for the
study.  Positive findings were considered to be present if
3 of the 4 readers agreed. The readers did not have
access to clinical information.  

The primary result was that MRI detected acute
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ischemic stroke in 52% of the patients, and CT only in
17% (P < 0.0001). The greater sensitivity of MRI is
not surprising, as all patients underwent diffusion-
weighted imaging, which can detect acute stroke
within one hour of onset.  

Of importance, although MRI is more sensitive than
CT, there were still 33 false negative MRI results among
the 356 studies reviewed by the panel of experts. In other
words, the expert panel did not identify an acute stroke
on the MRI of 33 patients who had a final diagnosis of
acute ischemic stroke. Of note, the treating physicians
who had access to clinical information (unlike the panel
of experts) identified acute strokes in 23 of these 33 MRI
studies. This finding suggests that communication
between clinicians and radiologists is important in inter-
pretation of acute stroke imaging. 

With regard to false negative MRI studies, it is impor-
tant to emphasize that imaging confirmation of acute
stroke is not necessary to initiate intravenous throm-
bolytic therapy or other conventional stroke treatments.
It is only necessary to rule out acute hemorrhage before
intravenous thrombolysis. Nevertheless, imaging confir-
mation of stroke is important in some settings — for
example, if a patient presents with a seizure and an acute
deficit that may be ischemic or may be a post-ictal
Todd’s paralysis, or if a patient is being considered for
intra-arterial treatment.  

With regard to acute hemorrhage, MRI and CT had
similar sensitivities. MRI found intracranial hemorrhage
in 6% and CT in 7%. CT identified 4 patients with hem-
orrhage that was not seen on MRI, and MRI identified 2
patients with CT scans that were negative. Among the 90
patients imaged within 3 hours, MRI missed 2 acute hem-
orrhages that were seen on CT, while CT missed one acute
hemorrhage seen on MRI. Thus, neither test is 100%
accurate for diagnosis of hemorrhage; in the past, one of
the reasons for preferring CT over MRI has been the belief
that CT is the gold standard for detection of acute hemor-
rhage. Additional information about the clinical signifi-
cance of the hemorrhages that were not detected by CT or
by MRI might be helpful but was not provided.

MRI was found to detect chronic hemorrhages in
26% of patients, whereas CT, which is poor in detecting
chronic blood products, did not identify any chronic
bleeds. The extent to which the presence of old hemor-
rhage is clinically important is not certain, but it may
influence choice of thrombolytic or antithrombotic treat-
ment in some cases.  

■■ COMMENTARY
In view of all of these findings, Chalela et al conclude

that MRI should be the imaging modality of choice for

patients suspected of having an acute stroke. MRI’s high
sensitivity and inter-rater reliability are in its favor, but
the results with expert readers do not necessarily apply
to community practice where specialists may not be
available to interpret scans acutely. This especially
remains a concern with regard to identification of acute
hemorrhage in patients being considered for intravenous
thrombolysis.  

In addition, it should be noted that 20% of patients
were excluded from the study primarily because of con-
traindications to MRI, or lack of time, so the results of
the study do not apply to all acute stroke patients. The
advantages of MRI should not be taken as reason to per-
form MRI in unstable or uncooperative patients whose
treatment may be excessively delayed by attempts to do
so. Indeed, for any patient who is a candidate for intra-
venous thrombolysis, MRI may introduce significant
delay. This paper, nevertheless, demonstrates that there
are substantial advantages to MRI. Its use in acute stroke
ought to be considered instead of CT in many patients.
In addition, when new emergency departments are being
designed, rapid access to MRI should be incorporated as
a design feature that will facilitate the care of stroke
patients.   ■

Managing ARDS:
Steroid Saga Sequel 
A B S T R A C T  &  C O M M E N T A R Y

By Saadia R. Akhtar, MD, MSC
Idaho Pulmonary Associates, Boise
Dr. Akhtar reports no financial relationship to this field of study.

This article originally appeared in the June 2006 issue of Critical Care Alert.

It was edited by David J. Pierson, MD, and peer reviewed by William

Thompson, MD. 

Synopsis: This multicenter, randomized, double-blind,
placebo-controlled trial finds that early initiation of low-
dose, prolonged glucocorticosteroid therapy for ARDS
results in improved lung injury scores and a greater
likelihood of successful extubation by day 7. Other clini-
cal outcomes may also be favorably impacted.

Source: Meduri GU, et al. Methylprednisolone infusion in
early severe ARDS: Results of a randomized controlled trial.
Chest. 2007;131:954-963.

Systemic and pulmonary inflammation are key
in the development and progression of the acute res-
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piratory distress syndrome (ARDS). Lack of improve-
ment in inflammatory markers and in the lung injury
score (LIS) by day 7 are associated with higher mortal-
ity.1 Some small studies have suggested that low-to-
moderate-dose prolonged corticosteroid infusion may
reduce inflammatory markers, LIS, and duration of
mechanical ventilation.2 With this foundation, Meduri
and colleagues set out to determine whether early initi-
ation of low-dose prolonged glucocorticosteroid
replacement for ARDS leads to improvement in LIS
(one point reduction) and greater success of extubation
by day 7.

A randomized, double-blind, placebo-controlled
study was conducted at 5 hospitals in Memphis,
Tennessee, over 5 years. Adult patients meeting usual
criteria for ARDS within 72 hours of initiation of
mechanical ventilation were eligible. Once enrolled,
patients were randomized 2:1 to receive methylpred-
nisolone vs placebo: a bolus dose of 1 mg/kg was fol-
lowed by daily doses of 1 mg/kg/day from day 1-14 (or
until extubation, whichever came first), and then a taper
(0.5mg/kg/day for 1 week, 0.25mg/kg/day for 4 days,
and 0.125mg/kg/day for 3 days). Low-tidal-volume ven-
tilation per the ARDSnet protocol was utilized once the
data from the ARDS Network’s initial trial became avail-
able. Screening for ventilator-associated pneumonia was
performed prior to initiation of drug, then every 5-7 days
until extubation. Neuromuscular blockers were not per-
mitted. Finally, patients whose LIS did not improve
between study day 7-9 were removed from the study and
treated unblinded with 2mg/kg/day methylprednisolone.
Intention-to-treat analysis was performed, and other
standard statistical techniques were employed. Interim
data analyses were done after enrollment of every 30
patients.

Over 5 years, 500 patients were screened. Of these, 91
(63 methylprednisolone, 28 placebo) met inclusion crite-
ria and agreed to participate. At baseline, patients in the
2 groups were similar in all ways (including precipitat-
ing factor for ARDS) except that there were a larger
number of subjects in the placebo group with cate-
cholamine-dependent septic shock. At day 7, there were
marked, statistically significant differences between the
corticosteroid and placebo groups in 1-point reduction in
LIS (69.8% vs 35.7%) and successful liberation from
mechanical ventilation (54% vs 25%). A variety of other
clinical parameters were similarly impacted: C-reactive
protein level, PaO2/FIO2, multiple organ dysfunction
score, length of ICU stay and ICU mortality (hospital
and post-discharge mortality up to 12 months) were not
significantly different. 

Interestingly, patients whose initial, short cosyntropin

stimulation test revealed relative adrenal insufficiency
had less improvement in both study arms. There were
less nosocomial infections in the methylprednisolone
group and no difference in number of patients who
developed neuromuscular weakness. Five patients in the
control group and 10 in the methylprednisolone group
were transitioned to open-label glucocorticosteroids
when LIS did not improve significantly at days 7-9. 

■■ COMMENTARY
Short-term, high-dose corticosteroid infusions do not

improve, and in fact, may worsen outcomes in patients
with ARDS.3 As noted above, some small studies have
suggested that low-to-moderate-dose prolonged gluco-
corticosteroid infusion reduces inflammatory markers,
LIS, and duration of mechanical ventilation.2 Such work
motivated a recent, large multicenter study of low-dose
glucocorticosteroids for late ARDS (beginning at day 7
or later, for a total of 21 days of therapy). Investigators
found that there was no overall mortality benefit at 60 or
180 days; furthermore, there was the suggestion of
worse outcome in those patients started on glucocorti-
costeroids at day 14 or later, but a trend towards
improved survival in those patients started on glucocor-
ticosteroids between days 7-13.4 Thus, interest remains
in using glucocorticosteroids early in ARDS. Supportive
evidence for this was also provided by a post hoc analy-
sis of a study using glucocorticosteroids for septic shock,
which suggested an association between ARDS and
mortality benefit with glucocorticosteroids.5

Meduri et al’s investigation of methylprednisolone
infusion beginning (at 1mg/kg/day) within 72 hours of
onset of ARDS and tapering off over 2-4 weeks finds a
marked difference in the primary end points of LIS and
successful extubation by day 7. Although these are inter-
esting and exciting results, they are not, as the authors
themselves acknowledge, definitive but rather hypothe-
sis-generating for a larger clinical trial. That is, whether
these findings signify that long-term outcomes such as
mortality will be similarly improved with this treatment
in most patients with ARDS remains unknown. The crit-
ical care community has learned from multiple prior
experiences that surrogate markers of long-term out-
comes may not be reliable or accurate predictors. This
current data should be assessed with that information in
mind.

This work has limited generalizability, as the patient
population was fairly specific. This was a regional rather
than national or international cohort. In addition, as with
the recent trial by the ARDSnet investigators,4 a large
percentage of screened patients were excluded from
enrollment by the predefined study criteria. The study
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was not powered to assess important clinical outcomes
such as hospital length of stay or mortality (the placebo
group in particular was quite small). Furthermore, the
results and analysis are complicated by several factors.
There was a significant baseline difference between the
treatment arms in numbers of patients with cate-
cholamine-dependent septic shock. 

Based on other evidence about glucocorticosteroids in
septic shock, we must question the conclusions about the
basis of the outcome differences in this study. Due to the
time period during which this trial was conducted, some
patients did not receive a low-tidal-volume ventilation
protocol, and there was no consistent weaning protocol
in place. Both of these practices may have impacted the
magnitude of difference in outcomes between the 2
treatment groups. The fact that some patients were taken
off the study to receive glucocorticosteroids may change
the results in a variety of unpredictable ways. (I am
intrigued and surprised by the fact that the investigators
used a study of 24 patients to take current study patients
off protocol for failure to improve LIS at day 7-9 [2].) 

Thus, contrary to Annane’s recommendation (in the
editorial accompanying this paper)6 that all patients with
ARDS (except those at > 2 weeks) be treated with pro-
longed glucocorticosteroids as Meduri et al have pro-
posed, I suggest caution until other larger studies exam-
ine this protocol. The findings are promising, but I
believe additional evidence is needed to more clearly
guide our usage of glucocorticosteroids in patients with
ARDS. Those physicians who decide to use the therapy
recommended by Meduri et al now must at least careful-
ly monitor their patients for infection and neuromuscu-
lar weakness, aggressively manage blood glucose, and
use low-tidal-volume ventilation.   ■
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Synopsis: Standard 10-day triple therapy for
Helicobacter pylori may result in relatively low eradi-
cation rates. An alternative regimen of PPI plus amoxi-
cillin for 5 days, followed by PPI plus clarithromycin
plus tinidazole for five days, seems to provide signifi-
cantly better H. pylori eradication.

Source: Vaira Dino, et al. Sequential therapy versus stan-
dard triple-drug therapy for Helicobacter pylori eradication:
A randomized trial. Ann Inter Med. 2007;146:556-563.

The somewhat inexplicable but enormous enthu-
siasm for the eradication of H. pylori has been dis-

cussed many times in Internal Medicine Alert, in the
medical literature, and in numerous lay publications.
Although H. pylori infection certainly is associated with
gastric and duodenal ulcers, MALT lymphomas, and
gastric cancer, most of these disorders have progressive-
ly decreased in the United States. However, H. pylori
remains classified by the World Health Organization as
a Class I carcinogen. If eradication is to be accom-
plished (and it can be quite difficult), physicians should
employ the regimen most likely to be successful. H.
pylori infections are becoming resistant to metronida-
zole and clarithromycin. As a result, eradication rates
attained with currently employed regiments are falling
in most western countries.

A better therapeutic option is clearly needed. Several
small studies have suggested that a novel 10-day sequen-
tial regimen could improve results. The present study
evaluates this concept in 300 patients presenting with
dyspepsia who were determined to have H. pylori infec-
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tion by urea breath testing. Patients also were required to
have at least 2 of the following tests positive for H.
pylori: rapid urease testing on biopsy specimens, histo-
logical examination of the antral biopsies, and/or culture
of the biopsy specimens. Patients had not previously
received H. pylori treatment or any PPIs or H

2
receptor

antagonists, bismuth preparations or antibiotics. No
patients were taking ketoconazole or anticoagulants.
Half received a standard 10-day regimen of pantoprazole
40 mg, 500 mg clarithromycin, and 1 gram of amoxi-
cillin, all given twice daily. The other 150 patients
received 40 mg of pantoprazole and 40 mg of amoxi-
cillin twice daily for 5 days, followed by 40 mg of pan-
toprazole, 500 mg of clarithromycin, and 500 mg of
tinidazole twice daily for a second 5-day period. The
conventional 10-day regimen produced 77% eradication
of H. pylori vs 89% eradication in the group with the
sequential regimen.

In the 143 patients evaluated in the “per protocol”
analysis of the sequential group (completed all phases of
therapy exactly as the protocol demanded), the eradica-
tion rate was 93% vs 79% in the 10-day triple therapy
group (n = 146 per protocol). Rates of adverse events
(some quite common) were equal in the 2 groups stud-
ied, but few patients withdrew (3 patients in the sequen-
tial group and 2 patients in those getting standard thera-
py). This study was performed in 2 large Italian hospi-
tals, and Vaira Dino and colleagues note that the results
may or may not be applicable to H. pylori in other set-
tings. Vaira Dino et al propose several plausible bacteri-
ological explanations for the results, including the fact
that tinidazole was added to the sequential therapeutic
mix (tinidazole is a drug similar to metronidazole).

■■ COMMENTARY
This study suggests that there are likely to be a num-

ber of new approaches to the eradication of H. pylori,
including sequential regimens such as the one utilized in
this study. It is probably too soon for us to adopt this
approach until additional studies have been completed,
including clinical trials in North American settings and
populations. As Vaira Dino et al comment, part of their
success is undoubtedly due to the careful follow-up and
detailed patient instructions intrinsic to a well run clini-
cal trial. Similar results may not necessarily be attainable
in the usual clinical practice setting, particularly in view
of the annoying side effects present in all H. pylori erad-
ication regimens (eg, taste perversion, diarrhea, and epi-
gastric discomfort). Also, most North American physi-
cians should think twice before attempting to identify or

treat H. pylori except in ulcer patients and other even
smaller groups that can reasonably be anticipated to
profit from eradication. Treating non-ulcer dyspeptic
patients for H. pylori is usually quite disappointing in
North America, where symptoms frequently persist
despite effective eradication.   ■

CME Questions
10. According to new guidelines, antibiotic prophylaxis would be

recommended for persons with a prosthetic cardiac valve
undergoing:
a. Bronchoscopy
b. Colonoscopy
c. Cystoscopy
d. Dental procedures involving manipulation of 

gingival tissues
e. All of the above

11. In the study by Chalela and colleagues of MRI and CT in
acute stroke, MRI was found to:
a. have had an increased sensitivity for detecting

acute ischemic stroke compared to CT
b. have had equal sensitivity for detecting acute

hemorrhage as CT
c. have had an increased sensitivity for detecting

chronic hemorrhage compared to CT
d. have similar false negative rates as a CT
e. All of the above

12. Based on the meta-analysis by Tang and colleagues, procalci-
tonin, an inflammatory marker,:
a. can adequately distinguish infectious from nonin-

fectious systemic inflammatory response syn-
dromes (SIRS).

b. can predict survival from severe sepsis.
c. is of little diagnostic utility.
d. can predict a response to corticosteroids.
e. All of the above

CME Objectives
The objectives of Hospital Medicine Alert are to:
• review pertinent safety, infection control, and quali-

ty improvement practices;
• discuss diagnosis and treatment of acute illness in

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

modalities for common inpatient problems.   ■
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Answers:10. (d); 11. (e); 12. (c)


