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Antibiotics and Adverse Events: Doctors, 
Do No Harm!
By Richard R. Watkins, MD, MS, FACP, FIDSA

Associate Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, 
Cleveland Clinic Akron General, Akron, OH

Dr. Watkins reports that he has received research support from Allergan.

SYNOPSIS: A retrospective study found that among 1,488 hospitalized patients who received an antibiotic, 298 (20%) experienced at 
least one antibiotic-associated adverse drug event. Furthermore, 287 (19%) of the antibiotic regimens were not clinically indicated, and 
56 (20%) of these were associated with an adverse drug event.

SOURCE: Tamma PD, Avdic E, Li DX, Cosgrove SE. Association of adverse events with antibiotic use in hospitalized patients. JAMA 
Intern Med 2017;177:1308-1315.

Antibiotics have saved countless lives and 
momentously improved human health  
 since their use in clinical practice began 

more than 70 years ago. Yet, these miracle 
drugs have downsides, including adverse drug 
events (ADEs), organ toxicities, and promotion 
of antimicrobial-resistant pathogens. ADEs 
associated with antibiotics include allergic 
reactions, which can range from mild (e.g., 
rash or pruritus) to life-threatening (e.g., 
anaphylaxis), as well as the development of 
Clostridium difficile infection (CDI). Tamma 

et al sought to determine the incidence of 
antibiotic-associated ADEs in a cohort of adult 
inpatients at Johns Hopkins Hospital.

The study was a retrospective analysis that 
included all patients aged 18 years and older 
admitted to the general medical service and 
who received antibiotics for at least 24 hours 
between September 2013 and June 2014. Patients 
were excluded if they received antibiotics for 
prophylaxis, inhaled or topical antibiotics, 
anti-tuberculosis antibiotics, and antibiotics for 
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noninfectious indications. Both inpatient 
and outpatient medical records were 
reviewed to obtain follow-up data about 
ADEs. The investigators followed the 
patients’ clinical course for ADEs up to 
90 days after the first day of antibiotic 
administration for the development of CDI 
and multidrug-resistant organism (MDRO) 
infections and up to 30 days for other 
ADEs (e.g., tendinitis, gastrointestinal, 
renal, hepatic, dermatologic, cardiac, 
neurologic, or hematologic toxicities). At 
least two infectious disease physicians or 
pharmacists decided on the association 
between the antibiotic received and the 
subsequent ADE.

Out of 5,579 patients admitted to the 
medical service during the study interval, 
1,488 (27%) received antibiotics for at 
least 24 hours and were included in the 
analysis. There were a total of 324 unique 
ADEs, and 298 (20%) of the patients 
experienced at least one antibiotic-
associated ADE. The most frequently 
prescribed antibiotics were third-generation 
cephalosporins (607 [41%] of regimens), 
parenteral vancomycin (544 [37%] of 
regimens), and cefepime (414 [28%] 
of regimens). Every additional 10 days 
of antibiotic therapy conferred a 3% 
increased risk of an ADE. There were 236 
(73%) ADEs that occurred during the 
hospitalization, while 88 (27%) occurred 
after discharge, which included 11 cases of 
CDI and 44 MDRO infections.

The researchers determined that 287 (19%) 
of the prescribed antibiotic courses were 
not clinically indicated, such as treating 
asymptomatic bacteriuria or noninfectious 
respiratory conditions like exacerbations 
of congestive heart failure. Notably, of 
the nonindicated regimens, 20% were 
associated with an ADE. The most 
common ADEs were gastrointestinal, renal, 
and hematologic abnormalities.

Aminoglycosides, trimethoprim-
sulfamethoxazole, and parenteral 
vancomycin were the most frequent agents 
associated with renal injury. Two patients 
experienced QTc prolongation, one had 
received azithromycin, and the other had 
received ciprofloxacin. Seven patients who 
received cefepime developed neurological 
side effects including encephalopathy and 
seizures.

The rate of CDI was 3.9 (95% confidence 
interval [CI], 3.0-5.2) per 10,000 person-
days for patients receiving antibiotics, 
which corresponded to 54 (4%) of the 
study patients. The antibiotics most 
commonly associated with CDI were 
third-generation cephalosporins (present in 
52% of regimens preceding CDI), cefepime 
(present in 48% of regimens preceding 
CDI), and fluoroquinolones (present 
in 35% of regimens preceding CDI). 
Finally, 314 (97%) of the 324 ADEs were 
considered significant by the investigators, 
who defined this as resulting in a new 
hospitalization (n = 10), prolonged 
hospitalization (n = 77), additional office 
or emergency department visits (n = 29), 
and additional testing (n = 198). No deaths 
occurred as a result of an ADE.

n COMMENTARY
The most important and alarming findings 
in the study by Tamma et al were that 27% 
of patients admitted to the medical service 
at Johns Hopkins Hospital received an 
antibiotic for at least 24 hours and 20% 
of them developed an antibiotic-associated 
ADE. While the specific ADEs were not 
novel and have been well described (e.g., 
nephrotoxicity from aminoglycosides and 
vancomycin), what is interesting is that the 
study provides quantitative data that can 
be used to estimate the risk of ADEs from 
antibiotics.  
 
That 19% of the prescribed antibiotic 
regimens were not necessary and were 
associated with a significant number of 
ADEs underscores the need for vigilant 
antibiotic stewardship. One of the key roles 
for antibiotic stewardship programs must 
be to educate all healthcare providers that 
antibiotics carry significant risk for ADEs. 
The same holds true when physicians 
discuss antibiotics with patients, especially 
when the decision has been made to stop 
or withhold antibiotics when they are not 
indicated.

There were a few limitations to the study. 
First, the patients had been referred to 
a large tertiary academic medical center 
and therefore tended to be sicker and 
have more underlying comorbidities than 
patients at other institutions. This likely 
made them more susceptible to antibiotic 
ADEs. Second, the hospital had an 
antibiotic stewardship program that was 
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active during the study period, which probably caused 
a reduction in antibiotic-associated ADEs. Thus, the 
incidence of ADEs in institutions without an antibiotic 
stewardship program might be higher than the 20% rate 
reported by Tamma et al. Finally, accurate estimates of 
some infrequently prescribed antibiotics (e.g., tigecycline, 
ceftaroline, penicillin) could not be calculated.
 

Antibiotic-associated ADEs are common and have 
significant consequences, including higher healthcare 
costs, longer length of stay, and harmful toxicities. 
Therefore, using antibiotics judiciously must be an 
essential goal for all conscientious physicians. The 
prophetic advice of Hippocrates to “do no harm” 
remains as relevant today as it was in 400 B.C.  n

In-hospital vs. Telephone Availability  
of an Intensivist at Night
By Kathryn Radigan, MD
Attending Physician, Division of Pulmonary and Critical Care, Stroger Hospital of Cook County, Chicago

Dr. Radigan reports no financial relationships relevant to this field of study.

SYNOPSIS: When overnight shifts were staffed by nighttime intensivists rather than residents with attending intensivists on call remotely, 
most nurses perceived improvements in clinical care, procedures, efficiency, communication, and job place comfort.

SOURCE: Stanton ES, et al. Nurses’ perceptions of in-hospital versus telephone availability of an intensivist at night in an intensive care unit. 
Am J Crit Care 2017;26:203-209.

Studies have shown that in-hospital management of 
critically ill patients does not change patient mortal-

ity rates in high-intensity ICUs. There is concern that 
outcomes such as mortality may be flawed and incom-
plete. To better understand the areas affected by night-
time intensivist staffing that have not been addressed, 
Stanton et al conducted a randomized clinical trial in a 
U.S. academic center. The trial included semi-structured 
interviews of 13 night-shift bedside nurses in the medical 
ICU toward the end of a previously published random-
ized trial of nighttime intensivist staffing that included 
randomization of attending presence in one-week blocks 
from 7 p.m. to 7 a.m.

Participation was voluntary, and nursing participants 
were compensated $50 for a 30-45 minute phone or in-
person interview that included a script designed to elicit 
participants’ perceptions of employing an intensivist in 
the hospital at night. One trained investigator moderated 
interviews, and three investigators independently 
reviewed interview transcripts to identify key domains.

A qualitative analysis was completed by using a 
grounded theory approach. Investigators found 
that in addition to the five themes that were 
purposefully discussed during the interview (efficiency, 
communication, job place comfort, quality of care, and 
procedures), participants also identified three additional 
themes, including supervision of trainees, experience, 
and system issues.  
 
Examples of system issues included making an 
additional physician available when resources are limited 
and timely transfer of patients in and out of the ICU. 
Most of the nurses who were interviewed thought that 

nighttime intensivists improved clinical care, procedures, 
efficiency, communication, and comfort in the job place. 
All nurses believed that system issues improved. Twelve 
out of the 13 nurses believed supervision of trainees 
improved.

Nurses, who are constantly present at the bedside and 
carry a more detailed perspective on patient care issues, 
perceived improvements in communication, efficiency, 
supervision, system issues, and experience with night-
time intensivist staffing. Since this study cannot provide 
concrete associations or quantifiable outcomes, further 
studies are needed to assess whether these improvements 
may lead to a change in patient outcomes and if there 
are other areas affected by nighttime staffing, including 
burnout rates, educational outcomes of residents, and 
family satisfaction.

n COMMENTARY
Supporters of 24-hour intensivist staffing suggest that in-
tensivist staffing at night may result in prompt establish-
ment of treatment plans, rapid resuscitation of patients 
without delay, and adjustment of complex therapies 
more efficiently. Others have questioned the benefits of 
nighttime intensivists without data to support their pres-
ence, especially when factoring in cost.

In 2012, researchers showed that critically ill patients 
who were not cared for routinely by intensivists during 
the day experienced lower risk-adjusted mortality with 
the presence of in-hospital nighttime intensivists.1 This 
study sparked interest in whether there was a dose-
adjusted response to the presence of nighttime intensiv-
ists in the setting of an ICU with established daytime 
intensivist staffing.
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In 2013, Kerlin et al conducted a one-year randomized 
trial in an academic medical ICU examining the effects 
of nighttime staffing with in-hospital intensivists as 
compared with nighttime coverage by daytime intensiv-
ists who were available for consultation by telephone.2 
There was no evidence that nighttime staffing had a 
significant effect on length of stay in the ICU or hospital, 
ICU or in-hospital mortality, readmission to the ICU, 
or the probability of discharge to home. These findings 
were consistent whether the patient was admitted at 
night regardless of the severity of illness or experience of 
the resident.

Although it is well described that in-person manage-
ment by nighttime intensivists does not change patients’ 
mortality rates in the ICU, there are concerns that these 
traditional ICU outcomes are flawed. To elicit insights 
from the nursing perspective of nighttime staffing 
with attending intensivists vs. residents with attending 
intensivists on call, Stanton et al further investigated and 
revealed that all nurses appreciate improvements in com-
munication, efficiency, supervision, system issues, and 
experience with nighttime intensivist staffing.

This study supports the theory that staffing by an inten-
sivist at night produces benefits that are not captured by 
previous studies. It has been hypothesized that endpoints 
such as mortality are not as valuable when attempting 
to capture benefit in this scenario. For instance, the pres-
ence of an attending at night may lead to more prompt 
end-of-life discussions by a physician who inevitably 
has more expertise than a resident physician. Of course, 
addressing code status and altering goals of care would 

represent deaths that do not reflect poor delivery of care 
as a traditional mortality analysis would assume.

Other areas that may be affected by nighttime intensivist 
staffing include burnout rates of attending physicians, 
nurses, and trainees, along with educational outcomes of 
residents and family satisfaction. It also remains unclear 
how the intensity of the attending presence may affect 
patient outcomes.

It is clear that overnight attending physicians may vary 
drastically in their practice, with some involved with 
every patient plan of care while others may adhere 
to a philosophy of “call me if you have any trouble.” 
These different philosophies also may alter outcomes 
significantly. Although this study was not designed 
to provide concrete associations between nighttime 
intensivist staffing and quantifiable outcomes, nurses 
perceived improvements in communication, efficiency, 
supervision, system issues, and experience with 
nighttime intensivist staffing. More studies are necessary 
to assess whether these improvements lead to a change 
in patient outcome and if other areas, including burnout 
rates, educational outcomes of residents, and family 
satisfaction, are affected.  n
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Patent Foramen Ovale Intervention Rises  
to Occasion in Cryptogenic Stroke
By Jeffrey Zimmet, MD, PhD
Associate Professor of Medicine, University of California, San Francisco; Director, Cardiac Catheterization Laboratory, 
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SYNOPSIS: After years of uncertainty, three large randomized trials have shown a benefit to patent foramen ovale closure in reducing 
recurrence after cryptogenic stroke in the right patients.

SOURCES: Saver JL, Carroll JD, Thaler DE, et al. Long-term outcomes of patent foramen ovale closure or medical therapy after stroke.  
N Engl J Med 2017;377:1022-1032.

Mas JL, Derumeaux G, Guillon B, et al. Patent foramen ovale closure or anticoagulation vs. antiplatelets after stroke. N Engl J Med 
2017;377:1011-1021.

Søndergaard L, Kasner SE, Rhodes JF, et al. Patent foramen ovale closure or antiplatelet therapy for cryptogenic stroke. N Engl J Med 
2017;377:1033-1042.

Patent foramen ovale (PFO) is a common 
condition in the general population, with 

autopsy studies estimating a prevalence of 

more than 25%. Prior studies of contrast 
echocardiography diagnosing PFO placed it between 
roughly 10% and 30% of patients. Retrospective 
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studies have long drawn an association between 
PFO and cryptogenic stroke, particularly in patients 
with larger shunts or with atrial septal aneurysm 
(ASA), but until very recently randomized evidence 
supporting PFO closure in these patients has been 
lacking. The first of three negative contemporary 
trials, CLOSURE I in 2012, found a clearly negative 
result with a device known as the STARFlex. 
Although it has been noted that this trial included 
lower-risk patients as well as patients with lacunar 
strokes who would not be expected to benefit from 
PFO closure, this information could not prevent the 
downfall of its parent company. Two subsequent 
trials published the following year, the PC trial 
and the RESPECT trial, both used the Amplatzer 
PFO Occluder. The PC trial investigators randomly 
assigned cryptogenic stroke patients to PFO closure 
or to medical therapy, which likewise failed to show 
a significant treatment effect of PFO intervention. 
 
The results of the largest of these studies, RESPECT, 
were more nuanced. Enrollment was much slower 
than expected, taking eight years to complete. 
Patients in the medical therapy arm were more 
likely to withdraw from the study (in many cases 
to seek intervention). In the intention-to-treat 
analysis, although there were half as many strokes 
in the closure arm compared with medical therapy, 
this difference did not meet statistical significance 
(P = 0.08). More than four years later, Saver et al 
conducted an analysis of the extended follow-up 
from this trial, increasing the median duration of 
follow-up to 5.9 years (vs. 2.2 years in the original 
trial). During that period, the number of patients 
experiencing recurrent stroke increased to 18 in 
the closure group and 28 in the medical therapy 
group, yielding the all-important significant P value 
for the difference between groups (P = 0.046). The 
authors reported a relative risk reduction of 35% 
and a number needed to treat of 43 to prevent one 
recurrent stroke at five years.

The results of the CLOSE trial and the Gore 
REDUCE trial also showed that PFO closure 
resulted in reduced rates of recurrent stroke 
compared to medical therapy. As an investigator-
initiated study, the CLOSE trial was about the 
strategy of PFO closure rather than a particular 
device. Eleven different devices ultimately were 
used, which reflects the greater availability of 
devices outside the United States. More important 
was the stringent inclusion criteria of this trial, 
which required either an ASA or a large interatrial 
shunt to qualify, presumably to increase the odds 
that the PFO was causative in the original event. 
Strikingly, CLOSE reported no recurrent strokes 
at all in the PFO closure group, whereas stroke 

occurred in 14 of the 235 patients in the antiplatelet 
therapy group (P < 0.001). 

In terms of patient selection, REDUCE represents 
a middle ground between CLOSE and earlier trials. 
Although > 80% of patients in each group in 
REDUCE presented with moderate or large shunts, 
small shunts also were included, and such enrollees 
were not required to exhibit other risk factors such 
as ASA. Nonetheless, closure was associated with a 
lower likelihood of recurrent stroke, with a relative 
risk of 0.51 (95% confidence interval, 0.29-0.91; P 
= 0.04). In each trial, procedural success rates were 
high, while serious procedural complications were 
uncommon. As in previous reports, the procedure 
was associated with a small but significant increase 
in episodes of atrial fibrillation, which in most 
cases were self-limited. In these three randomized 
trials comparing interventional to medical therapy 
for PFO in the setting of cryptogenic stroke, the 
primary conclusions were similar. In younger 
patients with cryptogenic stroke and PFO, closure 
of the PFO was associated with lower rates of 
recurrent stroke compared with medical therapy 
consisting primarily of antiplatelet medication. 
 
n COMMENTARY 
After so many years without clear supportive data, 
there are three positive, independently performed, 
randomized, controlled trials, which truly represent 
a tipping point for PFO closure in cryptogenic 
stroke. Before applying these data to average stroke 
patients, it is worthwhile to review several key 
points. 
 
First, the patients in these trials were not all-comers 
with stroke. The patients included in these trials 
were younger overall, with average ages in the 
low-to-mid-40s. None of the trials enrolled patients 
> 60 years of age. Cryptogenic stroke is defined 
primarily by what is not found, rather than by what 
is present. 
 
This means that the event is not the result of small-
vessel occlusive disease (a lacunar stroke, which is 
recognized as unlikely to be of embolic origin), and 
that imaging has excluded proximal arterial stenosis 
and alternate cardioembolic sources, including 
atrial fibrillation. Before being considered for PFO 
closure, the average patient should undergo not only 
basic brain imaging for stroke, but also MRI or CT 
angiography of the intracranial arteries, cervical 
arteries, aortic arch, TEE, and screening for atrial 
fibrillation. 
 
Most strokes are not caused by PFO, and PFOs 
are very common. The more risk factors a patient 
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exhibits for run-of-the-mill atherosclerotic or 
embolic stroke, the less likely it is that closing a 
PFO will be effective. On the other hand, it should 
be clear from this discussion that not all PFOs 
are created equally regarding magnitude of the 
interatrial shunt, presence of atrial septal aneurysm, 
and their potential role in the etiology of a stroke. 
 
Some have argued that young stroke patients 
undergoing PFO with a large shunt and otherwise 

negative complete screening no longer should 
be labeled as cryptogenic and should be treated 
accordingly. 

Based on the available evidence, PFO closure is now 
a viable option for U.S. patients who have suffered 
a cryptogenic stroke. It is essential that potential 
candidates are screened appropriately so that 
patients who are most likely to benefit are targeted 
for therapy.  n

Do Antibiotics Reduce Hormonal 
Contraceptive Effectiveness?
By Rebecca H. Allen, MD, MPH

Associate Professor, Department of Obstetrics and Gynecology, Warren Alpert Medical School of Brown University, 

Women and Infants Hospital, Providence, RI

Dr. Allen reports she is a Nexplanon trainer for Merck, and has served as a consultant for Bayer and Pharmanest.

SOURCE: Simmons KB, Haddad LB, Nanda K, Curtis KM. Drug interactions between non-rifamycin antibiotics and hormonal 
contraception: A systematic review. Am J Obstet Gynecol 2017; July 8. pii: S0002-9378(17)30845-1. doi: 10.1016/j.ajog.2017.07.003 
[Epub ahead of print].

SYNOPSIS: This is a systematic review of studies evaluating the effect of concomitant non-rifamycin antibiotics use on hormonal 
contraceptive effectiveness. Although data are limited, there is no evidence to support the existence of drug interactions.

This systematic review evaluating drug interactions 
between non-rifamycin antibiotics and hormonal 

contraception was conducted by the Centers for 
Disease Control and Prevention’s Division of 
Reproductive Health. The review was conducted in 
support of the most recent update of the U.S. Medical 
Eligibility Criteria for Contraceptive Use. The review 
included randomized and non-randomized studies, and 
all trials had to have a control or comparison group. 
All studies that included women taking any method of 
hormonal contraception in combination with an oral, 
intramuscular, or intravenous non-rifamycin antibiotic 
were included.

Clinical outcomes of interest included pregnancy, 
evidence of ovulation, antibiotic effectiveness, and 
adverse health effects (breakthrough bleeding, drug side 
effects). Pharmacokinetic outcomes also were reviewed. 

The quality of each study was graded with U.S. 
Preventive Services Task Force grading system: good 
(no important limitations, results internally valid), 
fair (clear limitations but no fatal flaws), or poor 
(one or more fatal flaws). Meta-analyses could not 
be conducted because of the heterogeneity of the 
exposures and outcomes.

Out of 220 possible articles identified, 29 met 
criteria for inclusion in the review. Four articles 
were observational studies of pregnancy rates with 
any antibiotic use. Two of these were case crossover 
studies, one was a retrospective cohort, and one was 
a nested case control; the studies were rated as poor 
to fair in quality. None of these studies, which mostly 
examined oral contraceptives, showed any effect of 
antibiotic use on hormonal contraception failure.

Next, the authors assessed the 25 trials that 
evaluated surrogate measures of contraceptive 
effectiveness (ovulation) and pharmacokinetic 
outcomes. Penicillins/cephalosporins, tetracyclines, 
fluroquinolones, and macrolides were examined 
when used with oral contraceptives. No differences 
in ovulation by serum progesterone or ultrasound 
were observed with ampicillin, doxycycline, 
temafloxacin, ofloxacin, ciprofloxacin, clarithromycin, 
roxithromycin, dirithromycin, or metronidazole. 
There also were no significant decreases in any 
progestin or ethinyl estradiol level caused by 
antibiotic use in the pharmacokinetic studies. One 
pharmacokinetic study evaluated the contraceptive 
ring and found no interaction with ampicillin and 
doxycycline.
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n COMMENTARY
There has been persistent concern that concomitant 
use of antibiotics with hormonal contraception, 
especially combined oral contraceptives, could impair 
efficacy and result in pregnancy.1 Pharmacists and 
providers often warn patients of this potential. Most 
of this concern stems from older case reports without 
controls and patient and provider surveys. Because the 
typical use failure rate of combined oral contraceptives 
is 9%,2 a case report of unplanned pregnancy while 
taking antibiotics does not necessarily mean the 
antibiotics caused the contraceptive failure. Although 
rifampin and rifabutin are known inducers of the 
hepatic enzymes required for contraceptive steroid 
metabolism, other antibiotics are not. The authors of 
this study undertook to survey the known literature 
and assess the evidence to support the assertion 
that non-rifamycin antibiotics cause hormonal 
contraception failures.

This systematic review has several strengths, including 
strict inclusion criteria and evaluating a range of 
clinical and pharmacokinetic outcomes. However, any 
systematic review is limited by the studies available. In 
this case, most of the literature in this area is subject 
to several limitations and biases.

For the observational studies, most did not record 
pill compliance and had flaws in how exposure 
to antibiotics was measured as well as tracking 
pregnancy rates. Furthermore, the pharmacokinetic 
studies were limited by small sample sizes, weakness 
in ovulation measurement accuracy, lack of 
randomization, and lack of control for confounders. 
Pharmacokinetic studies also are limited as they 
represent only a surrogate measure of potential 
contraceptive failure and not a true clinical pregnancy 
outcome.

In addition, minimum contraceptive efficacy 
thresholds are not yet established for ethinyl estradiol 
and progestins.3 There were no studies evaluating 

the contraceptive patch, depot medroxyprogesterone 
acetate, or the etonogestrel implant. Combined 
oral contraceptive doses studied included only 
pills containing 30 or 35 mcg of ethinyl estradiol; 
therefore, lower dose pills were not evaluated.

Based on this review, the U.S. Medical Eligibility 
Criteria for Contraceptive Use provides 
recommendations for contraceptive use with 
broad-spectrum antibiotics and other types.4 (See 
Table 1.) Although in general, there is no evidence 
that broad-spectrum antibiotics interfere with 
hormonal contraceptive efficacy, there always is the 
possibility of individual variations in metabolism 
that could make a patient vulnerable.5 Therefore, 
if a patient truly believes she had an unplanned 
pregnancy due to concomitant antibiotic use 
with hormonal contraceptives, it is reasonable to 
advise her to use condoms for backup if she uses 
antibiotics in the future. Similar to other drug-
contraception interactions, it is unlikely that depot 
medroxyprogesterone acetate or intrauterine devices 
are affected, and patients who have concerns could 
switch to these methods.  n
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Table 1:  Recommendations for Contraceptive Use With Broad-Spectrum Antibiotics

Combined pill/
patch/ring Implant DMPA Progestin-only pill

Broad-spectrum 
antibiotics

No restrictions No restrictions No restrictions No restrictions

Antifungals No restrictions No restrictions No restrictions No restrictions

Antiparasitics No restrictions No restrictions No restrictions No restrictions

Rifampin or  
rifabutin 
therapy

Risks outweigh 
benefits

Benefits outweigh 
risks

No restrictions Risks outweigh benefits

DMPA = depot medroxyprogesterone acetate
Adapted from: Curtis KM, Tepper NK, Jatlaoui TC, et al. U.S. Medical Eligibility Criteria for Contraceptive Use, 2016. MMWR Recomm Rep 
2016;65:1-104.
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• 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 therapeutic modalities for common inpatient problems. 

1.  Which of the following statements describe 
the findings from the retrospective study of 
antibiotic use by Tamma and colleagues at 
Johns Hopkins Hospital?

a. 27% of the patients received antibiotics for 
at least 24 hours.

b. 20% of the patients receiving antibiotics 
experienced an adverse drug event.

c. Every additional 10 days of antibiotic use 
conferred a 3% increased risk of an adverse 
drug effect.

d. 19% of the antibiotic treatment courses 
were deemed unnecessary.

e. All of the above

2.  In three recent randomized trials comparing 
interventional to medical therapy for patent 
foramen ovale (PFO) in the setting of 
cryptogenic stroke, which of the following best 
represents the primary conclusions?

a. In younger patients with cryptogenic stroke 
and PFO, closure of the PFO was associated 
with lower rates of recurrent stroke.

b. In geriatric patients with cryptogenic stroke 

and PFO, closure of the PFO was associated 
with an increased risk of decompensated 
heart failure.

c. Closure of a PFO was associated with an 
increased risk of atrial fibrillation that was 
generally self-limited.

d. In all patients with stroke, regardless of 
cause, closure of the PFO was associated with 
lower mortality.

e. A and C

3.  In the study reported by Stanton and co-
investigators, the presence of in-house 
intensivists led to what outcomes?

a. A decreased ICU length of stay

b. Perceived improvement in clinical care and 
communication by ICU nurses

c. Increased ICU survival

d. Decreased readmission rates to the ICU

e. All of the above


