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Clinical Question

Are peroxisome proliferator-activated receptor (PPAR)
gamma agonists effective at preventing recurrent stroke and
other serious vascular events in people with previous stroke
or transient ischemic attack (TTA)?

Evidence-Based Answer

PPAR gamma agonists are probably effective in prevent-
ing recurrent stroke in people with previous stroke or TIA
(absolute risk reduction [ARR] = 2.9%; 95% CI, 0.1% to
4.8%; number needed to treat [NNT] = 35; 95% CI, 21 to
1,000). (Strength of Recommendation [SOR]: B, based on
inconsistent or limited-quality patient-oriented evidence.)
PPAR gamma agonists also appear to be effective in pre-
venting other serious vascular events (relative risk = 0.73;
95% CI, 0.54 to 0.99). (SOR: B, based on inconsistent or
limited-quality patient-oriented evidence.) It is uncertain
whether adverse effects are more common in those treated
with PPAR gamma agonists vs. placebo.!

Practice Pointers

Cerebrovascular accidents, or strokes, are classified as isch-
emic (80%) or hemorrhagic. Stroke recurs in 30% of cases.!
People who have a recurrent stroke have more than double
the cumulative mortality rate vs. those with only a single
episode of stroke.? Diabetes mellitus contributes to one in
nine cases of stroke and TIA.> PPAR gamma agonists are
insulin-sensitizing drugs used to treat hyperglycemia with
insulin resistance and have been widely recommended for
the treatment of type 2 diabetes.

This Cochrane review is an update of an initial review
performed in January 2014. Five RCTs with 5,039

These are summaries of reviews from the Cochrane Library.
This series is coordinated by Corey D. Fogleman, MD, assis-
tant medical editor.

A collection of Cochrane for Clinicians published in AFP is
available at https://www.aafp.org/afp/cochrane.

[ This clinical content conforms to AAFP criteria for
CME. See CME Quiz on page 267.

participants were identified; four evaluated pioglitazone
(Actos) and one evaluated rosiglitazone (Avandia).! Three
studies that included participants with recurrent stroke
from the United States, Japan, and South Africa were ulti-
mately included. They revealed that PPAR gamma agonists
probably reduced the recurrence of stroke compared with
placebo (ARR = 2.9%; 95% CI, 0.1% to 4.8%; NNT = 35;
95% CI, 21 to 1,000; 4,979 participants). The risk of bias was
unclear because of the lack of information on randomiza-
tion in one study, and a single large study with 3,876 partic-
ipants influenced the outcome.

Common adverse effects associated with the use of PPAR
gamma agonists include edema, anemia, liver dysfunction,
and heart failure. In a 2010 trial, an increased risk of mortal-
ity and vascular events was found with rosiglitazone com-
pared with pioglitazone in people with diabetes who were
older than 65 years.* In the current review, the authors did
not demonstrate that adverse effects occurred more often in
participants treated with PPAR gamma agonists vs. placebo
because of a wide CI and a high level of statistical heteroge-
neity. One study demonstrated that PPAR gamma agonists
were associated with fewer serious vascular events, but there
was a high risk of bias because of incomplete outcomes data.
Data from this study were not part of the meta-analysis. Dis-
ability caused by vascular events or quality-of-life changes
were not reported in any of the studies.

This is the first review of its kind; no other review articles
have yet been published. PPAR gamma agonists are not con-
sidered first-line therapy, but they may be considered in com-
bination with other therapy in patients with no compelling
need to minimize hypoglycemia or if cost is a major issue.
In patients who are at high risk for or have established ath-
erosclerotic cardiovascular disease, chronic kidney disease,
or heart failure, PPAR gamma agonists may be considered.
Because of the small number of included studies and level of
quality of some of the studies, the conclusions of this review
should be interpreted with caution.

The practice recommendations in this activity are available at
http://www.cochrane.org/CD010693.

Editor’s Note: The ARR, NNT, and related Cls reported in
this Cochrane for Clinicians were calculated by the authors
based on raw data provided in the original Cochrane review.
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Clinical Question

Are corticosteroids safe and effective at reducing rates of
mortality and clinical failure (i.e., death, worsening of
imaging studies, or no clinical improvement) in adults and
children hospitalized with community-acquired pneumo-
nia (CAP)?

Evidence-Based Answer

For adults hospitalized with severe CAP, the use of cortico-
steroids may reduce the likelihood of mortality. (Strength
of Recommendation [SOR]: B, based on inconsistent or
limited-quality patient-oriented evidence.) For adults and
children hospitalized with CAP, the use of corticosteroids
may reduce the likelihood of early clinical failure. The risk
of hyperglycemia is transient and of limited clinical signifi-
cance.! (SOR: A, based on consistent, good-quality patient-
oriented evidence.)

Practice Pointers

CAP is a significant cause of morbidity and mortality in the
United States. There were 257,000 emergency department
visits because of CAP in 2016 and 49,157 deaths (approx-
imately 15.1 per 100,000 people) from CAP in 2017.>* The
authors of a previous Cochrane review found that “in most
patients with pneumonia, corticosteroids are generally ben-
eficial for accelerating the time to resolution of symptoms,™
but the evidence was not deemed strong enough to make
firm recommendations. Subsequently, a 2015 systematic
review found that corticosteroids for adults hospitalized
with CAP might reduce mortality, use of mechanical venti-
lation, and length of hospital stay.” However, the most recent
guidelines from the American Thoracic Society (ATS) and
the Infectious Diseases Society of America (IDSA) do not
recommend using corticosteroids for adults with nonsevere
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or severe CAP, and they endorse the use of corticosteroids
only for patients with CAP and refractory septic shock.®

The authors of this review incorporated 17 random-
ized controlled trials (RCTs) with a total of 2,264 patients:
15 RCTs including 1,954 adults (mean age = 69.8 years) and
two RCTs including 310 children (mean age = 5.6 years).!
Although the authors searched broadly for studies examin-
ing all severities of pneumonia and all treatment settings,
the only studies that met inclusion criteria were RCTs of
corticosteroids used in the inpatient treatment of CAP. The
included trials were conducted in Europe (eight studies),
the Middle East (three studies), China (two studies), Japan
(two studies), South Africa (one study), and Australia (one
study). Thirteen of the 17 studies began in 2000 or later. For
the main outcomes reported in the Cochrane review, the
findings were generally consistent across the studies.

Definitions of pneumonia severity varied across studies,
but for this review the authors defined severe CAP as a Pneu-
monia Severity Index (PSI) score of more than 4.7 There was
variation among trials in corticosteroid duration (one to 10
days) and dosing, but most trials in adults used intravenous
corticosteroid dosages equivalent to 40 to 50 mg of predni-
sone per day for five to 10 days, whereas the trials in children
used varied doses of prednisolone, methylprednisolone, or
dexamethasone. The studies in this review were assessed
as being at low risk of attrition bias; low or unclear risk of
selection bias; low, unclear, or high risk of performance and
detection bias; and overall high risk of reporting bias.

The reviewers found moderate-quality evidence that
prescribing corticosteroids to 18 patients would prevent
one death (with mortality measured within 30 days of ran-
domization) and high-quality evidence that prescribing
corticosteroids to four patients would prevent one episode
of early clinical failure (e.g., death from any cause, radio-
graphic progression, clinical instability at day 5 to 8). For
adults with nonsevere CAP, the estimates of effect size for
preventing mortality by treating with corticosteroids were
too broad to allow for any firm conclusion of risk or ben-
efit, but there was high-quality evidence that treating nine
patients with corticosteroids would prevent one episode of
early clinical failure. Hyperglycemia was more common
with corticosteroid treatment, but no differences were noted
between groups in rates of gastrointestinal bleeding, neuro-
psychiatric events, or adverse cardiac events.

The two studies of treatment in children did not report
any deaths, but high-quality evidence showed that using
corticosteroids to treat three children with CAP would pre-
vent one episode of early clinical failure. The two studies
also reported no adverse events, and one trial reported that
there were no cases of hyperglycemia.

The previous Cochrane review addressing corticosteroid
treatment for CAP found insufficient evidence to support
clinical recommendations,* but subsequent meta-analyses
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Corticosteroids vs. Control for Hospitalized Patients with CAP

Quality of

Risk with corticosteroids Participants evidence
Outcomes Risk with control  (95% CI) NNT (95% CI)* (studies) (GRADE)
30-day mortality in adults 82 per 1,000 53 per 1,000 (38 to 74) 34 (24t0 125) 1,863 (11 RCTs) Moderate
30-day mortality in adults 131 per 1,000 76 per 1,000 (52 to 110) 18 (13 to 48) 995 (9 RCTs) Moderate
with severe CAP (PSI > 4)’
30-day mortality in adults 29 per 1,000 28 per 1,000 (13 to 58) - 868 (4 RCTs) Moderate
with nonsevere CAP
Early clinical failure in adults 373 per 1,000 149 per 1,000 (86 to 261) 5(4to9) 1,324 (6 RCTs) Moderate
Early clinical failure in adults 422 per 1,000 135 per 1,000 (63 to 296) 4 (3to 8) 419 (5 RCTs) High
with severe CAP (PSI > 4)’
Early clinical failure in adults 352 per 1,000 240 per 1,000 (197 t0 292) 9 (7 to 17) 905 (2 RCTs) High
with nonsevere CAP
Early clinical failure in 659 per 1,000 270 per 1,000 (158 to 461) 3 (2to5) 88 (2 RCTs) High

children

Note: The terms adults and children could not be uniformly defined because various age cutoffs were used across studies.

CAP = community-acquired pneumonia; NNT = number needed to treat; PSI = Pneumonia Severity Index; RCTs = randomized controlled trials.

*—The NNTs were calculated by the author based on raw data provided in the original Cochrane review.

Information from references 1 and 7.

have demonstrated improvements in morbidity®*'® and mor-
tality® when adjunctive corticosteroids are used in hospital-
ized patients with CAP. The recent ATS/IDSA guidelines®
were published after this Cochrane review, focus only on
adults, and cite the four previous meta-analyses>*'%; how-
ever, they do not address the findings of this review. The
ATS/IDSA guidelines do not support routine use of corti-
costeroids in adults with severe or nonsevere CAP, but they
call for further research in this area.®

The practice recommendations in this activity are available at
http://www.cochrane.org/CD007720.

Editor’s Note: This review was completed prior to the
onset of the coronavirus disease 2019 (COVID-19) pandemic
and thus should not be seen as evidence that corticosteroids
have a role in the treatment of COVID-19 pneumonia.
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