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and then 20mg per day intravenously for 4 days, or
alternatively a tapering dose of methylprednisolone
orally for 46 days.!® There were no differences
in dyspnea, health-related quality of life, patient
satisfaction, length of hospital stay, readmission rate,
FEVi, or FVC.

The third randomized trial varied the route of
administration and co-interventions. Thirty-four
patients with AECOPD were randomly assigned
to receive methylprednisolone 40mg orally plus
bronchodilators by meter dose inhaler or, alternatively,
methylprednisolone 40mg intravenously plus nebulized
bronchodilators.!” No differences were detected in the
length of hospital stay, treatment failure rate, or FEV.

Discussion

Systemic steroids administered to patients with
AECOPD reduce treatment failure, shorten hospital
length of stay, improve lung function, and reduce

dyspnea.? However, observational evidence suggests
that high-dose systemic steroids (i.e., the usual clinical
practice®) are associated with worse clinical outcomes
than low-dose systemic steroids®* A potential
explanation for this observation is that the undesirable
effects of systemic steroids are probably more common
or more severe when higher doses are used, including
hyperglycemia, delirium, fluid retention, muscle
weakness, infection, and other side effects.
Observational evidence may be misleading because
results may be influenced by unmeasured confounders.
Therefore, we sought randomized trials to answer our
question, “Should patients having an AECOPD receive
low-dose or high-dose systemic steroids?” Despite
reviewing the titles, abstracts, and/or full text of roughly
2000 articles, we did not identify a single randomized
trial that compared high-dose systemic steroids with
low-dose systemic steroids in patients with AECOPD,
or that provided enough data for us to perform our own
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Table 2. Summary of Randomized Trials Comparing Systemic

Steroid Regimens

Study
Dose

Intervention

No studies identified
Duration

Niewoehner 15 days: Methylprednisolone

Comparator

56 days: Methylprednisolone

Key Findings

There were no differences in treatment

19999 125 mg IV q6 hours on days 125 mg IV g6 hours on days failure rate, hospital length of stay,
1-3, then prednisolone PO 1-3, then prednisolone PO change in FEV1, or adverse events. An
taper on days 4-15, then taper on days 4-56; n=80. exception was that serious secondary
placebo on days 16-56; n=80. infections were more common among
the long-duration group.
Sayiner 3 days: Methylprednisolone 10 days: Methylprednisolone Longer duration steroids conferred
20017 0.5 mg/kg IV g6 hours on 0.5 mg/kgIV g6 hours on days greater improvement in FEV;, FVC, PaO,,
days 1-3, then placebo IV 1-3, then methylprednisolone = and dyspnea on exertion. There was no
ql2 hours on days 4-6, then 0.5 mg/kg IV q12 hours on difference in the re-exacerbation rate or
placebo IV gD on days 7-10;  days 4-6, then hyperglycemia.
n=17. methylprednisolone 0.5 mg/
kg IV gD on days 7-10; n=17.
Chen 7 days: Prednisolone 30 mg 14 days: Prednisolone 30 mg There was no difference in the symptom
200810 PO gD on days 1-7, then PO gD on days 1-10, then scores, treatment failure, re-exacerbation
placebo PO gD on days 8-14; prednisolone 15 mgPO gD on rate, length of hospital stay, FEV;, PaO,,
n=44. days 11-14; n=43. or adverse effects.
Leuppi S days: Methylprednisolone 14 days: Methylprednisolone There was no difference in the time to
20138 40mg IV on day 1, then 40mg IV on day 1, then next exacerbation, re-exacerbation rate,

prednisone 40 mg PO on days
2-5, then placebo on days
6-14; n=157.

Steroid Type

prednisone 40 mg PO on days
2-14; n=157.

time to death, recovery of lung function,
or adverse reactions.

Rizzato Deflazacort: Deflazacort Methylprednisolone: Adverse effects were less frequent in the
199813 hemisuccinate 60 mg IV on Methylprednisolone 40 mg IV  deflazacort group; however, the adverse
days 1-7; n=30. on days 1-7; n=30. effects noted were minor and not clearly

drug-related. There was no difference in
dyspnea, wheezing, use of accessory
muscles, cyanosis, FEV;, FVC, or peak
expiratory flow rate.

Li Dexamethasone: Methylprednisolone: Methylprednisolone conferred greater

200312 Dexamethasone 0.375 mg/kg Methylprednisolone 2 mg/kg benefit on FEV,, symptom score, SpO,,

IV gD on days 1 through 7-14,
then changed to prednisone
30 mg PO gD and reduced by
5 mg every 3 days until taking
5 mg PO gD, then, switched to
ICS; n=71.

IV gD on days 1-3, then
reduced by 40 mg every 3
days. After 7-14 days of
methylprednisolone IV,
switched to prednisone 30mg
PO gD and reduced by 5 mg
every 3 days until taking 5 mg
PO gD, then switched to ICS;
n=71.

and time to maximal effect. There were
no differences in PaO,, sputum culture,
or adverse effects.
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Aggarwal Hydrocortisone: Methylprednisolone: The methylprednisolone group had a
201111 Hydrocortisone 200 mg IV q6 Methylprednisolone 125 mg better FEV, better peak expiratory flow,

hours until discharge, then

IV for one dose, then 40 mg IV and less hyperglycemia than the

prednisolone 0.75 mg/kg PO g6 hours until discharge, then hydrocortisone group. There were no

gD for 2 weeks; n=50.

Route

methylprednisolone 0.6 mg/kg differences in the treatment failure
gD for 2 weeks; n=47.

components, length of ED stay, or
dyspnea.

De Jong Intravenous: Prednisolone Oral: Prednisolone 60 mg PO There were no differences in treatment
200714 60 mg IV gD + placebo PO gD + placebo IV gD on days 1-5, failure, length of stay, FEV;, or health-
gD on days 1-5, then switch  then switch to prednisolone related quality of life.
to prednisolone 30 mg PO 30 mg PO gD and begin
gD and begin tapering 5 mg  tapering 5 mg per day until

per day until either off or at
prior maintenance dose;

either off or at prior
maintenance dose; n=103.

n=107.
Multiple Variables
Willaert Methylprednisolone 40 mg IV Methylprednisolone 32 mg PO  Three variables: duration, route, and dose.
200216 gD for days 1-10, then 20 mg gD for days 1-7, then 24 mg PO There were no differences in dyspnea,
IV gD for days 11-14; n=19. gD for days 8-11, then decrease health-related quality of life, patient
by 4 mg PO gD every 7 days; satisfaction, length of hospital stay,
n=18. readmission rate, FEVy, or FVC.
Shortall Methylprednisolone 40 mg PO Methylprednisolone 40 mgIV ~ Two variables: Route and co-intervention
200217 gD + MDI bronchodilators; gD + nebulized bronchodilators; (MDI vs. nebs). There were no differences
n=19. n=15. in the length of hospital stay, treatment
failure rate, or FEV;.
Cerviker Methylprednisolone 32 mg/ Methylprednisolone 1.0 mg/kg Two variables: dose and route. There was
2014 day PO for days 1-7; n=20. IV gD for days 1-4, then 0.5 mg/ no difference in the length of hospital stay,

kg IV gD for days 5-7; n=20.

treatment failure rate, re-exacerbation rate,
unplanned visits to primary care physician
or emergency department, or number of
hospitalizations. There were similar
improvements in FEV;, PaO,, and dyspnea
in both groups.

PO= oral; IV= intravenous; n= number; g= every; gD= every day; FEV = forced expiratory volume in 1 second; FVC= forced vital capacity;
PaOqx= arterial oxygen tension; SpO2= oxygen saturation measured by pulse oximetry; MDI= metered-dose inhaler.

analysis. Therefore, a critical knowledge gap exists
and randomized trials comparing high-dose with low-
dose systemic steroids in patients with AECOPD are
urgently needed.

While we did not find any trials evaluating the dosing
of systemic steroids, we did identify multiple trials
that compared different durations, types, and routes of
systemic steroid therapy, as well as trials comparing
multiple variables. Overall, it appeared that short
durations of systemic steroids were as effective as longer
durations on most clinical outcomes.” 1 There was no
evidence that alternative steroid types were superior to

methylprednisolone!!"'® and oral steroids appeared as

effective as intravenous steroids.'*

The major limitation of our study is the high rate at
which new studies related to the treatment of AECOPD
are being published, as indicated by the observation
that more than 100 potentially relevant articles were
published between our first literature search in the
fall of 2014 and our repeat literature in the summer
of 2015. Thus, it is possible, that a relevant study will
be published between the completion of our literature
search in the summer of 2015 and publication of this
systematic review. In addition, neither foreign language
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databases nor allied health databases were searched;
therefore, the possibility that a relevant study was not
detected cannot be excluded. Finally, we did not reach
out to the authors of the trials that varied multiple
variables, including dose, to obtain the raw data and
perform our own subgroup analysis comparing doses.

Conclusion
Our systematic review failed to identify any
randomized trials comparing different doses of

systemic corticosteroids for patients with AECOPD.
Observational studies suggest higher doses are
associated with the potential for adverse effects, but
such analyses do not provide strong evidence due to
the potential for unmeasured confounding or bias.
Randomized controlled trials that measure patient-
centered outcomes are needed to support the choice of
systemic steroid dose in patients with AECOPD.
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