
Introduction
Orthostatic hypotension (OS) is a
common clinical finding in hospital
admissions and can be difficult to
manage. It is a significant contributor
to falls and syncopal episodes, particu-
larly among the elderly population,
leading to increased morbidity and
mortality in this age group. The aetiol-
ogy of OS can vary and in some cases
be complex. Patients with diabetes 
can develop OS as a result of diabetic 
autonomic neuropathy. Midodrine is a
vasopressive agent and one of several
pharmacological therapies developed
to try and improve symptomatic OS. It
was initially granted FDA approval in
1996 for the treatment of dysautono-
mia and OS, but questions still exist
over its efficacy. At present, it remains
an unlicensed medication in the UK.

Pharmacology
The pharmacological action of mido-
drine is displayed in Figure 1. It is a
prodrug, undergoing deglycination to
its active metabolite desglymidodrine
in the systemic circulation. Desgly -
midodrine is an alpha-1 receptor 
agonist and acts on alpha-adrenergic
receptors on arterial and venous 
vasculature. In doing so, it increases 

vascular tone and elevates blood pres-
sure. Midodrine is administered orally,
in tablet form, and has excellent
bioavailability at 93%. Plasma levels of
desglymidodrine peak after 1–2 hours
and it has a half-life of 3–4 hours. The
combination of these features make
midodrine a very attractive drug for
treating OS associated with autonomic
dysfunction for two reasons: (1) high
oral bioavailability allows this drug to
be used in a patient population who
often suffer from concomitant gastro-
paresis due to their autonomic dys-
function; and (2) plasma peak 1 hour
after ingestion allows midodrine to be
taken at meal times and offset any
postprandial falls in blood pressure. In
addition, desglymidodrine does not
cross the blood-brain barrier and
therefore has no effect on the central
nervous system.

Trials of safety and efficacy
Midodrine has undergone an
unusual journey since first appearing
in 1996. Originally brought to the
market under the name ProAmatine,
midodrine received accelerated
approval by the FDA under its
‘Subpart H’ process. This process
exists to allow speedy approval 

Figure 1. The pharmacological action of midodrine
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NOTES. Midodrine is converted to its active form desglymidodrine in the circulation. This acts on alpha-1
receptors on arterial and venous vessels to increase vascular tone and, in turn, increase blood pressure.



of drugs for ‘serious and life-
threatening conditions’. Approval
was granted based on a study
which demonstrated that midodrine
increased blood pressure in patients
with symptomatic OS. The licence
was granted on the condition that
post-approval studies would be con-
ducted to confirm a clinical benefit
in patients – e.g. improvement in
patient quality of life. In 2010 the
FDA threatened to remove mido-
drine from the market due to the fact
that these post-approval studies have
not been undertaken. Subsequently,
a deal was reached and agreed to 
perform these trials, and they are due
to be completed by the end of 2014.
Despite the above legal difficulties

there have been a number of trials
investigating the use of midodrine in
treating symptomatic OS. However,
the results of these trials are variable
and often contrasting. A systematic
review of midodrine’s use in treating
dialysis-induced OS showed positive
results;1 with significant increases in
systolic and diastolic blood pressure
both supine and standing. Patients in
these studies also reported improve-
ment in symptoms. Conversely,
another systematic review of mido-
drine in OS showed no statistically
significant difference in systolic
blood pressure or mean arterial pres-
sure from sitting to standing when
compared to placebo.2 In both these
reviews, authors were critical of the
quality of the studies citing poor
methodology, lack of power and bias. 
The main safety concern with

midodrine is supine hypertension.
However, as all studies so far con-
ducted with midodrine have been
short term, the long-term risks of
midodrine therapy are not known.
Almost all studies also report a
higher incidence of piloerection, 
urinary retention, urinary frequency
and paraesthesia.

Specific evidence for use 
in diabetes
Diabetes is a well-known cause of
neuropathy in patients with poor gly-
caemic control. Patients with diabetic
autonomic neuropathy can experi-
ence resting tachycardia, constipa-
tion, gastroparesis and particularly
OS. Orthostatic hypotension caused
by autonomic failure is the aetiology
for which midodrine has the
strongest evidence base. A study of
171 patients showed a significant
increase in standing blood pressure
compared with placebo (p<0.001)3
and this increase was maintained
throughout a three-week treatment
period. The study also used an 11-
point scale to assess improvement in
light-headedness. Again, there was a
statistical improvement in light-head-
edness compared with placebo 
(p=0.02). However, there are a num-
ber of issues with this paper. One is
that the scale used to assess light-
headedness is not validated and has
not been used in any other studies to
allow comparison and ensure repro-
ducibility. Another is that there was a
disproportionate number of drop-
outs between the two groups, with
only 72% of patients in the mido-
drine group completing the study
compared with 90% in the placebo
group. The reason for this discrep-
ancy is also not explicitly described.

Discussion
It is clear that some evidence does
exist for using midodrine to treat OS.
Indeed, the patients who may be
most likely to benefit are those who
experience OS as a complication 
of advanced diabetic neuropathy.
However, the evidence that is avail-
able is insufficient and, in many
cases, flawed. Certainly, midodrine
should not be used as first-line 
pharmacological therapy for OS. In
the UK, fludrocortisone (prescribed

‘off-label’ for OS) is used in the first
instance and there have been no
comparative studies with midodrine
to suggest that this practice should
change. The upcoming clinical effec-
tiveness study results, ordered by the
FDA, may improve the evidence base
for midodrine. However, its role in
the treatment of OS may have already
been superseded by the introduction
of newer therapies. Droxidopa, a 
prodrug of epinephrine, has strong
evidence to suggest a benefit in OS,
with a smaller side-effect profile. In
February 2014, droxidopa became
only the second drug, after mido-
drine, to receive a licence from the
FDA for the treatment of orthostatic
hypotension.
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l Midodrine is a potent vasoconstrictor
but the evidence surrounding its use in
clinical practice is conflicting

l The evidence base that exists for using
midodrine to treat orthostatic
hypotension is insufficient

l Newer therapies are coming onto the
market to treat orthostatic hypotension,
with better evidence and fewer side
effects
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