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Abstract: Droxidopa is approved for the treatment of neurogenic orthostatic hypotension 
(nOH) symptoms and requires patients to be titrated to individualized effective doses (100– 
600 mg, three times daily) based on symptomatic response. As per the product label, droxidopa 
should be titrated every 24–48 hours to an optimum maintenance dose (maximum daily dosage 
1,800 mg). In an examination of patients with nOH treated in clinical practice settings (n=4,506) 
using data from the central Northera specialty-pharmacy hub, titration schedules, daily titration 
dosage (ie, dosage during first dispensation, the assumed titration period), and daily maintenance 
dosage (dosage during subsequent dispensations) were characterized. It was found that custo-
mized titration schedules (ie, different from the product-label recommendation) had been used in 
53% of patients, and these patients had had an average daily titration dosage of 567 mg. In 
contrast, patients who were titrated as per the label schedule (48 hours, 37%; 24 hours, 10%) had 
daily titration dosages of 1,500–1,650 mg. A relationship between treatment persistence (mea-
sured by number of refills) and maintenance dosage was identified. Average daily maintenance 
doses in patients who received 2, 3–6, 7–24, and >25 dispensations were 938, 969, 1,069, and 
1,167 mg, respectively (P<0.0001). In summary, our data suggest that more than half the patients 
treated with droxidopa in clinical practice settings are not titrated using the schedule recom-
mended on the product label (ie, not 24–48 hours), and as a result receive lower daily dosages of 
droxidopa than those treated using the recommended titration schedules. Lower daily mainte-
nance dosages of droxidopa were associated with shorter treatment persistence (ie, fewer 
dispensations). Reasons for discontinuation could not be examined in this study, but further 
investigation of these persistence data is warranted. 
Keywords: customized titration, real-world evidence, symptomatic relief

Plain-Language Summary
People with neurodegenerative diseases often experience low blood pressure after 
standing, a condition called neurogenic orthostatic hypotension (nOH). Symptoms 
of nOH, such as dizziness and lightheadedness, can increase patients’ risk of falls, 
affect daily activities, and decrease quality of life. Droxidopa is approved for the 
treatment of nOH symptoms. When treating patients with droxidopa, health-care 
providers (HCPs) must titrate them to an individualized dosage that provides 
optimal relief of nOH symptoms. Droxidopa’s prescribing label recommends start-
ing patients with a 100 mg dose three times daily and increasing the dose every 24– 
48 hours until symptom improvement is achieved or the maximum recommended 
dosage of 1,800 mg/day is reached. We used prescribing data to examine titration 
schedules and dosages used by HCPs when treating patients with droxidopa. Over 
50% of patients treated with droxidopa had not been titrated in accordance with the 
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product label. These patients received lower dosages than 
patients who had been titrated as per the label. Dosage 
appeared to affect the time patients continued with treat-
ment: patients who received the highest dosages remained 
on treatment the longest. We do not know why patients 
who received lower dosages stopped treatment sooner, but 
they may not have been receiving an adequate dosage to 
improve their symptoms. Because they do not experience 
sufficient symptomatic improvement, they may stop treat-
ment. When treating patients with droxidopa, HCPs should 
consider if faster titration and higher doses in accordance 
with the product label would be beneficial.

Introduction
The disease burden experienced by patients with neuro-
genic orthostatic hypotension (nOH), a sustained drop in 
blood pressure (BP) upon standing that is associated with 
autonomic dysfunction disorders,1,2 can be substantial. 
Such symptoms as dizziness, lightheadedness, and syn-
cope can increase the risk of falls and fall-related injury, 
negatively affecting the ability to perform daily activities 
and decreasing quality of life.3–5

Droxidopa 100–600 mg three times daily (ter in die 
[TID]), a prodrug of the sympathetic neurotransmitter 
norepinephrine,6 is approved for the treatment of symp-
toms of nOH (orthostatic dizziness, lightheadedness, or the 
“feeling that you are about to black out”) in patients with 
primary autonomic failure (Parkinson disease, multiple- 
system atrophy, pure autonomic failure), dopamine β- 
hydroxylase deficiency, and nondiabetic autonomic 
neuropathy.7 Because symptomatic nOH is associated 
with different underlying pathologies and responses to 
droxidopa can vary among patients, treatment needs to 
be titrated to an individualized dosage to achieve optimum 
symptomatic improvement. Labeling instructions state that 
droxidopa should be titrated to symptomatic response in 
increments of 100 mg TID every 24–48 hours, starting at 
100 mg TID up to a maximum of 600 mg TID (maximum 
total dosage 1,800 mg/day).7 In clinical trials, titration 
periods ≤2 weeks have been used to identify participants’ 
individually optimized dosage based on tolerability and 
symptomatic improvement.8–12 The mean optimized total 
daily droxidopa dosages in these clinical trials were 
1,170–1,314 mg (ie, 390–438 mg TID),8–11 with 82% of 
patients receiving ≥900 mg/day (ie, ≥300 mg TID).12

To better understand titration schedules, daily dosages, 
and treatment persistence associated with real-world use of 
droxidopa in clinical practice settings, we analyzed 

specialty pharmacy–dispensing data at the individual 
patient level. Herein, we describe our findings, compare 
them with clinical trial data, and discuss important clinical 
implications of droxidopa-titration patterns and dosage 
identification in the treatment of patients with nOH.

Methods
Our analyses used data from patients prescribed droxidopa and 
enrolled through the central Northera specialty-pharmacy hub 
(Lash Group [AmerisourceBergen], Fort Mill, SC, USA). 
Only patients with a paid 30-day first dispensation were 
included in our analyses, and it was assumed that the first 
prescription represented titration. Because the titration sche-
dule (ie, increments of dosage increase) cannot be determined 
from dispensing data, the average daily dose across the 30-day 
titration period was determined by assuming that the amount 
of droxidopa prescribed for the first 30 days was related to 
clinicians’ target for maintenance doses. Subsequent 
dispensations were assumed to occur posttitration and were 
considered the maintenance dosage (milligrams of drug dis-
pensed/days supplied). Using the number of refills as 
a surrogate for persistence, the relationship of maintenance 
dosage with continued treatment (ie, treatment persistence) 
was examined. Patients were stratified based on the number 
of refills of droxidopa: patients having received only two (ie, 
one titration and one maintenance), three to six (approximating 
≤180 days of persistence), seven to 24 (approximating ≤2 
years of persistence), and those with ≥25. Comparisons 
between groups were analyzed using one-way ANOVA and 
Tukey–Kramer post hoc tests, with significance set at P<0.05.

Results
In this study, 4,506 patients were analyzed, and we found that 
customized schedules (ie, different from the product-labeling 
recommendation) had been used for 53%. Patients on 
a customized titration schedule received an average daily 
titration dosage of 567 mg, and 52% received a droxidopa 
dosage ≤300 mg/day. Only 13% of patients on a customized 
titration schedule reached an average daily droxidopa dosage 
>900 mg versus 82% of the clinical trial population.12 In 
contrast, average daily titration dosages were almost triple 
(1,500–1,650 mg) for the 47% of patients titrated according 
to the label (48-hour titration, 37%; 24-hour titration, 10%). 
Average daily dosages in patients titrated according to the 
label were more closely aligned with those used by patients 
in the clinical trials (1,170–1,314 mg) than with those pre-
scribed according to customized titration schedules. These 
data indicate that >50% of patients treated with droxidopa in 
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clinical practice settings are titrated according to physician 
preference (ie, customized titration) and not according to the 
recommended schedule on the product label or methods used 
in registration trials. Importantly, customized titration sche-
dules are generally associated with lower daily dosages of 
droxidopa. However, the reason(s) that customized titration 
schedules were used by prescribers could not be ascertained 
from the Northera hub.

The dosage ranges used for the second fill, representing 
an estimate of the daily maintenance dosage, are shown in 
Figure 1. For the second fill, average daily dosages 
≤600 mg were used by 1,796 patients. In our analyses, 
we also identified a significant relationship between initial 
daily maintenance dosage of droxidopa (calculated from 
total milligrams dispensed on second dispensation/days 
supplied) and treatment persistence (determined by num-
ber of refills, P<0.0001; Figure 2A). Patients with the 

Figure 1 Average daily dosages of droxidopa at the second fill (ie, maintenance dosage) based on the 30-day supply ordered by the prescriber.

Figure 2 (A) Box plot of initial daily maintenance dosage by number of dispensations. (B) Distribution of average daily maintenance dosage in persistence groupings.* *For 
patients with only two fills (ie, one titration and one maintenance), data represent dose on the second dispensation. All other categories represent average daily dose across 
all dispensations after the first (ie, titration). †Number of refills received may not align with actual time on therapy, because patients’ prescribed daily regimens could not be 
determined from the data. Discontinuation was defined as no prescription refill within 30 days of the previous fill having run out .
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fewest dispensations (only two fills) began treatment at the 
lowest average initial daily maintenance dosage (938 mg), 
and those with the most dispensations (≥25) started at the 
highest average initial daily maintenance dosage (1,-
167 mg). Examination of dosage-level stratification by 
number of dispensations also supports a relationship 
between greater persistence and higher average daily 
dosage (Figure 2B). Notably, this analysis showed that 
nearly half the patients (48%) who discontinued after 
two dispensations had received a dosage ≤600 mg/day, 
whereas most patients (82%) who continued to receive 
droxidopa for >2 years received >600 mg/day. Taken 
together, our analyses of real-world clinical practice data 
indicate that many patients are not titrated to clinically 
relevant doses and that there is a relationship between 
higher maintenance dosages and greater treatment 
persistence.

Discussion
Although droxidopa treatment can be effective at all 
approved dose levels (100–600 mg TID) and optimal 
dosage will vary for each patient, treatment for most 
patients (>80%) in the clinical trials was titrated to 
a maintenance dose ≥300 mg TID (≥900 mg/day).12 

Although the relationship between daily titration and 
final maintenance dosage was not established in our ana-
lyses, it can be assumed that they are strongly related. Our 
real-world clinical evidence suggests that customized titra-
tion schedules may lead to the identification and use of 
lower daily maintenance dosages of droxidopa and even-
tual lack of treatment persistence. This suggests that some 
patients may prematurely discontinue due to a perception 
of treatment failure when their dosage may have been 
suboptimal.

It is important that clinicians recognize potential nega-
tive clinical outcomes associated with the identification of 
suboptimal droxidopa treatment dosages that could result 
from insufficient titration practices. Slow dosage increases 
during titration, and possible underdosing of patients is not 
only undesirable (eg, delaying relief from the burdensome 
symptoms of nOH) but also could have profound and 
potentially dangerous consequences (eg, decreasing ability 
to function in daily activities, increasing risk of falls and 
injuries). Further, we believe that effects of underdosing 
may contribute to the association between lower droxidopa 
dosages and persistence (ie, fewer dispensations) identified 
in our study. Because patient perception of medication 
benefit is an important contributor to treatment 

persistence,13 underdosing may cause patients to become 
frustrated by slow or inadequate symptomatic improve-
ment and then prematurely discontinue treatment because 
of this perceived lack of benefit. However, because rea-
sons for discontinuation were not available in our data 
source, we cannot dismiss the possibility that some 
patients discontinued for reasons other than lack of effi-
cacy (eg, adverse events, out-of-pocket costs, insurance- 
plan approval, medication burden).

Prescribers should ensure that patients are efficiently 
titrated to achieve a symptomatic response that is well 
tolerated, thus allowing the patients to experience relief 
of nOH symptoms with the initiation of droxidopa treat-
ment. Careful monitoring of patient progress during drox-
idopa titration and treatment is essential, and clinicians 
should aim to identify each patient’s individually opti-
mized dosage based on symptomatic and functional 
improvement promptly by increasing the dose in 
a manner consistent with the product-label recommenda-
tion and clinical trial methods. When titration needs to be 
stopped because of lack of tolerability (eg, adverse effects, 
occurrence of supine hypertension), it is important that 
treatment not be stopped altogether. Rather, maintenance 
treatment should be initiated at the previous titration dose, 
assuming it provided reasonable efficacy, safety, and toler-
ability. Data from a retrospective single-center chart 
review showed that cognitive and behavioral symptoms 
emerged in a few patients (six of 101) during dose escala-
tion of droxidopa. However, in most of these patients (four 
of six), these effects resolved after dose reduction,14 which 
suggests that reducing the dosage of droxidopa to maintain 
a balance of efficacy, safety, and tolerability is viable.

During droxidopa titration and maintenance treatment, 
tolerability evaluations should include periodic measure-
ments of supine BP, because any antihypotensive treatment 
for nOH can increase the risk of supine hypertension.15 It 
is recommended that supine BP be measured by the patient 
at home during initial titration, dose escalation, and based 
on clinical experience once a week during stable treat-
ment. Patients with supine systolic BP >180 mmHg or 
diastolic BP >110 mmHg (ie, severe supine hypertension) 
during these home BP checks should be considered for 
treatment with short-acting antihypertensive agents by 
their treating physician. Home BP monitoring can be sup-
plemented by in-office BP checks at the physician’s 
discretion.3

Although reasons for use of customized titration sche-
dules could not be examined in our study, some prescribers 
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may employ these nonrecommended titration regimens as 
a measure of caution (eg, to mitigate potential tolerability 
concerns with more rapid titration). Overall clinical trial 
data on droxidopa suggest that increasing the dose to 
individual tolerance using the titration schedule on the 
label should not be a safety concern, nor should it be 
precluded outright. However, it is important to recognize 
that patient populations treated in clinical practice may 
differ from those in clinical trials (eg, comorbidities, 
underlying cause of nOH), which is a reason that droxi-
dopa should be individually titrated.

Our real-world data indicate that droxidopa titration 
and dosing regimens in clinical practice often differ from 
the clinical development experience, although we were 
unable to fully examine the reasons for the observed 
variations. It is possible that patients treated in real-world 
clinical practice settings had characteristics (eg, disease 
severity, demographics, comorbidities) different from 
patients eligible for inclusion in the clinical trials that 
affected the outcomes examined (eg, dosage selection, 
titration schedule, treatment persistence). Physicians 
should monitor patient progress appropriately during drox-
idopa treatment to ensure that patients experience optimal 
symptomatic and functional improvement.

In the randomized clinical trials, droxidopa was gen-
erally well tolerated, with adverse events of headache, 
dizziness, nausea, and hypertension most commonly 
reported.12 Rates of supine hypertension in patients receiv-
ing droxidopa in short-term studies (1–8 weeks’ exposure) 
were low (3.1%–7.9%).12 Supine hypertension rates in 
long-term treatment studies (up to 24 months) were 
3.8%–12.3%.16,17

There are some limitations that warrant caution when 
interpreting real-world clinical data and comparisons with 
clinical study data. The observational cross-sectional 
design of this study limits the ability to draw strong con-
clusions about the relationship between titration dosage/ 
regimens and treatment persistence. Additionally, the rea-
sons for using customized titration schedules could not be 
examined in our study. Some prescribers may use these 
customized titration regimens to mitigate potential toler-
ability concerns with more rapid titration. Further, patient 
adherence and compliance could not be determined; there-
fore, the number of refills a patient had received may not 
accurately reflect treatment persistence. Finally, the asso-
ciation between titration dosage and relief of nOH symp-
toms was not evaluated.

Conclusion
Our analyses of clinical practice data suggest that prescri-
bers often customize titration of droxidopa using relatively 
lower dosages than those shown to be effective in clinical 
development trials. Our key findings that titration 
dosage is related to the titration method and that treatment 
persistence is related to maintenance dosage are important 
and clinically relevant considerations in the treatment of 
patients with nOH. If patients do not experience sympto-
matic relief, treatment discontinuation may occur because 
of a perceived lack of benefit. Because suboptimal dosing 
may lead to poor clinical outcomes (eg, inadequate relief 
from nOH symptoms, impaired ability to perform daily 
activities, risk of falls), prescribers should consider if 
patients might benefit from higher doses and faster titra-
tion when initiating droxidopa treatment.
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