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Rationale & Objective: Major depressive disorder
(MDD) is common among hemodialysis patients,
but treatment can add to their pill burden and may
be limited by nonadherence. We sought to inves-
tigate the value of directly observed, once-weekly
fluoxetine dosing in MDD.

Study Design: Feasibility trial of adult hemodialysis
patients with untreated MDD. The diagnosis of
MDD was determined using the Mini International
Neuropsychiatric Interview.

Setting & Participants: 16 patients at 15 hemo-
dialysis facilities in Northeast Ohio.

Intervention: Patients were initially prescribed 20
mg of fluoxetine once daily for 2 weeks to assess
their tolerance. The patients took this daily fluoxe-
tine unobserved at home. They were then transi-
tioned to 90 mg of fluoxetine once weekly for 10
weeks. The patients took this weekly fluoxetine
during hemodialysis treatment and were observed
by the study staff. The dose was increased to 180
mg once weekly among patients with an inade-
quate response based on the judgment of the
prescribing clinician.

Outcomes: Mini International Neuropsychiatric
Interview diagnosis of MDD at the end of the trial
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and changes in the Patient Health Questionnaire
(PHQ-9) scores over 12 weeks.

Results: One patient withdrew from active treat-
ment after 2 daily doses of 20 mg of fluoxetine
because of side effects of stomach cramping,
vomiting, dizziness, and lightheadedness but
completed the baseline and final assessments. The
remaining 15 patients received all scheduled
weekly fluoxetine doses during the trial. At 12
weeks, 14 of 16 patients (87.5%) no longer met the
criteria for MDD (P < 0.001). Among all partici-
pants, the mean PHQ-9 scores decreased from
11.3 to 6.6 (P = 0.002).

Limitations: Small sample size, modestly elevated
baseline PHQ-9 scores, no comparison group, and
short treatment duration.

Conclusions: Directly observed, once-weekly
fluoxetine may be an effective and well-tolerated
treatment option for hemodialysis patients. Future
research should investigate longer-term health
outcomes of weekly fluoxetine in this population
and explore the feasibility of implementing this
depression treatment model in routine clinical
practice. Trial Registration: This trial was
registered at clinicaltrials.gov as NCT03390933.
Major depressive disorder (MDD) is the most common
psychiatric disorder among maintenance dialysis pa-

tients, affecting approximately 20%-30% of hemodialysis
patients.1-4 MDD is associated with many adverse out-
comes, including poor adherence to treatment, inadequate
nutrition, increased hospitalization, and premature
death.4-8 However, treating depression can add to the
patient’s pill burden and may be limited by nonadherence.
Previous studies have reported a self-perception of not
being depressed enough for an antidepressant medication,
reluctance to add to current pill burdens, and concerns
about becoming reliant on antidepressants as possible
reasons for nonadherence to depression medication regi-
mens.9 A previous study estimated that hemodialysis pa-
tients already take a median of 19 pills per day.10 The use
of antidepressants for the treatment of depression in the
hemodialysis population has been established in previous
studies.9,11-13 However, neither the use of directly
observed antidepressant therapy nor weekly fluoxetine has
been studied in this population.
There is substantial evidence that directly observed
treatment of tuberculosis and HIV increases adherence,
reduces patient burden, and improves outcomes.14-21

Directly observed treatment generally involves a stan-
dardized treatment regimen that is observed by a health
care worker or trained layperson over time. Directly
observed therapy has been particularly effective for hard-
to-reach, marginalized, and incarcerated populations.21

Fluoxetine is the only selective serotonin reuptake in-
hibitor with a long-acting formulation. Research in the
general population has found that the once-weekly
formulation of the antidepressant fluoxetine at a dose of
90-180 mg is as effective and safe as the standard
formulation fluoxetine at a daily dose of 20 mg for the
management of MDD.22-24 Additionally, the weekly
formulation may be more acceptable by patients who
already have a high pill burden, is associated with higher
rates of adherence, and does not require kidney- or
hemodialysis-related dose adjustments.13,23,25-29 This
feasibility trial investigates the use of directly observed
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PLAIN-LANGUAGE SUMMARY
Major depressive disorder (MDD) is a common disorder
among patients receiving hemodialysis. However, pa-
tients may perceive treatment for MDD to be too
burdensome when added to an already taxing hemo-
dialysis regimen. This feasibility trial was designed to
examine the efficacy and tolerability of a once-weekly,
directly observed fluoxetine treatment protocol for
MDD management in this population. Hemodialysis
patients with untreated MDD were enrolled for 12
weeks of directly observed fluoxetine treatment. Their
safety and progress was monitored by a psychiatric
nurse practitioner. Following the completion of the
study, only 2 of the 16 patients still met the criteria for
MDD. Overall, once-weekly, directly observed fluoxe-
tine for MDD in this population appears to be a safe,
effective, and well-tolerated treatment modality.

Kauffman et al
weekly fluoxetine to treat MDD in patients receiving
hemodialysis.
METHODS

Setting and Participants

The study was conducted at 15 in-center hemodialysis
facilities that are part of the Centers for Dialysis Care
system in Northeast Ohio. All adult, English-speaking,
cognitively intact patients who had been on mainte-
nance hemodialysis for at least 3 months were invited
to participate in an ongoing project investigating the
psychometric properties of a depression screening in-
strument, the Patient Health Questionnaire (PHQ-9),
among hemodialysis patients. A PHQ-9 score of ≥10 is
an established threshold for clinically relevant depressive
symptoms. However, we found in our preliminary
work that some patients with scores of <10 still met the
diagnostic criteria for MDD. As a result, patients who
scored ≥10 on the PHQ-9 or scored 5-9 while also
reporting anhedonia or a depressed mood were further
evaluated by the study psychiatric nurse practitioner
(KMK) using the Mini International Neuropsychiatric
Interview.30 Anhedonia and depressed mood are the
first 2 questions in the PHQ-9 and correspond to the 2
key MDD diagnostic criteria. Patients with MDD based
on the Mini International Neuropsychiatric Interview
were invited to participate in a trial of weekly, directly
observed fluoxetine treatment. To focus on untreated
depression, we excluded patients who were already
taking a psychiatric medication or had other psychiatric
diagnoses. To ensure that patients would be present for
directly observed treatment, we excluded patients who
skipped more than 3 treatments in the previous 4 weeks
or had a substance use disorder. Current and previous
2

medication histories were established with chart
abstraction and verbal reports from patients. Any cur-
rent or past use of psychiatric medications was
confirmed before enrollment. However, only current
use of a psychiatric medication and a known or docu-
mented fluoxetine allergy were considered exclusion
criteria. Despite having an initial patient recruitment
goal of 96 participants, only 16 were enrolled in this
feasibility study. This resulted primarily from more
patients than expected scoring below our thresholds on
the PHQ-9 and/or being on a psychiatric medication
before enrollment (Fig 1). All participants provided
written informed consent, and the study was approved
by the institutional review board of the MetroHealth
System, Cleveland, Ohio (IRB17-00768).

Intervention

Eligible participants were initially prescribed 20 mg of
fluoxetine once daily for 2 weeks to assess tolerance. The
patients took this daily fluoxetine unobserved at home.
Clinical evaluations were performed on days 3, 7, and 14
and involved repeating the PHQ-9; asking about fluoxetine
adherence; and assessing side effects, such as nausea,
headache, and trouble sleeping.

The patients were then transitioned to 90 mg of
fluoxetine once weekly for 10 weeks. The patients took
this weekly fluoxetine during hemodialysis treatment
while observed by study staff. Clinical evaluations were
performed every 2 weeks and involved a clinical interview
and a repeat PHQ-9 to assess the response to fluoxetine and
any side effects. The dose was increased to 180 mg once
weekly among patients with an inadequate response as
determined by the prescribing clinician’s evaluation of
PHQ-9 results and patient reports of symptom response to
treatment.

Outcomes

The primary study outcomes were a Mini International
Neuropsychiatric Interview diagnosis of MDD at the end of
the trial and a change in PHQ-9 scores over 12 weeks.

Analysis

We used descriptive statistics (percentage, mean, and
standard deviation) to analyze the demographic and
medical characteristics of participants. To compare final
and baseline outcomes, we used the paired t test for
continuous variables (PHQ-9 score) and McNemar test
for dichotomous variables (MDD diagnosis). The exact
binomial confidence intervals were calculated using the
online calculator from the University of California San
Francisco (sample-size.net/confidence-interval-propor-
tion/). Of note, 95% confidence intervals are not
necessarily symmetric around midpoint estimates, espe-
cially when the percentages are close to 0% or 100%. An
intention-to-treat approach was used, and all 16
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Screened by chart 
N = 1,588

n = 340 excluded

- 144 ineligible
·   6 non-English speaking
· 15 mentally impaired
· 3 acute kidney injury
· 4 on dialysis < 3months
· 95 on psychiatric 
medica on
· 4 other psychiatric 
diagnosis
· 6 substance use
· 11 frequently skipped 
treatments

-

196 research coordinators unable 
to approach 

·41 hospitalized
·37 sleeping and won't wake
·7 hepa s B isola on
·37 COVID-19 halt to in-person 
recruitment
·74 no longer at dialysis facility

Screened in 
person

n = 1,248 

n = 1,138 excluded

470 declined to par cipate
668 ineligible

25 non-English speaking
34 mentally impaired
3 deaf
606 PHQ-9 score below threshold

Evaluated for Major 
Depressive Disorder

n = 110
n = 83 excluded

61 no Major Depression diagnosis
15 other psychiatric condi on
3 declined evalua on
4 COVID-19 halt to in-person ac vi es

Pa ents with untreated 
Major Depressive Disorder

n = 27
n = 11 declined to par cipate in 
trial

Completed 12 wks of 
fluoxe ne treatment

n = 15

Withdrew from treatment at 
2 wks due to adverse effects

n = 1

Figure 1. Consolidated Standards of Reporting Trials flowchart. Abbreviation: COVID-19, coronavirus disease 2019.
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participants are reported in the results. Analyses were
performed using JMP Pro 15 statistical software (SAS).
RESULTS

Of 1,588 Centers for Dialysis Care hemodialysis patients
screened by chart abstraction, 1,248 were screened in
person and 110 were evaluated for MDD. Reasons for
exclusion are shown in the Consolidated Standards of
Reporting Trials flowchart (Fig 1). A total of 27 patients
with untreated MDD were identified, and 16 of them
agreed to participate in the clinical trial. These 16 partic-
ipants were predominantly women, African American, and
non-Hispanic. Their mean age was 56.7 years, and the
most common cause of kidney failure was diabetes
(Table 1). The 11 eligible patients who declined to
participate did not differ from the 16 enrolled participants
with respect to age, sex, race, ethnicity, cause of kidney
failure, years on dialysis, or PHQ-9 score (Table S1).
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One patient withdrew from active treatment because of
side effects from daily fluoxetine. The patient reported
stomach cramping, vomiting, dizziness, and lightheaded-
ness after the first dose of 20 mg of fluoxetine on an empty
stomach. A second dose the next day with dinner also led
to similar side effects. As a result, the patient withdrew
from further treatment but completed the 12-week final
study assessment. Several other patients reported milder
side effects when taking daily doses of fluoxetine. Four
patients reported nausea after taking their first daily
fluoxetine doses on an empty stomach. This resolved when
subsequent daily fluoxetine doses were taken with food.
One patient reported a headache after the first daily dose
that resolved with the use of a pain reliever and did not
recur. Four patients reported daytime drowsiness when
taking daily fluoxetine, which resolved by changing dosing
to bedtime. One patient reported nervousness and rest-
lessness when the weekly fluoxetine dose was increased
from 90-180 mg. These side effects resolved and remission
3



Table 1. Characteristics of Fluoxetine Trial Participants (n = 16)

Characteristics Results
Age, y 56.7 (16.2)
Female 13 (81%)
Race
African American 13 (81%)
White 3 (19%)

Ethnicity
Hispanic 1 (6%)
Non-Hispanic 15 (94%)

Cause of kidney failure
Diabetes 9 (56%)
Hypertension 1 (6%)
Glomerulonephritis 3 (19%)
Other 3 (19%)

Time on dialysis, y 6.6 (5.1)
Baseline PHQ-9 score 11.3 (4.9)
PHQ-9 score
>10 9 (56%)
5-9, with anhedonia or depressed mood 7 (44%)
Note: Results are n (%) for categorical variables and mean (standard deviation)
for continuous variables.
Abbreviation: PHQ-9, Patient Health Questionnaire.
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of depression symptoms was maintained when the weekly
dose was decreased to 90 mg.

Of the 16 participants who began the trial, 15 received
all scheduled weekly fluoxetine doses. At 12 weeks, 14 of
16 patients (87.5%) no longer met the criteria for MDD
(P < 0.001). One of the 2 participants who had MDD at 12
weeks was the patient who withdrew. Among all 16 par-
ticipants, the mean PHQ-9 scores decreased from 11.3 to
6.6 (P = 0.002; Table 2). Individual-level changes in PHQ-
9 scores are illustrated in the graph in Fig 2.
DISCUSSION

We found that directly observed, once-weekly fluoxetine
may be an effective and well-tolerated treatment option
for hemodialysis patients. Because hemodialysis patients
typically receive treatment at dialysis facilities 3 times a
week, it may be feasible for this approach to be imple-
mented in routine clinical practice. Specifically, a
member of the dialysis treatment team could be
responsible for directly observing patients when they
take fluoxetine. The strengths of this study include a
focus on patients with untreated MDD, the use of
Table 2. Outcomes of Fluoxetine Treatment (n = 16)

Baseline 12 Week
PHQ-9 score,
mean (SD) [95% CI]

11.3 (4.9) [8.7 to 13.9] 6.6 (4.1)

Depression diagnosis,a
n (%) [95% CI]

16 (100%) [79% to 100%] 2 (12.5%

Note: One patient stopped treatment because of medication side effects but still c
Abbreviations: CI, confidence interval; PHQ-9, Patient Health Questionnaire; SD, s
aBased on the Mini International Neuropsychiatric Interview.

4

validated instruments to screen for and diagnose MDD,
and management of patients by an experienced psychi-
atric nurse practitioner.

We are not aware of any previous trials on the efficacy
of directly observed weekly fluoxetine in hemodialysis
patients. Furthermore, weekly fluoxetine is not widely
used in other clinical settings, and this study identifies a
population where this drug formulation could optimize
care engagement and health outcomes. In this study, an
experienced psychiatric nurse practitioner prescribed
fluoxetine to participants, managed their treatment, and
observed treatment adherence. Future studies may examine
the feasibility of dialysis nurse practitioners completing
these activities. To overcome obstacles to direct observa-
tion, the use of telehealth technologies (ie, video confer-
encing) may be useful in monitoring adherence and
assessing responses to treatment. Future research may also
investigate the feasibility of using telehealth in this
population.

Previous studies of daily antidepressant use found that
only 33%-55% of patients reach remission from their first
treatment regimen.31-33 Remission rates decrease with
subsequent antidepressant regimens. In hemodialysis
populations, although studies have been limited, remission
rates from antidepressant treatment have shown mixed
efficacy. In 2 studies, sertraline showed either no signifi-
cant improvement over placebo or a modest improvement
compared to cognitive behavioral therapy.9,11 Two other
studies showed significant improvements in depressive
symptom scores with sertraline or fluoxetine treatment
versus placebo.12,13 As a result, the 87.5% remission rate
in this trial is potentially important, as it continues to add
to the data supporting the efficacy and safety of antide-
pressants for the treatment of depression in hemodialysis
patients. We hypothesized that high fluoxetine adherence
because of direct observation resulted in better remission
rates than those noted in previous antidepressant studies.

However, it should be noted that the presence of
nonpharmacologic treatments, such as cognitive behav-
ioral therapy, could be a confounding variable in our
remission rates. Cognitive behavioral therapy may be
difficult for hemodialysis patients to engage in regularly
because of their high burden of disease and treatment
maintenance. This potential confounder was addressed by
the psychiatric nurse practitioner meeting with patients
weekly to speak with patients about their current func-
tioning, health, response to treatment, and
s Change P Value
[4.5 to 8.8] −4.7 (5.3) [−7.3 to −2.1] 0.002

) [1.6% to 38%] −14 (−87.5%) [−98% to −62%] <0.001

ompleted the final assessment.
tandard deviation.
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Figure 2. Individual-level changes in PHQ-9 scores. Abbrevia-
tion: PHQ-9, Patient Health Questionnaire.
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nonpharmacologic treatments for depression symptoms.
Through these clinical interviews, it was noted that 1 of
the 16 participants did begin receiving psychotherapy, but
it was intermittent. The remaining participants did not
report receiving nonpharmacologic treatments.

Weekly fluoxetine was approved by the US Food and
Drug Administration for the treatment of MDD nearly 2
decades ago.34 Studies in the general population indicate
that relapse rates are similar in individuals with MDD
continued on daily dosing versus those who are switched
to weekly fluoxetine.24,35 Side effects of weekly fluoxetine
in a general MDD sample also appear to be similar to that
of the daily formulation, with the most common being
nervousness, headache, asthenia, and diarrhea.35 Despite
the withdrawal of 1 patient in this trial because of side
effects, all side effects reported during the study were
described by patients and assessed by the prescribing
clinician to be mild to moderate, suggesting that weekly
fluoxetine may be a safe and well-tolerated treatment op-
tion for hemodialysis patients with MDD. Patients may also
find the dosing regimen less burdensome than daily anti-
depressant treatment.

Several limitations must be considered in interpreting
our results. The study sample size is small for multiple
reasons, including more patients than anticipated scoring
below the threshold on the PHQ-9 or already being on
psychiatric medications before enrollment (Fig 1). Addi-
tionally, the baseline PHQ-9 scores were modestly elevated
and a lower threshold for inclusion was established. Thus,
the findings may not apply to patients with higher PHQ-9
scores or to patients we excluded, such as those taking
psychiatric medications or those with psychiatric comor-
bid conditions. However, in clinical settings, it is not
uncommon for patients to score 5-9 on the PHQ-9, which
corresponds to mild depressive symptoms, while also
meeting the Diagnostic and Statistical Manual of Mental
Disorders diagnostic criteria for MDD (5 or more
Kidney Med Vol XX | Iss XX | Month 2022
symptoms, 1 of which is anhedonia or depressed mood,
occurring most of the day, nearly every day for at least 2
consecutive weeks and causing clinically significant distress
or impairment) and reporting distress from symptoms.36

This is what we found to be the case in our hemodialy-
sis population. Adding qualitative data from clinical in-
terviews between the psychiatric nurse practitioner and the
participants may have added clarity and richness to our
understanding of the participants’ experiences with and
acceptance of the directly observed fluoxetine treatment.
There was no comparison group. As a result, we are unable
to compare efficacy and safety with other treatments or to
evaluate the potentially confounding effect of frequent
interactions with the psychiatric nurse practitioner. The
side effects were assessed only by clinical interview and
assessment by the psychiatric nurse practitioner. Having a
standardized measurement tool to assess side effects would
improve the ability to compare results to other antide-
pressant feasibility studies. Our sample predominantly
included women and African Americans, which is not
representative of the general US hemodialysis population.
Our sample may have been skewed toward female
participation because of MDD being twice as common in
women as in men.37-40 Although study results have been
inconsistent, both sex and racial differences in pharma-
cokinetics have been reported, with some showing selec-
tive serotonin reuptake inhibitors to be more effective in
women, especially before menopause, compared with
men.38-40 Additionally, 1 study suggests that African
Americans may have poorer response and remission rates
to pharmacotherapy than non-Hispanic Whites, even after
controlling for other clinical, social, and economic fac-
tors.41 Lastly, the short time frame of the trial limits our
ability to assess the long-term efficacy and safety or to
determine how this approach would perform in mainte-
nance treatment of MDD.

In conclusion, directly observed, once-weekly fluoxe-
tine at doses of 90-180 mg may be an efficacious and well-
tolerated treatment option for hemodialysis patients.
Future research should investigate long-term outcomes of
weekly fluoxetine in this population and explore the
feasibility of implementing this depression treatment
model in routine clinical practice.
SUPPLEMENTARY MATERIAL

Supplementary File (PDF)

Table S1. Characteristics of patients who refused fluoxetine trial
participation (n=11).
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