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Objectives

• Review the following symptoms in dialysis including the diagnosis, 
measurement and treatment of:
• restless legs syndrome
• pruritus
• depression
• chronic pain

• Describe the role of cannabinoids for uremic symptoms in dialysis
• patient and physician surveys
• PK study
• DISCO-POT
• other future trials



Symptoms on dialysis

Murtagh FE et al. ACKD 2007 14(1):82-89



Illness trajectory Grubbs et al. 
CJASN 2014;
9:2203-2209



“How much dialysis do I need?”
“I’m itchy”
“I’m tired” 

“I want to go on vacation” 
“I can’t sleep” 

“I’m depressed” 
“Should I be exercising?” 

How do I prevent my kidney disease 
from getting any worse?” 
“My legs are cramping”

“I can’t stop moving my legs” 

vascular access 
MBD 

modality 
pruritus

timing of initiation of RRT 
QOL 

adequacy 
phosphate restriction 

cramping
drugs 

Manns et al. CJASN 2014 9(10):1813-1821

Research 
priorities



Restless legs syndrome
• 5-10% of population, 2-3% clinically significant symptoms
• pathophysiology 

• central nervous system = iron deficiency, dopaminergic pathways
• peripheral nervous system = neuropathy

• primary = genetic  
• secondary = iron deficiency, CKD/ESRD, neuropathy, spinal 

cord pathology, pregnancy, MS, PD, essential tremor
• association with periodic limb movement syndrome, CV 

disease, sleep disturbance, poor HRQOL 
• screening questions 
• disease specific rating scales = IRLS, RLS-6, RLS-QOL
• clinically = patient global impression Muth et al. 

JAMA. 2017;317(7):780



2012 revised 
IRLSSG diagnostic criteria
• (1) An urge to move the legs usually but not always accompanied by or felt to be 

caused by uncomfortable and unpleasant sensations in the legs.
• (2) The urge to move the legs and any accompanying unpleasant sensations begin 

or worsen during periods of rest or inactivity such as lying down or sitting. 
• (3) The urge to move the legs and any accompanying unpleasant sensations are 

partially or totally relieved by movement, such as walking or stretching, at least as 
long as the activity continues.

• (4) The urge to move the legs and any unaccompanying unpleasant sensations 
during rest or inactivity only occur or are worse in the evening or night during the 
day

• (5) The occurrences of the above features is not solely accounted for as 
symptoms primary to another medical or behavioral condition (e.g. myalgia, 
venous stasis, leg edema, arthritis, leg cramps, positional discomfort, habitual 
foot tapping)

Allen et al. Sleep Medicine 15 (2014) 860–873
http://irlssg.org/diagnostic-criteria/

http://irlssg.org/diagnostic-criteria/


Screening questions for RLS

2) ROC curve of ESAS-r RLS and 
the revised 2012 IRLSSG diagnostic criteria

Note: SN 0.79, SP 0.56
AUROC 0.65 for ESAS-r RLS>1

3) ROC curve of IRLS and 
the revised 2012 IRLSSG diagnostic criteria

Note: SN 0.71, SP 0.81, 
AUROC 0.75 for IRLS>20

1) Single question SN: 0.86, SP: 0.58 with AUROC 0.72
“When you try to relax in the evening or sleep at night, do you ever have unpleasant, 

restless feelings in your legs that can be relieved by walking or movement?”

Collister et al. 
Clin Kidney J. 2018 

Dec 24;12(4):559-56



Measuring RLS:
IRLS, RLS-6, RLS-QOL



ORN symptom 
management 
guide for RLS

https://www.ontariorenalnetwork.ca/
en/kidney-care-resources/clinical-tools/

symptom-management

Gopaluni et al. Cochrane 2016, 11, CD010690

https://www.ontariorenalnetwork.ca/en/
https://www.ontariorenalnetwork.ca/en/


The risks of alpha 2 delta ligands in hemodialysis
Dose Category LOC falls fractures

Adjusted HR
(95% CI)

Adjusted HR
(95% CI)

Adjusted HR
(95% CI)

Gabapentin, mg
None 1.00 

(Reference)
1.00 

(Reference)
1.00 

(Reference)
>0–100 1.10 

(0.97 to 1.24)
1.26 

(1.07 to 1.48)
1.04 

(0.82 to 1.32)
>100–200 1.31 

(1.17 to 1.46)
1.35 

(1.15 to 1.57)
1.20 

(0.96 to 1.49)
>200–300 1.41 

(1.30 to 1.54)
1.30 

(1.14 to 1.48)
1.08 

(0.89 to 1.31)
>300 1.50 

(1.39 to 1.63)
1.55 

(1.39 to 1.72)
1.38 

(1.18 to 1.61)
Pregabalin, mg

None 1.00 
(Reference)

1.00 
(Reference)

1.00 
(Reference)

>0–100 1.51 
(1.32 to 1.74)

1.24 
(1.00 to 1.54)

1.20 
(0.87 to 1.66)

>100 1.46 
(1.24 to 1.71)

1.68 
(1.36 to 2.08)

1.38 
(1.00 to 1.92)

Ishida et al. 
J Am Soc Nephrol 29: 

1970–1978, 2018 

Gabapentin
N=26916

%

Pregabalin
N=5829, 

%
Neuropathic 
pain

65 69

Anxiety 14 15
Insomnia 8 8
Fibromyalgia 6 8
Pruritus 5 5
RLS 4 4
Bipolar 2 2
Migraine 0.5 0.4
Ssizures 0.4 0.5
PLMS 0.3 0.4
No diagnosis 29 26



Eligibility Assessment
Key inclusion criteria: adult age>18 years on in-center hemodialysis at least three times weekly for >90 days with 
restless leg syndrome defined by 2012 Revised IRLSSG Diagnostic Criteria with IRLS>10 with symptoms more than 2 days 
per week, able to provide informed consent without language barrier or cognitive impairment
Key exclusion criteria: anemia defined by hemoglobin<80g/L, hospitalization within previous 4 weeks, previous 
intolerance to study drugs, change in baseline RLS therapy in previous 4 weeks, pregnancy, planned kidney 
transplantation, travel or relocation in the next 6 months

Informed Consent

Randomization

Placebo Run-in Period
Single blind placebos for 1 weeks

Final Eligibility Assessment 
Adherence>5/7 days by pill counts

IRLS>10
No worsening symptoms

1) gabapentin + ropinirole
2) gabapentin + placebo
3) placebo + ropinirole
4) placebo + placebo

1) gabapentin + ropinirole
2) gabapentin + placebo
3) placebo + ropinirole
4) placebo + placebo

1) gabapentin + ropinirole
2) gabapentin + placebo
3) placebo + ropinirole
4) placebo + placebo

1) gabapentin + ropinirole
2) gabapentin + placebo
3) placebo + ropinirole
4) placebo + placebo

4 weeks 4 weeks 4 weeks 4 weeks

Follow-up
1,3,4,5,7,8,9,11,12,13,15,16 weeks

DISCO-RLS
placebo controlled crossover RCT

interventions = ropinirole, gabapentin
sample size = 72

10 sites across Canada
1 outcome = IRLS

2 outcomes = RLS-6, PGI, EQ-5D5L, safety



DISCO-RLS
patient 
engagement

Screening and 
single blind 

run-in period

Period 1 Period 2 Period 3 Period 4

Randomization

Cross-over Cross-over Cross-overTreatment End of study

= ropinirole
= gabapentin

= placebo

= placebo

P

P

P P P P

P

P

P P

P

P P

P PP

P

P

4 weeks 4 weeks 4 weeks 4 weeks1 week

Total study duration = 18 weeks

1 week

P P



Uremic pruritus

Mettang et al. 
KI(2015) 87, 685–691 

Ständer et al. 
Acta Derm

Venereol 2007; 
87: 291–294



DOPPS 1-5

Rayner et al. 
CJASN 2017

12: 2000–2007

“During the past 
4 weeks, to what 
extent were you 

bothered by itchy 
skin?” 

Murtagh et al. 
ACKD 2007 

Jan;14(1):82-99
prevalence = 55%

range 10-77%



VAS, VRS, NRS

Measurement of itch

Phan et al. 
Acta Derm Venereol 2012; 

92: 502–507



DOPPS 1-5:Treatments

Rayner et al. 
CJASN 2017

12: 2000–2007

Overall 
bothered by 

itchy skin

Nearly always or always 
bothered by itchy skin

All All Canada

Non-Rx topical 29% 30% 51%

Rx topical 38% 44% 31%

Non-Rx oral 7% 7% 4%

Rx oral 19% 22% 24%

UV light 1% 1% 0%

None 25% 18% 21%

Responders N=2434 N=971 N=45

1st line 2nd line 3rd line Never N

Topical antihistamines 23% 9% 7% 36% 249

Oral antihistamines 
(OTC)

32% 13% 3% 31% 238

Oral antihistamines 
(prescription)

46% 24% 5% 7% 259

IV antihistamines 2% 6% 9% 48% 254

Topical  
corticosteroids

9% 11% 12% 29% 256

Oral corticosteroids 2% 2% 4% 66% 253

IV corticosteroids 1% 1% 1% 79% 249

Gabapentin 5% 19% 21% 52% 198

Antidepressants 2% 8% 21% 60% 252

Anxiolytics/sedatives 2% 6% 20% 53% 251

Opioids 1% 5% 9% 79% 249



Simonsen et al. 
AJKD 2017;

70(5):638-655
SR, MA of RCT’s



Emollient

Balaskas et al. 
CJASN 2011; 
6: 748–752

glycerol 15% 
paraffin 10%

oil-in-water emulsion



ORN symptom 
management guide 
for pruritus

https://www.ontariorenalnetwork.ca/
en/kidney-care-resources/clinical-tools/

symptom-management

https://www.ontariorenalnetwork.ca/en/
https://www.ontariorenalnetwork.ca/en/


KALM-1 = difelikefalin

Fishbane et al. NEJM 2019 
November 8, 2019



Cukor et al. 
JASN 18: 3042–

3055, 2007

Transition to dialysis: Stressors and mood disorders

DSM V MDE criteria
• 5 or more of the following 

symptoms: SIGECAPS present 
most of the day nearly ever day 
for a minimum of 2 consecutive 
weeks. 

• at least 1 symptom is ether 
depressed mood or loss of 
interest or pleasure

• the symptoms cause substantial 
distress or impair psychosocial 
functioning 

• not the direct result of the 
physiological effect of a 
substance or general medical 
disorder

• symptoms cannot be explained 
by response to significant loss

• depressed mood

• loss of interest or pleasure in 
most or all activities

• insomnia or hypersomnia

• change in appetite or weight

• psychomotor retardation or 
agitation

• low energy

• poor concentration

• thoughts of worthlessness or 
guilt

• recurrent thoughts about death 
or suicide



Depression in CKD, dialysis

Palmer et al. 
KI 2013;84(1):

179–91

• HRQOL1,2

• sexual dysfunction3,4

• pain5

• non-adherence6,7,8,9

• progression of CKD10,11,12,13

• hospitalizations14,15,16,17,18

• employment19

• health resource utilization20

• peritonitis21

• technique survival22

• CV events, mortality23,24

• suicide25

• dialysis withdrawal26

• mortality27

1 Abdel-Kader CJASN 2009 
2 PreljevicGHP 2013
3 Peng NDT 2007 
4 Theofilou HI 2010
5 Balayev HI 2015
6 Kimmel KI 1998 
7 Afsar KI 2009 
8 Cukor KI 2009
9 Weisbord CJASN 2014
10 Kop CJASN 2011 
11 Hedayati JAMA 2010 
12 Tsai AJKD 2012 
13 Chiang JPS 2015 
14 Lopes KI 2002

15 Hedayati AJKD 2005
16 Hedayati KI 2008 
17 Hedayati JAMA 2010 
18 Lacson CJASN 2014
19 Kutner CJASN 2010
20 Weisbord CJASN 2014
21 Troidle AJKD 2003
22Griva IUN 2016
23 Boulare CJASN 2006  
24 Saglimbene NDT 2016
25 Chen Psychosomatics 2010
26 Lacson 2012 NDT
27 Farrokhi AJKD 2014



Association of depression with mortality SR, MA

Farrokhi et al. 
AJKD 2014;

63(4):623-635



CAST = sertraline vs placebo in CKD

Hedayati et al. 
JAMA 

November 2017



• CBT vs sertraline 
• n=120 from 3 states in the U.S.
• age>21, ICHD>3 months with MDD/dysthymia 

by BDI-II>15 confirmed by MINI
• CBT = face to face 10 60 minute sessions over 

12 week during IHD with education, behavioral 
+ cognitive interventions, modification guided 
by QIDS-SR

• sertraline = titrated to 200mg po daily guided 
by side effects

• 1=QIDS-C at 12 weeks
• 2=BDI-II, GAD-7, disability, energy/vitality of 

SF-36, Global QOL scale, SWLS, social support, 
PSQI, physical activity, adherence, AE’s

Mehrotra R et al. 
AIM 2019;170:369-379

MDD 91%
mean BDI-II 23.8 (7.5)

Duarte et al.  KI 2009 Aug;76(4):414-21
Cukor et al. JASN 2014 25 (1) 196-206



• missing 
data

• multiple 
imputation

• MID’s
• no placebo 

comparison
• AE’s

Mehrotra R et al. 
AIM 2019;170:369-

379

no difference in response 
(50% decrease in QIDS-C) 
or remission (QIDS-C<5) 

at 12 weeks 
P>0.05



ORN symptom 
management 
guide for 
depression

https://www.ontariorenalnetwork.ca/
en/kidney-care-resources/clinical-tools/

symptom-management

https://www.ontariorenalnetwork.ca/en/
https://www.ontariorenalnetwork.ca/en/


Pain

• “an unpleasant sensory and 
emotional experience 
associated with actual or 
potential tissue damage, or 
described in terms of such 
damage”

• multidimensional
• physical and psychosocial

• acute vs chronic
• nociceptive vs neuropathic
• psychological effects
• physical function
• experiences, goals, 

expectations
Turk DC et al. 

Lancet 2011; 377:2226



Chronic pain

• cancer vs non-cancer
• 4 categories = neuropathic, MSK, inflammatory, mechanical/compressive
• treatment 

• non-pharmacologic = physical medicine, behavioural medicine, neuromodulation, interventional and surgical 
approaches

• pharmacologic = acetaminophen, NSAID, tramadol, opioids, A2DL, TCA/SSRI/SNRI, AED, muscle relaxants, 
NMDA receptor antagonists, topical agents 

• nociceptive pain 
• 1st line = acetaminophen, NSAID, 2nd line = opioids

• neuropathic pain 
• 1st line = TCA/SNRI or A2DL, 2nd line = opioids 

• opioids 
• controversial 
• insufficient evidence for long term efficacy
• harms

Turk DC et al. 
Lancet 2011; 377:2226



Measuring pain

• severity = numeric, visual, or verbal scales
• mild pain = 0–3
• moderate pain = 4–6
• severe pain = 7–10 
• MID = approximately >10mm on VAS
• physical function
• emotional function = anxiety, depression
• life participation = ADL’s
• quality of life

Farrar et al. 
Pain 2001; 94:149

Serlin et al. 
Pain 1995;61: 277--284.



Pain

Raina R et al.
HI 2018; 22:290–296

Davison et al. AJKD 
2003;42(6):1239-47



Analgesic use in CKD, dialysis

Davison SN et al.
Semin Dial 27: 
188–204, 2014

SN Davison et al.
submitted article

overall 47% (95% CI 0.35 to 0.59)
acetaminophen prevalence 26% (95% CI, 0.16 to 0.36)

NSAID prevalence 16% (95% CI, 0.11 to 0.21)
opioid prevalence 22% (95% CI, 0.07 to 0.41)

???A2DL
???TCA

???cannabinoids



WHO pain ladder in ESKD

Barakzoy AS, Moss AH
JASN 17: 3198–3203, 

2006

Pretreatment 
8.1 (1.2) vs 7.4 (1.2) 

P=0.11
Posttreatment 

1.5 (1.1) vs 1.8 (1.5) 
P=0.524

N=45 adult HD 
patients from 2 HD 

units in Virginia 
without pain 

treatment, SF-MPQ
40% nociceptive
31% neuropathic

29% both

43/45 = 96% 
adequate analgesia 

defined as no or mild 
post treatment pain

no opioid toxicity

gabapentin 38%; 
hydrocodone 27%

tramadol 24%
oxycodone 20%

nortriptyline 16%, 
propoxyphene 2%

Launay-Vacher V et al.
J Pain 2005 
6: 137–148



Acetaminophen and hip, knee OA –SR, MA

Leopoldino et al. 
Cochrane 2019 CD013273

• RCT’s paracetamol vs placebo 
• hip or knee OA
• 10 RCT’s n=3541 participants
• 1.95 g/day to 4 g/day
• short term – 3-12 weeks
• placebo = mean reduction in pain 23 points 
• pain: a small, likely clinically unimportant 

improvement 
= MD -3.23, 95% CI -5.43 to -1.02
• physical function = WOMAC = a small likely 

clinically unimportant improvement 
= MD -2.92, 95% CI -4.89 to -0.95
• no studies measured quality of life
• AE RR 1.01, 95% CI 0.92 to 1.11
• SAE RR 1.36, 95% CI 0.73 to 2.53
• abnormal liver function tests RR 3.79, 95% CI 

1.94 to 7.39



NSAIDs
• adverse renal events in 1-5% of patients 

using NSAIDs 
• AKI (ATN, AIN, NS)
• electrolyte (hyperkalemia, hyponatremia)
• edema, HTN, heart failure
• risk of AKI, progression of CKD but unclear if 

mediated by AKI
• prevention = avoid NSAID in high risk 

patients, no safe dose or duration 
• other side effects = GI (dyspepsia, PUD), 

bleeding, CV events

Schlondorff D. 
KI 1993 44:643

FitzGerald et al. 
NEJM 2001; 345:433-442



Opioids for chronic non-cancer pain –SR, MA

Busse JW et al. 
JAMA 2018; 320:2448

96 RCT’s
26169 participants
25 neuropathic, 32 nociceptive, 33 central, 6 mixed
opioids vs placebo

reduced pain
• WMD -0.69cm (95% CI -0.82cm to -0.56cm)

• 10cm VAS
• modeled risk difference for achieving the MID 

• 11.9% (95% CI 9.7% to 14.1%)

improved physical functioning 
• WMD, 2.04 points (95%CI, 1.41 to 2.68 points) 

• 100-point SF-36 PCS
• modeled risk difference for achieving the MID

• 8.5% (95%CI, 5.9% to 11.2%)



Opioids:
AE’s and SAE’s

• AE RR 1.42 (95% CI 1.22-1.66)
• SAE RR 2.75 (95% CI 2.06-3.67)
• The risks of specific adverse 

events were increased for 
constipation, dizziness, 
drowsiness, fatigue, hot 
flushes, increased sweating, 
nausea, pruritus, and vomiting

Els C et al. Cochrane 2017
Issue 10 

CD012509



Opioids 
and adverse 

outcomes

LOC Fall Fracture
Opioid exposure Adjusted HR 

(95% CI)
Adjusted HR 

(95% CI)
Adjusted HR 

(95% CI)

None 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Lower dose
<60mg morphine equivalents

1.28 
(1.23 to 1.34)

1.28 
(1.21 to 1.36)

1.44 
(1.33 to 1.56)

Higher dose
>60mg morphine 

equivalents

1.67 
(1.56 to 1.78)

1.45 
(1.31 to 1.61)

1.65 
(1.44 to 1.89)

None 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

R
ec

om
m

en
de

d Hydromorphone 1.39 
(1.23 to 1.57)

1.02 
(1.01 to 1.04)

1.03 
(1.02 to 1.04)

Fentanyl 1.18 
(1.11 to 1.25)

1.06 
(0.96 to 1.17)

1.03 
(0.90 to 1.18)

Methadone 1.14 
(1.01 to 1.29)

1.08 
(0.92 to 1.28)

1.08 
(0.87 to 1.34)

C
au

tio
n

Hydrocodone 1.37 
(1.29 to 1.47)

1.34 
(1.27 to 1.41)

1.40 
(1.32 to 1.48)

Oxycodone 1.31 
(1.25 to 1.38)

1.13 
(1.06 to 1.22)

1.25 
(1.19 to 1.31)

Tramadol 1.48 
(1.31 to 1.69)

1.42 
(1.19 to 1.69)

1.65 
(1.41 to 1.92)

Av
oi

d

Codeine 3.65 
(2.12 to 6.30)

1.57 
(0.64 to 3.83)

2.94 
(1.00 to 8.66)

Morphine 1.40 
(1.27 to 1.55)

1.15 
(0.99 to 1.32)

1.11 
(0.90 to 1.38)

Ishida et al. 
CJASN 13: 746–753, 

2018 



Opioids and more adverse outcomes

Kimmel PL et al. 
JASN 28: 3658–3670, 

2017



ORN symptom 
guide for chronic 
pain

https://www.ontariorenalnetwork.ca/
en/kidney-care-resources/clinical-tools/

symptom-management

https://www.ontariorenalnetwork.ca/en/
https://www.ontariorenalnetwork.ca/en/


Cannabinoids for pain Whiting et al. 
JAMA 2015;313(24):2456-2473



Cannabinoids and AE’s

• Any AE OR 3.02 95% CI 2.42-3.80
• SAE OR 1.41 95% CI 1.04-1.92
• Withdrawal OR 2.94 2.18-3.96
• MedDRA high level grouping = GI, 

psychiatric, nervous system, general, ear 
and labyrinth, renal and urinary

• Individual AE = dizziness, dry mouth, 
nausea, fatigue, somnolence, euphoria, 
vomiting, diarrhea, disorientation, 
asthenia, drowsiness, confusion, 
balance, hallucination

Whiting et al. 
JAMA 2015;313(24):2456-2473



Cannabinoids in CKD, dialysis

• symptom management is a top 
research priority for dialysis patients

• cannabis has the biologic rationale 
for many symptoms and some 
evidence from the general 
population

• recent legalization of cannabis in 
Canada

• cultural acceptability
• our patients are using it
• we don’t know if it works
• we don’t know if its safe

• Research projects:
• patient and physician surveys
• PK study = single dose, multiple dose
• pilot trials
• RCT’s



Cannabinoids
• >100 cannabinoids are found in cannabis
• THC=delta-9 tetrahydrocannabinol = psychoactive 

effects
• CBD=cannabidiol = no psychoactive effects 
• CB1, CB2 = endogenous G-protein couple cannabinoid 

receptors
• routes = inhaled, oral, transdermal
• THC and CBD are metabolized primarily by hepatic 

cytochrome P-450 3A4, 2C9
• THC, CBD and their metabolites are excreted in the 

urine 20-35% and feces 65-80% with <5% of a THC 
dose excreted unchanged in the urine

• No PK or PD data in dialysis

Grotenhermen F. 
Clinical Pharmacokinetics

2003;42(4):327-60

Lucas et al. BJCP 2018 
Nov;84(11):2477-2482



Pharmacokinetics of CBD

N=8 “normal”
CrCl 111.7 (31.8)
N=8 “mild”
CrCl 66.9 (8.3)
N=8 “moderate”
CrCl 40.0 (6.1)
N=8 “severe”
CrCl 21.7 (6.0)
matched by: 
age, sex, BMI

No difference in Cmax, tmax, AUC for CBD or 
its metabolites

No AE’s in mild, moderate renal insufficiency

Tayo et al. 
Clinical Pharmacokinetics 

2019



Cannabis for medical use

• chronic pain (cancer, neuropathic)
• chemotherapy induced nausea and 

vomiting
• multiple sclerosis associated 

spasticity
• HIV/AIDS
• seizure disorders (children)
• other

• CB1 and CB2 receptors

• central and peripheral nervous 
systems

• interact with many nerve 
pathways

• interact with many 
neurotransmitters
• many targets

• many effects



Cannabinoids in CKD and dialysis: 
physician survey

Figure 2: Likelihood of recommending 
participating in a RCT

Figure 1: Likelihood of supporting 
treatment with cannabinoids

• n = 151 = 43.4% response rate
• 4/5 clinical experience with medicinal cannabinoids

• chronic pain, appetite stimulation
• 1/5 prescription experience with medicinal 

cannabinoids 
• chronic pain, appetite stimulation

• 9/10 experience with non-prescription cannabis
• recreational
• symptoms

• 4/10 personal use of cannabis
• 1/10 recent use of cannabis since legislation
• multilevel linear regression: only symptom and 

province were independent predictors, not practice 
vintage, sex/gender, clinical experience, prescription 
experience, personal use



PK Study of THC, CBD in dialysis

Time -4 
hours

-3 
hours

-2 
hours

-1.5 
hours

-1 
hour

-0.5 
hours

HD
Start
t = 0

+1
hours

+2
hours

middle 
of HD

+3
hours

HD 
finish

HD 
finish 

+15 
mins

HD 
finish

+60
mins

+24 
hours

pre-HD
+48

hours

Blood 
cannabinoids

X X X X X X X X X X X X X X X X

Dialysate 
cannabinoids

X

24 hour 
urine 
cannabinoids

X X X X X X X X X

n=10 (5 men, 5 women)
prevalent ICHD with tunneled catheter

no liver dysfunction
no recent cannabis <30 days

no pregnancy or breastfeeding
no safety concerns 

(dependency, CV, psychiatric, tolerability)

oral
CBD 5mg/kg

THC 0.15mg/kg

topical
CBD 250mg
THC  10mg

20mL vehicle4 weeks
washout

random 
sequence

THC, 11-OHTHC, THCCOOH, THC-glucuronide, THCCOOH-glucuronide, CBD and its metabolites 
measured by MSI-CE-MS



DISCO-POT



Schedule of follow-up
Treatment period = 12 weeks* 

Sequence 1 = 4 weeks Sequence 2 = 4 weeks Sequence 3 = 4 weeks End of 
study 
visit

Visit Recruitment Run-in Rand 3
weeks

Dialysis 
sessions 
between 

3-4 weeks°

4
weeks

3
weeks

Dialysis 
sessions 
between 

3-4 weeks°

4
weeks

3 weeks Dialysis 
sessions 
between 

3-4 weeks°

4 weeks 1 week

Window +3 
days

0 -3 to 
+5 days

N/A -3 to 
+5 days

-3 to 
+5 days

N/A -3 to 
+5 days

-3 to 
+5 days

N/A -3 to 
+5 days

+5 days

Informed Consent X
Eligibility Criteria X X
Demographics X
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Future trials of cannabinoids for symptoms in dialysis

• chronic pain
• nausea/vomiting
• cachexia/appetite stimulant
• sleep
• RLS
• ???mood disorders
• ???fatigue
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