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Abstract 

Background/Objective: Non-adherence to recommended medical therapy has been associated 

with poorer outcomes in systemic lupus erythematosus (SLE).  The present research investigated 

the association of medical non-adherence and cannabis use on renal outcomes of SLE. 

Methods: This was a prospective 5-year longitudinal outcome study of 276 female SLE patients 

30.4% who chronically used medical cannabis and 69.5% who did not. Outcomes were 

determined at 5 years after enrollment in the study.  

Results: Cannabis use in SLE patients was associated with an increased prevalence of 

neuropsychiatric SLE (p<0.05), opioid analgesic use (p<0.01), cigarette smoking (p<0.001), and 

non-adherence to the medical regimen (non-cannabis: 3% non-adherence vs. cannabis use: 95% 

non-adherence, p<0.001).  Within the 5-year period, the cannabis group demonstrated a 53% 

increase in mortality (p=0.12) and 127% increase in end-stage renal disease requiring dialysis 

(p<0.001).  With logistic regression analysis adjusting for SLE disease activity (SLEDAI-2K), 

cannabis use was an independent predictor of end-stage renal disease:  Odds ratio 2.65 (CI 1.32 – 

5.32, p<0.01). Adjusting for SLE disease damage (SLICC/ACR-DI),  cannabis use remained an 

independent predictor of end-stage renal disease:  Odds ratio 2.0 (CI 1.26 – 6.23, p<0.01). With 

multivariable analysis adjusting for non-adherence, the effect of cannabis on end-stage renal 

disease could be largely attributed to an increase in non-adherence to medical therapy.  

Conclusions: Non-adherence to recommended therapy and medical cannabis use are associated 

with a significant increase in the development of end-stage renal disease in SLE.  
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Background/Purpose 

Medical cannabis has been used to treat recalcitrant cancer pain, anorexia, and the nausea 

of chemotherapy [1].  Cannabis has also been used to treat non-cancer pain, including the pain of 

sensory neuropathy, multiple sclerosis, fibromyalgia, mixed chronic pain, and rheumatoid 

arthritis [1-3]. Certain medical practitioners incorporate medical cannabis into the therapy of 

osteoarthritis, rheumatoid arthritis and systemic lupus erythematosus (SLE) with the goal of 

preventing opioid use, avoiding non-steroidal anti-inflammatory drug toxicity, preserving renal 

function, and reducing corticosteroid use [3,4].  Based on extensive review of the relevant 

medical literature, Allan and colleagues have recently published guidelines for medical cannabis 

that recommend that medical cannabis be restricted to resistant medical conditions for which 

there is some evidence of beneficial effect (neuropathic pain, palliative and end-of-life pain, 

chemotherapy-induced nausea and vomiting, and spasticity due to multiple sclerosis or spinal 

cord injury) (1,2).  Although there has been important research into the effects of medical 

cannabis in many other conditions characterized by chronic pain, the literature for cannabis-

based management in SLE is especially lacking [1-4].  

In the present study, we examined the 5-year outcomes of SLE patients who regularly 

used medical cannabis versus those who did not use cannabis.  The present research, to our 

knowledge, is one of the first epidemiologic investigations into associations of medical cannabis 

use with SLE disease outcomes, including end-stage renal disease.   

Methods 

This research was approved by the institutional review board (IRB) and was in adherence 

with the Helsinki Declaration and subsequent revisions.  The study design was a cross-sectional 
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and longitudinal observational study of outcome.  276 SLE female patients were studied over a 

period of 5 years and were enrolled consecutively as encountered in clinic. Each subject 

provided written informed consent. Inclusion criteria included any patient with SLE, age 18-80. 

Exclusion criteria were age < 18 years, age > 80 years, male gender, pre-existing end-stage renal 

disease, renal transplantation, and any patient with an autoimmune diagnosis other than SLE 

(overlap disease).  The population sample included diverse social, racial, and ethnic backgrounds 

with North American Hispanics (58%) and Caucasian Whites (34%) being the dominant 

participants.  

The diagnosis of SLE was established in each subject using the American College of 

Rheumatology  (ACR) revised criteria for the classification for SLE [5]. SLE disease activity 

was determined with the System Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-

2K) and SLE disease injury was measured with the Systemic Lupus Erythematosus 

Collaborating Clinics/American College of Rheumatology Damage Index (SLICC/ACR-DI)  

[6,7].  Each of these metrics was further subcategorized into Neuro-SLEDAI-2K consisting of 

the neurologic components of SLEDAI-2K, and Neuro-SLICC/ACR-DI consisting of the 

neurologic components of SLICC/ACR-DI.   Neuropsychiatric SLE (NPSLE) was characterized 

by the ACR nomenclature and case definitions for NPSLE [8]. After collection this prospective 

5-year database was then de-identified. Additional IRB approval was obtained prior to analyzing 

the de-identified database in relation to medical cannabis use. Outcomes were determined at 5 

years after enrollment in the study.   

Medical cannabis in this study was defined as smoked cannabis (marijuana) and was 

categorically defined as at least 2 smoked cannabis units (cigarettes or pipes) per week and the 
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subject was categorized as “cannabis” or “non-cannabis” with 84 patients (30.4%) regularly 

using cannabis and 192 (69.5%) with no cannabis use.  New Mexico is one of the states in the 

USA with locally legal medical cannabis programs.  Medical cannabis was not prescribed or 

provided by the rheumatologist, rather by the patient’s primary care provider, medical cannabis 

specialist, or pain specialist. Demographics and outcomes recorded were age of SLE onset 

(years), age (years), SLE disease duration (years), tobacco use (years), tobacco use (pack per 

day), tobacco use ever, opiate use, weight (kilograms), pain, morning stiffness (hours), 

SLICC/ACRDI, Neuro-SLICC/ACRDI, Non-Neuro- SLICC/ACRDI, SLEDAI-2K, Neuro-

SLEDAI-2K, Non-Neuro-SLEDAI-2K, antinuclear antibody (ANA) titer, anti-DNA antibody 

(IU), anti-phospholipid antibodies (IgG, IgM, IgA in GPL, MPL, APL units, respectively), 

rheumatoid factor (IU), antiribosmal P (IU), family history (arthritis, SLE, rheumatoid arthritis), 

active renal disease (glomerulonephritis), renal failure/end-stage renal disease, night pain, death, 

and Sjogren’s syndrome.  Pain was accessed with the 10 cm visual analogue pain scale (VAS). 

Opioid dosage (the study population predominately used oxycodone 5-10 mg tablets) was 

normalized to 7.5 mg morphine milligram equivalent (MME) (equivalent to 5 mg oxycodone), 

and was reported as the number of 7.5 mg MME tablets per month [9].  Non-adherence (non-

adherence) was defined by admission by the patient that they were not taking their SLE 

medications, blood testing for mycophenolate levels, and/or by missing more than 20% of their 

clinic appointments (“a no-show”); cancellations with rescheduling and hospitalizations were not 

counted as “no-show” or non-adherence.  Survival and death of SLE subjects were determined 

by following up with each patient or, if the patient could not be contacted, the patient’s family, 

autopsy reports from the medical examiner, chart review, and searching the Social Security 
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Death Index for death/benefit files relating to the study participant [10]. This combined 

methodology permitted 100% follow-up of all subjects at 5 years. Renal failure/end-stage renal 

disease was defined in a patient who 1) required long-term hemo-or peritoneal dialysis, or 2) 

required and underwent renal transplantation. 

Statistical Methods:  The major comparison was between cannabis and non-cannabis users.  

Statistical differences between measurement data were determined with Student t-test and 

categorical data with Fisher’s exact method, associations were determined initially with 

univariable regression analysis and afterward multivariable models were created to determine 

independent effects on dependent variables.   

Results 

Demographics and results of the 276 subjects with SLE are shown in Tables 1 and 2.  No 

significant differences were observed in SLE disease duration, SLE disease activity (SLEDAI-

2K), injury/damage from SLE (SLICC/ACR-DI), ANA titer, dsDNA antibody, anti-phospholipid 

antibodies (IgG, IgM, IgA), rheumatoid factor, active renal disease, night pain, morning 

stiffness, pain by VAS, Sjogren’s syndrome, anti-Smith antibody, RNP antibody, and anti-

ribosomal P antibody in the cannabis and non-cannabis SLE groups.   

However, the cannabis smokers had a younger age (p<0.001), a younger age of SLE 

onset (p<0.001), a more common family history of SLE (p=0.03), a greater percentage of opioid 

analgesic use (p=0.01), more consumption per month of 7.5 mg MME tablets of opioid 

analgesics (p=0.008), increased tobacco use (p<0.001), increased active neuropsychiatric SLE 

symptoms (Neuro-SLEDAI-2K) (p=0.04), more neurologic injury (Neuro-SLICC/ACR-DI) 

(p=0.02), increased non-adherence with medical therapy (non-cannabis non-adherence: 3% vs. 
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cannabis use: 95% non-adherence, p value < 0.001), and over a 5 year period a 127% increase in 

end-stage renal disease (non-cannabis: 11% vs. cannabis: 25%, p=0.006).   

The percentage of deaths over a 5 year period increased in the cannabis group by 53% 

(non-cannabis: 15.6% deaths/5 years; cannabis: 23.8% deaths/5 years,) although this did not 

reach statistical significance (p=0.12) 

Logistic regression analysis adjusting for disease activity (SLEDAI-2K) cannabis use was 

an independent predictor of end-stage renal disease:  Odds ratio 2.65 (CI 1.32 – 5.32, p= 0.006). 

Adjusting for disease injury (SLICC/ACR-DI) cannabis use remained an independent 

predictor of end-stage renal disease:  Odds ratio 2.0 (CI 1.26 – 6.23, p= 0.01). 

With multivariable analysis adjusting for non-adherence cannabis use was not an 

independent predictor of end-stage renal disease:  Odds ratio 0.9 (CI 0.7 – 1.1, p= 0.92). 

Similarly, with multivariable analysis adjusting for cannabis use non-adherence was also not an 

independent predictor of end-stage renal disease:  Odds ratio 1.0  (CI 0.8 – 1.2, p= 0.94). Thus, 

with multivariable analysis adjusting for both cannabis use and non-adherence, the effect of 

cannabis use on the increase in end-stage renal disease could be statistically explained by an 

increase in non-adherence to the recommended medical regimen.  Thus, cannabis use and non-

adherence were statistically dependent on each other and were essentially equal predictors of 

developing end-stage renal disease over a 5 year period. 

Discussion: 

The present study demonstrates that medical cannabis use in SLE is not associated with 

lower VAS pain scores, lower SLE disease activity or injury, preserved renal function, or other 

beneficial findings, but rather is associated with increased neuropsychiatric SLE, opioid 
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analgesic use, cigarette smoking, and non-adherence with the recommended medical regimen 

with a 53% increase in the death rate and a 127% increase in end-stage renal disease within the 5 

year period (Tables 1 and 2).   

 SLE is often characterized by chronic pain related to arthritis, neuropathy, Raynaud’s 

phenomenon, low back pain, vertebral compression fractures, headache, fibromyalgia, and 

aseptic necrosis of the hips [11].  Although many SLE patients can cope with their pain, a 

substantial proportion (up to 42%) do not cope well and show signs of pain-related dysfunction, 

including distress, activity interference, catastrophising, and interpersonal difficulties [12]. 

Treating pain in these individuals is difficult due to concomitant coagulation and renal disorders 

often excluding the use of non-steroidal anti-inflammatory drugs, thus, there has been a recent 

interest in treating chronic pain in SLE with medical cannabis to avoid the potential toxic effects 

of non-steroidal anti-inflammatory drugs, opiates, and excessive corticosteroids [4].   

Cannabinoids are a group of compounds present in the Cannabis plant (Cannabis sativa 

L.) and mediate their physiological and behavioral effects by activating specific cannabinoid 

receptors [1-3]. With the discovery of the cannabinoid receptors (CB1 and CB2) and the 

endocannabinoid system, research in this field has expanded exponentially. Cannabinoids have 

been shown to act as potent immunosuppressive and anti-inflammatory agents in vitro and have 

been reported to mediate potential beneficial effects in a wide range of immune-mediated 

diseases such as multiple sclerosis, diabetes, peripheral neuropathy, septic shock, rheumatoid 

arthritis, and allergic asthma [1-3]. Thus, since cannabinoids can be immunosuppressive and 

there are cannabinoid receptors in symptomatic tissues, it might be expected that cannabis use 

might reduce the activity of SLE and improve SLE outcomes.   
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The prototypical use of smoked medical cannabis is in cancer therapy to reduce anxiety, 

reduce nausea, improve appetite, and reduce pain, where cannabis is not expected to substantially 

alter the outcome of the disease [1,2]. In other chronic diseases with less increased mortality than 

cancer, such as chronic low back pain, osteoarthritis, myofascial-fibromyalgia, and impingement 

neuropathy, the positive or negative effects of cannabis outcome would require extremely large 

cohorts with many years of observation to determine significant differences in mortality and 

morbidity since these diseases themselves have only long-term effects on mortality [1,2,13].   

However, without effective medical therapy SLE has a much accelerated morbidity and mortality 

than many of these other chronic diseases, thus the beneficial or deleterious effects of medical 

cannabis on outcome if present could potentially be observed in a much shorter time frame [14]. 

Similar to the results of the present study in SLE patients, the use of cannabis in other 

diseases has been associated with an increased rate of non-adherence to medications and 

recommended medical therapy [15-17]. In human immunodeficiency virus (HIV) patients 

cannabis use has been associated with a nearly 100% increase in non-adherence to antiretroviral 

therapy [15].  Cannabis use has also been associated with non-adherence to insulin regimens in 

diabetes mellitus resulting in increased hospitalizations for ketoacidosis and infections [16].  

Cannabis use is also associated with non-adherence to medications in depression and other 

psychiatric conditions [17].  In the present study in SLE patients, medical cannabis use was 

associated with an increase to 93% non-adherence to the recommended medical regimen (Table 

2), further supporting the close association of cannabis and non-adherence reported in other 

conditions [15-17].  This increase in non-adherence to the medical regimen with cannabis use in 

SLE is of even greater concern since the baseline non-adherence to medical therapy in SLE is 
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reported also to be very high, ranging from 43% to 83% [18,19].  

Using Medicaid data Feldman and colleagues have reported that SLE patients are up to 

79-83% non-adherent with medication and that this non-adherence is associated with greater use 

of emergency services and increased hospitalizations [20].  Uribe, Segovia, and colleagues have 

demonstrated that non-adherence in SLE was associated with a younger age, single marital 

status, 'no shows' to clinics, greater disease activity and more severe SLE manifestations 

(serositis, renal involvement, positive anti-ds-DNA antibodies) that are associated with poorer 

outcomes [21]. Rivera et al reported that non-adherence to medications in SLE patients is 

associated with increased flares of lupus, including active lupus glomerulonephritis [22].  Renal 

transplantation often utilizes similar immunosuppressive drug regimens that are used to treat 

lupus nephritis, and non-adherence to immunosuppressive therapy has been increasingly 

recognized as a major contributing cause to episodes of rejection and graft loss [23,24].  Thus, 

since cannabis use has been associated with non-adherence to therapy, and non-adherence to 

therapy has been associated with more severe SLE manifestations and active lupus 

glomerulonephritis, it is not surprising that cannabis use is also associated with increased non-

adherence and an associated increased prevalence of end-stage renal disease in SLE as shown in 

the present study (Table 2) [15-24]. 

It is possible that cannabis use contributes to non-adherence to medical regimens in SLE 

by the well-known deleterious effects of cannabinoids on motivation, memory, and other 

cognitive functions [13-17,25].  Cannabis use has previously been associated with increased 

neurocognitive defects in autoimmune diseases, a finding that the present study confirms with 

increased prevalence of neuropsychiatric SLE (increased Neuro-SLEDAI-2K and increased 
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Neuro-SLICC/ACR-DI) (Table 1) [25].  Further, cannabis use in musculoskeletal diseases and 

arthritis has been associated with the increased use of narcotic analgesics, which the present 

study confirms in SLE (Tables 1 and 2) [26].  The present study demonstrated no beneficial 

changes in immune parameters, SLE disease activity (SLEDAI-2K), or SLE disease damage 

(SLICC/ACRDI) in medical cannabis users, but increases in neuropsychiatric SLE (Neuro-

SLEDAI-2K and Neuro-SLICC/ACRDI) and increased end-stage renal disease suggesting that 

the immunomodulatory effects of medical cannabis in SLE are either minor or are overwhelmed 

by the marked increase in non-adherence to recommended medical therapy (Tables 1 and 2).    

Patients with SLE have a high risk for glomerulonephritis that without effective medical 

intervention often results in renal failure and the need for dialysis and renal transplantation 

[14,27,28]. Cannabis use has been reported to cause membranous glomerulopathy, another 

reason for caution in SLE patients with preexisting renal disease [29].  In contrast, Greenan and 

colleagues have reported that recreational cannabis use was not associated with worse outcomes 

after renal transplantation; however, most of these patients were not SLE patients [30]. To date 

there are few published trials regarding renal transplant survival specifically in SLE patients who 

do and do not utilize medical cannabis, and the present study does not provide further 

information on this group.  

The present study demonstrates that end-stage renal disease increases by 127% in SLE 

patients who are medical cannabis users, and that the statistical cannabis effect can be explained 

by an increase in non-adherence with the medical regimen.  Medical cannabis use is also 

associated with increased neuropsychiatric symptoms in SLE patients, and it is also possible that 

deterioration in cognition and motivation exacerbated by cannabis may be contributing to 
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increased non-adherence to therapy, a factor that may be important in that a majority of SLE 

patient already have baseline neurocognitive defects [8,25]. Presently, guidelines for the use of 

medical cannabis in SLE have not been formulated largely because there is little objective data 

on which to base these recommendations.  However, based on the present study and a review of 

the published medical literature, SLE is presently not one of the conditions where medical 

cannabis can be administered with expectations of a predictable benefit [1,2]. 

There are a number of limitations to this study. The association of cannabis and non-

adherence with poorer outcomes may reflect greater disease activity, severity, and individual 

predisposition rather than be directly causative.  Medical cannabis use could predispose to the 

observed non-adherence to therapy, but an alternative is that the addictive personality type who 

uses medical cannabis is the same personality type who is non-adherent to therapy with or 

without cannabis. This latter possibility is supported by the increase in concomitant substance 

use (tobacco and opioid analgesics) in the medical cannabis users (Tables 1 and 2).  Secondly, 

this study was restricted only to women with SLE, not men, as men with SLE generally have a 

poorer outcome and different drug use patterns than women with SLE. However, most SLE 

patients are women, so this study is generally applicable to the majority of SLE patients.  The 

present study was a cross-sectional, prospective cohort study that accurately reflected our SLE 

population over 5 years, but was not an incipient cohort study with subjects enrolled on diagnosis 

and was not a randomized controlled trial, thus, the reported associations may not be causative.  

The period of observation was 5 years, longer or shorter periods of observation may have 

different results. Since the potency and regimens for use of medical cannabis have not been 

standardized, the dosing and the potency of the medical cannabis were intrinsically variable, 
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thus, certain SLE patients could have had extremely potent or weak cannabis that could have 

influenced the results.  Finally, only smoked medical cannabis was studied, not capsules, tablets, 

topical preparations, extracts, synthetic cannabinoids, or purified cannabinoids that are 

increasingly available.   

Conclusion 

This 5-year outcome study indicates that medical cannabis use in SLE is not associated 

with reduced pain, less use of opioid analgesics or diminished SLE disease activity. Rather, 

medical cannabis use in SLE is associated with an increased incidence of neuropsychiatric SLE, 

accentuated opioid use, increased non-adherence to recommended therapy, and an increased 

progression to end-stage renal disease.  
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TABLE 1. Comparison of SLE Patients with no Cannabis Use versus Cannabis Use. 
 
Cannabis Use No Cannabis 

Use 
(n=192) 

Cannabis Use  
(n=84) 

95% Confidence Interval 
of Difference  

P value 

Mean age 36.6±10.1 32.1±9.8 1.96 <4.5< 7.03 
 

< 0.001 

Mean Age of 
Onset of SLE 

30.0±8.9 24.6±8.9 3.1 <5.4< 7.6 
 

< 0.001 

Years smoked 5.0±8.8 7.1±8.9 -4.3 <-2.1< 0.17 
 

0.07 

Cigarettes, Packs 
per day 

0.34±0.45 0.45±0.50 -0.23 <-0.11< 0.01 
 

0.09 

SLE Disease 
Duration  

6.5±6.3 7.8±7.6 -3.1 <-1.3< 0.5 
 

0.17 

ANA titer 
(inverse) 

341±257 314±270 -41 <27< 95 
 

0.44 

DNA antibodies 
(IU) 

33.1±29.3 33.0±32.2 -7.9 <0.1< 8.1 
 

0.98 

APL-IgG (GPL) 20.1±32.8 19.8±31.9 -7.9<0.3< 8.5 0.94 
APL-IgM (MPL) 7.4±25.8 10.4±32.5 -10.8 <-3< 4.8 0.46 
APL-IgA (APL) 10.9±12.0 9.6±11.1 -1.6 <1.3< 4.2 0.38 
Rheumatoid 
factor (IU) 

46.3±152.0 21.3±110.1 -6.8 <25< 56  
 

0.13 

Anti-Ribosomal 
P antibody (IU) 

13.6±36.0 11.5±28.8 -5.99 <2< 9.99  
 

0.62 

Morning stiffness 
(hours) 

1.25±1.3 1.30±1.5 -0.41<-0.05< 0.31 
 

0.79 

VAS Pain 0-10 
cm 

5.4±2.1 5.6±2.4 -0.79 <-0.2< 0.39  
 

0.51 

Opioid Tablets 
per month (7.5 
mg MME tabs) 

12.4±32.1 30.7±58.4 -31.5<-18.3<-5.0  
 

0.008 

SLEDAI-2K  13.7±10.9 15.9±11.3 -5.0 <-2.2< 0.6  0.14 
Neuro-SLEDAI-
2K 

5.3±6.9 7.3±7.3 -3.8 <-2< -0.14 0.04 

Non-Neuro 
SLEDAI-2K 

8.6±10.8 8.7±11.5 -2.9 <-0.1< 2.7 
 

0.95 

SLICC/ACR-DI  3.6±3.2 4.4±3.9 -1.7 <-0.8< 0.14 0.10 
Neuro- 
SLICC/ACR-DI 

0.8±0.9 1.1±1.0 -0.5 <-0.3< -0.05 
 

0.02 

Non-Neuro 
SLICC/ACR-DI 

2.9± 3.3± -1.1 <-0.4< 0.3  
 

0.27 
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Weight (kg) 73±14 70±12 -0.2 <3< 6.2 0.07 
 
T-test with Confidence Intervals of Difference
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TABLE 2. Comparison of SLE Patients with and without Cannabis Use  
 
Cannabis Use No Cannabis 

Use 
(n=192) 

Cannabis 
Use  
(n=84) 

P value 

Sjogren’s Syndrome 51.0% 51.2% 0.98 
Family history SLE 30.2% 44.1% 0.03 
Tobacco use ever 
(cigarettes) 

34.9% 58.5% < 0.001 

Active Alcohol Use 5.2% 10.7% 0.12 
Night pain  52.4% 55.9% 0.60 
Joint pain  78.0% 69.0% 0.13 
Active 
glomerulonephritis 

19.8% 20.2% 1.00 

Non–adherence 2.1% 92.8% <0.001 
Death within 5 years 15.6% 23.8% 0.12 
End-stage Renal 
Disease within 5 
years 

11.0% 25.00% 0.006 

Opioid Analgesic 
Use 

19.8% 34.5% 0.03 

(Fisher’s Exact Test, Confidence interval 95%). 
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