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Thank you very much. As it was mentioned, I am a second year PhD student in the department of Epidemiology and having just finished my comprehensives this year, I will be presenting today preliminary results of my thesis which has an overall goal to assess the impact of long-term opioid use on healthcare resource utilization for cancer patients. 



Overall Thesis Objectives  
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1. Characterize opioid therapy and the rate of long-term use for hospitalized 
cancer patients in the one-year post-discharge period  
 

2. Identify potential modifiable patient, provider and healthcare system 
predictors of persistent prescription opioid use  
 

3. Determine whether persistent opioid use is associated with increased    
patient’s healthcare utilization and decreased cancer survival   
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To be more specific, I will begin by characterizing opioid therapy and determine the rate of long-term use in cancer patients following hospital discharge; next step would be to identify potential predictors that may be associated with long-term use and finally, I will look at the safety of opioids and their potential impact on cancel survival and healthcare use. 



Opioid Consumption in Canada 
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Source: Canadian Institute for Health Information Source: Canadian Institute for Health Information 
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Before presenting any findings, I just want give you a very brief overview of the current situation related to the opioid consumption in Canada. In 2012, there were 18.3 million opioid prescriptions dispensed in Canada and in 2014, we see that figure jumped  to 21.7 million, according to IMS Brogan which tracks the drug industry. 

According to the International Narcotics Control Board, Canada is the world second largest per capita consumer of opioids defined by daily opioid doses. 

Recent data from the Canadian Institute for Health Information shows that between 2012 and 2016 there was an increase of almost 7% in the number of written opioid prescriptions.  
Moreover, during this same period, there was a 10% increase in the proportion of all opioid prescriptions in Canada that were given for strong opioids such as hydromorphone, oxycodone, morphine and fentanyl

EXTRA: This prescription pain killer crisis was contributed by most policy makers to formulary restrictions related to Oxycontin, which was a top-seller in Canada but was delisted from provincial drug plans due its high rates of addiction and opioid overdose. Since no similar restrictions were placed on any other addictive opioids , this led to a shift from one drug to another and consequently, to an escalating drug crisis. 




Opioid Poisonings and Risk of Hospitalizations 
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Again, a recent report that came out in 2017 from the Canadian Institute for Health Information shows that opioid poisonings result in more than 13 hospitalizations a day in Canada. 

With respect to who gest hospitalized, we see that seniors have shown to have the highest rate of opioid poisonings that resulted in hospitalizations. What is important to highlight here is that not only accidental poisonings accounted for the highest proportion among seniors , around 55%,  but also poisonings due to therapeutic use were more prevalent among older patients (24% in people aged 65 and more vs 2% in people aged between 15-24). 

Also, the rates of hospitalizations vary across provinces and territories, from a high of almost 21% in Saskatchewan to a low of about 10% in Quebec. Interestingly, Quebec also had the lowest number of daily defined opioids per 1000 people which points out the need to look at Quebec more closely and try to figure out why it is so different from the rest of the country with regard to opioid prescribing. 




Objectives of Preliminary Analyses  
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1. To describe incidence of opioid use for all patients admitted at two tertiary 
care hospitals in Montreal (2014 – 2016) 

2. To estimate the association between opioid use and risk of adverse health 
outcomes in the 90-days post discharge 

Internal medicine 

Thoracic & cardiac 
surgery 

RCT trial 
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So, this leads to the main working objectives of some of my preliminary analyses which were to evaluate opioid use for the ALL patients admitted to the MUHC and determine their associated risk of emergency department visits and hospital re-admissions in the 90 days post-discharge.  Before diving into the cancer population, I wanted to look at the whole cohort of hospitalized patients, which includes internal medicine and surgical patients with the goal of understanding potential patterns and associations on a larger scale before isolating opioid effects on cancer patients. This study is a secondary analysis of patients who were enrolled as part of a randomized controlled trial called RightRx which evaluated the impact of electronically enabled medication reconciliation software on adverse drug events.






Study Design 
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Admission to 
Hospital 

1 year 

Discharge from 
Hospital 

Hospital stay 3-months post discharge 

Start of follow-up 
 ED visit 

 Hospital admission 
  Death 

 18+  
 Admitted from community or 

long term care 

Continuous RAMQ 
coverage 

Continuous RAMQ coverage 
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To address the objectives of the study, multiple sources of data were assembled and linked including patient demographics as well as medical services and prescription claims from the Quebec provincial healthcare databases (the RAMQ) in the year prior to admission and in the three months post discharge. 

Patients who were included in our study cohort were those admitted to the Montreal General Hospital and the Royal Victoria Hospital in Montreal Quebec between October 2014 and May 2016.

They had to be 18 years of age or older at admission, be admitted from the community (so they couldn’t be transferred to another hospital) and needed to have at least one year of continuous provincial healthcare coverage prior to hospital admission. Patients start of follow-up began at their discharge from the hospital and these patients were then followed in the 90-days post discharge period until they were re-admitted to hospital or visited the emergency department, death or termination of RAMQ coverage, whichever occurred first

If patients were re-admitted to the hospital within 48 hours of discharge from their index hospitalization, they had to have gone through the ED in order to ensure these were true re-admissions. 





Characteristics of Study Population 
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Did not Fill an Opioid Rx  
(n = 1,593) 

Filled an Opioid Rx  
(n = 1,380) 

 

Age at admission 
Mean (SD)  

 
70.9 (16.2) 

 
67.0 (13.4) 
 

Hospital unit at discharge (n,%) 
Surgery 
Internal Medicine 

  
382 (24.0) 
1211 (76.0) 

  
1007 (73.0) 
373 (27.0) 

Medication Use 

History of benzodiazepine use (n,%) 310 (19.5) 288 (20.9) 

History of opioid use (n,%) 251 (15.8) 472 (34.2) 

Opioid Rx at discharge (n,%) 286 (17.9) 1178 (85.4) 

Benzodiazepine prescription at discharge (n,%) 307 (19.3) 314 (22.8) 

Comorbidities 

Cancer Diagnosis (n,%) 340 (21.3) 576 (41.7) 

History of depression and/or psychiatric 
disorders) (n,%) 

371 (23.3) 329 (23.8) 

History of substance and/or alcohol abuse (n,%) 127 (7.9) 84 (6.1%) 
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Overall,  2 973 were included in our cohort and classified according to whether they filled an opioid prescription in the 90 days post-discharge. Among those who filled an opioid prescription, the mean age was 67, the majority of whom were discharge from a surgical unit. With respect to health service use, they were more likely to have had more than 3 dispensing pharmacies in the year prior to their admission. They were also more likely to have a history of opioid use, receive an opioid prescription at discharge and have a cancer diagnosis. 




Opioid Prescriptions and Dispensations 90 days post-discharge 
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2973 Patients  

1464 (49.2%) Received an opioid Rx 
at discharge 

1509 (50.8%) Did not receive an  
opioid Rx at discharge 

1287 (85.3 %) No 
history of opioid 

use 

222 (14.7 %) 
Previous history of 

opioid use 

501 (34.2 %) 
Previous history of 

opioid use 

762 (79.1 %) Filled 
an opioid Rx 

416 (83.3 %) Filled 
an opioid Rx 

146 (11.3 %) Filled 
an opioid Rx 

56 (25.2 %) Filled 
an opioid Rx 

963 (65.8 %) No 
history of opioid 

use 
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So now I am going to present the breakdown of the number of opioid prescriptions received at discharge and the corresponding numbers of filled prescriptions in the 90 days post-discharge.

We see that there is an equal split in the number of patients who were discharged from the hospital with a discharge prescription.
Amongst those who had a receipt of an opioid at discharge, 67% had a no history of opioid use in the one year prior to admission and 80% of these filled an opioid prescription over the 90 day follow-up period post-discharge. Among those who had previously used opioids, 83% had an opioid dispensation post discharge – so we see that the proportions of filled prescriptions are quite similar across previous history of opioid use

Next, out of everyone who was not given an opioid prescription at hospital discharge, 85% were opioid-naïve patients and 15 % were prevalent users. What is interesting to note here is that even though these patients did not receive am opioid at the discharge from the hospital, there were still people who had an opioid dispensation post-discharge so these opioid prescriptions must be coming from the community and not from the in-hospital physician which raises questions as to why these patients were received the opioid. 




Statistical Analyses 
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Medication Use 
Anti-psychotics, 

Benzodiazepines, Opioids 

Health care utilization 
Hospitalizations, ED visits, 

Number of Pharmacies, 
Prescribers 

Comorbidities 
Cancer 

Depression/Substance/ 
Alcohol Abuse 

Time -varying 
opioid exposure 

ED visits/hospital 
re- admissions 

Cox Hazards 
Model 

Current use 

Cumulative duration of use 

Continuous duration of  use 
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For the main analysis we used Cox model to determine the association between time-varying opioid use and the risk of emergency department visits, hospital re-admissions, whichever occurred first.

Based on pre-existing frameworks related to opioid use  and the occurrence of adverse drug events which increase the risk of ER visits and hospital re-admissions, we measured and adjusted in the analysis for a number of important covariates including patient comorbidities such as history of cancer diagnosis, mental health diseases, a number of medications which, when taken together with opioids have been found to increase the risk of ed visits hospital admissions and ee also adjusted for healthcare service utilization in the year prior to admission.  We modeled opioid as exposure as current , continuous and cumulative duration of use 



Our primary analysis consisted of a current use exposure definitoin where outcomes where were attributed to opioid use when patients were on treatment. In secondary analyses, we also examined cumulative effect of opioid use on the outcome. First we assessed continuous duration of use where the cumulative effect accumulates by duratoin of use but risk returns to baseline after discontinuation. To assess long-term effect, we also exained cumulative duration of use where cumulative duration accumulates by drug duration but the effect of opioid use on outcome persists upon discontinuation of opioid use (i.e. the risk does not return to baseline).


So just to give a better idea of why we chose to model the exposure as time-dependent; the reason for it is because we assume that the effect of the drug occurs while the drug is in the body, so we want monitor closely the exposure as well as to be able to capture changes in the way opioids are taken. So if someone is to stop taking the drug for a few days and then their pain get worse and they decide to go back to the drug, time-dependent exposure would be able to accurately account for variant patient exposure to the medication. 

Next, as the potential mechanism that relates opioid use with increased risk of hospitalizations is not known,  we decided to define the exposure in three different ways to explore different patterns of use. 
First, current use uses information on drug exposure as looks  
Continuous duration of use : acute effect, risk goes back to baseline once you take the drug; it is still a cumulative effect but only when you’re on a drug (accumulates only when you’re on the drug); once you stop the drug, you go back to 0 and then you start accumulating from 0 again;
Cumulative duration of use :  where the patient stops taking the drug, the cumulative effect persists. 



Association between Opioid Use and ED visits 
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  Events Crude HR 
(95% CI) 

 

Adjusted HR 
(95% CI) 

Current Use 
Non use 
Use 

 
1287 
300 
 

 
[Ref] 
1.13 (0.99 – 1.28) 

 
[Ref] 
1.19 (1.03 – 1.39) 

Continuous Duration Use 
Non use 
<30 days 
30-60 days 
>60 days 
 

 
1287 
269 
22 
9 
 

 
[Ref] 
1.05 (0.92 – 1.21) 
1.82 (1.19 – 2.79) 
3.52 (1.80 – 6.87) 
 

 
[Ref] 
1.15 (0.99 – 1.35) 
1.44 (0.93 – 2.24) 
2.63 (1.34 – 5.20) 
 

Cumulative Duration Use 
Non use 
<30 days 
30-60 days 
>60 days 

 
951 
577 
43 
16 

 
[Ref] 
0.90 (0.81 – 0.99) 
1.66 (1.22 - 2.28) 
1.88 (1.11  - 3.18) 

 
[Ref] 
1.15 (0.98 – 1.33) 
1.61 (1.15 – 2.26) 
1.74 (1.02 – 2.99) 
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Overall, we found that after adjusting for medication use, comorbidities and healthcare utilization, opioid use was associated with a 19% increase in the risk of emergency department visits and hospitalizations. We also see that the risk increase when examining longer cumulative or continous duration of use with the largest effect observed with longer duration of use of opioids.




Conclusions 
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• Majority of patients using opioids had a cancer diagnosis and were hospitalized 
for surgery 
 

• Increased risk of ED visits or hospitalizations when comparing opioid use 
versus no use 

–  Increased risk with longer duration of use 
 

• Potential policy implication: re-assess duration of treatment with opioid use 
– Increase access to pain clinics  
– Access to publicly funded physiotherapy services 
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As a conclusion, we see that the majority of patients using opioids were cancer and surgical patients.  Our study suggests that long term use of opioids may be associated with increased risk of hospitalization/ ED visits. Thus, there might be a need to reassess the optimal duration and dose of treatment with these drugs. Also, increased access to non-pharmacologic pain management treatment such as pain clinics and physiotherapy services may reduce the need for long-term treatment with opioids for some patients currently treated with these drugs. 




Future Directions 
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Study Population: patients with a cancer diagnosis 
 
• Characterise opioid use patterns 

 
• Identify provider & organizational characteristics associated with risk of long-

term opioid use  
 

• Quantify the impact of subsequent opioid-related adverse events on patient’s 
healthcare utilization and cancer survival.   
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As I mentioned a few times, this is just the start of my doctoral work and now I’m ready to zoom in on the cancer population and characterize their use as well as quantify the impact of opioid-related adverse events on patient’s healthcare use and cancer survival. 



Thank you! 
siyana.kurteva@mail.mcgill.ca 
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