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Final Study Report
EudraCT number:  2011-000506-21
REC reference number: 11/LO/0387
Study Title:  A double-blind, randomised placebo-controlled trial to determine whether low-dose intravenous ketamine peri-operatively can prevent chronic post-surgical pain, in patients undergoing thoracotomy or video assisted thoracic surgery (VATS).

Aims of the study:  Pain which persists after surgery is now well recognised and thoracic surgery is known to be high risk [1].  One recent review showed the incidence of persistent pain in patients undergoing thoracotomy was 57% and 47% at 3 and 6 months respectively [2].  One possible explanation for chronic post-surgical pain could be the activation of the N-methyl-D-aspartate (NMDA) receptor.  Blocking this receptor with drugs such as ketamine, could possibly ameliorate this condition.  This study sought to establish whether low-dose ketamine could prevent patients from developing persistent pain following thoracotomy and VATS surgery.

Methods:  A double-blind, randomised placebo-controlled trial was used to test the null hypothesis.  Patient received either a ketamine infusion of 0.1mg/kg/hour for 96 hours, starting 10 minutes before surgery or a saline placebo.  Patients received their normal post-operative analgesia depending on anaesthetic and patient preference.  The primary outcome was the incidence of pain measured at 6 weeks, but patients were also assessed at 3, 6 and 12 months.  Pain scores and opioid consumption was also measured at 24 and 48 hours post-operatively.  Pain was measured using a numeric (0-10) pain scale.  Other pain measures included the Brief Pain Inventory (BPI) and the Leeds Assessment of Neuropathic Symptoms and Signs (S-Lanss).  Mann Whitney U test were used to analyse pain scores and the Chi Square test was used to compare dichotomous data, such as the incidence of side-effects.  A p value of 0.05 was considered significant.  A power calculation expecting a reduction in pain of 2 points on a 10 point scale, at the 6 week assessment with ( = 5%, 1-(=90% and bi-lateral hypothesis required a sample size of 72 patient in each trial, 36 in each treatment group. 
The first patient was recruited in January 2012 and final patient in completed the study in July 2015.

Despite approaching over 338 patients during the study period, we were unable to complete the VATS study.  We only recruited 28 patients to this study in 24 months and we therefore abandoned recruitment.  This was despite opening a second study site at St George’s Hospital, but they were unable to recruit a single patient in a year of trying.  

Patient undergoing VATS surgery tended to fall into two main categories.  Firstly, they were young patients who had experienced a spontaneous pneumothorax.  These patients wanted to return to work and did not want to participate in a one-year follow-up.  The second group were patients with a pneumothorax due to advanced cancer, who were very ill and at the end stage of their disease.  Many of these patients were excluded from the study due to pre-existing pain and the medications they were prescribed.  The analysis of the 28 patients in this study showed no significant difference between the study groups, but the study was underpowered.

Seventy-seven patients were recruited to the thoracotomy study, but one patient never entered the study leaving 76 patients.  Data from 6 patients were excluded due to patients withdrawing from the study (n=2) and not reaching the primary end point of 6 weeks (n=4).  Therefore, data from 70 patients were included in the analysis; 35 patients received a ketamine infusion and 35 patients a saline placebo.

Results:

Thirty-eight (54%) of the study participant were male and the average age or was 65 years (range 26-87).  Forty-four (64%) participants were having surgery for a primary lung cancer; 10 (14%) had received chemotherapy and 5 (7%) had received radiotherapy prior to surgery.  Despite randomisation, there was a significant difference between in the ketamine and placebo group in terms of age (p=0.047), the ketamine group being younger.  Otherwise there were no significant differences between the groups prior to starting the study.

Fifty-six (80%) patients received the study infusion for the full 96 hours, but 14 patients (12 ketamine group, 2 placebo group) had their infusion discontinued between 63-94 hours, mostly due to patients not wishing to have a new intravenous cannula inserted.  There were no significant differences in pain scores, BPI or S-Lanss between the ketamine and placebo groups at 24 hours, 6 weeks, 3, 6 or 12 months.  Pain at rest at 48 hours was significantly less in the ketamine group (p=0.031) and the ketamine group consumed significantly less opioid at 24 (p=0.025) and 48 hours (p=0.055).  

There were no significant differences between the groups in terms of nausea, vomiting, pruritus or sedation, but more patients in the ketamine group felt lightheaded (p= 0.016) and experienced more vivid dreams (p=0.001)

Conclusions:  Ketamine has not been shown to prevent chronic post-surgical pain after thoracotomy when the infusion is run for up to 96 hours after surgery.  Recent published data have also shown no differences when ketamine infusions have run for 24 hours when patients were reviewed 4 months after surgery [3], or following 72-hour ketamine infusions when patients were reviewed 6 months after surgery [4].  Ketamine does reduce opioid consumption following thoracotomy surgery. 

Publication & Dissemination:  An abstract and poster has been accepted for the International Association for the Study of Pain’s World Congress in Japan in September.  A journal article is in preparation.

All participants who requested a lay summary will be informed of the results and will also be informed as to whether they received ketamine or placebo.  These letters will be sent out by July 2016.
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