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Is Timing of Medical Therapy Related to Outcome in Painful
Chronic Pancreatitis?
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Objectives: The authors investigated if timing of medical treatment is as-
sociated with the analgesic effect of pregabalin or placebo in patients with
chronic pancreatitis (CP).
Methods: Sixty-four patients received pregabalin (150–300 mg twice a
day) or matching placebo for 3 consecutiveweeks. Responders to treatment
were defined as patients with a reduction in clinical pain scores of 30% or
greater. Factors associated with timing of pain treatment (ie, duration of CP
and opioid usage) were collected at baseline. In addition, other factors that
potentially could influence outcome (eg, clinical pain scores prior to study
medication, diabetes, and exocrine pancreatic insufficiency) were also in-
cluded. Conventional groupwise logistic regression and analysis on the in-
dividual patient level with a machine learning technique were used to
predict treatment response.
Results: In the conventional statistical analysis duration of CP (odds ratio,
0.9; 95% confidence interval, 0.8–1.1; P = 0.3) and opioid treatment (odds
ratio, 1.0; 95% confidence interval, 0.9–1.1; P = 0.6) were not associated
with pain relief. In addition, none of the supplementary factors were asso-
ciated with treatment response (all P > 0.1). Likewise, in the individual
patient-level analysis, none of the included variables reached classification
accuracies greater than chance level (all P > 0.1).
Conclusions: Pregabalin can be added as adjuvant analgesic at any time
point during the disease course of CP.
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C hronic pancreatitis (CP) is a fibroinflammatory disease of the
pancreas that causes permanent damage to the pancreatic tis-

sue accompanied by fibrosis.1 Most patients report abdominal
pain during their disease course and eventually develop exocrine
and endocrine pancreatic insufficiency along with more advanced
disease stages.2 The chronic pain syndrome is often worsened by
acute pain exacerbations, which frequently lead to hospitaliza-
tions, lost ability towork, and significantly reduced quality of life.
No universal accepted theory of the origin of CP pain exists, and
in most patients, the pain etiology is complex and multifactorial.3

Consequently, pain management in CP is difficult and frequently
comprises a long and painful trial-and-error process before an ap-
propriate therapy is found for the individual patient.
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The complex pain etiology of CP and wide variability in treat-
ment outcome make it important to identify factors linked to out-
comes of pain treatment in individual patients. In a previous study
from our group, quantitative sensory testing was used to investigate
pain processing in CP patients and its association to outcome of an-
algesic therapy (ie, pregabalin treatment; a gabapentinoid mostly
used for treatment of neurogenic pain).4 Interestingly, a link be-
tween sensitization of the central nervous system and analgesic ef-
ficacy of pregabalin was evident. Hence, the presence of central
sensitization discriminated responders to pregabalin treatment from
nonresponders with an accuracy of 84%.4 Sensory testing, however,
is not widely available in the clinical setting, and this may limit the
dissemination of the findings into clinical practice. Consequently,
simple and clinically available predictors of treatment responses
are highly needed in the setting of pain treatment and CP.

In a recent retrospective study of CP patients undergoing sur-
gery for intractable pain, Ali and colleagues5 investigated the as-
sociation between timing of surgery and surgical outcome. They
identified longer disease duration, preoperative opioid consump-
tion, and frequent endoscopic procedures to be associated with
a negative clinical outcome. The authors suggested that long-
standing CP resulted in chronification of pain and thus made pa-
tients at more advanced disease stages less responsive to surgery.5

This is compatible with findings from another study where sensi-
tization of central pain pathways was associated with the disease
stage of CP.6 However, in contrast to surgery, the relationship be-
tween timing and outcome of medical therapy has never been in-
vestigated in CP.

In the present study, we investigate the link between timing
and outcome of medical pain therapy in patients with CP. A previ-
ously published randomized, placebo-controlled clinical trial of
pregabalin in patients with painful CP provided the opportunity
to test such a putative association.7 However, in contrast to the
original report, which was based on conventional group-level
analysis of the primary efficacy parameter (pain relief ), the cur-
rent study aimed to identify parameters associated with pain relief
in the individual patient. We hypothesized pregabalin to be less ef-
ficacious in CP patients characterized by long disease duration
and high opioid consumption prior to pregabalin treatment. The
aim of this study was to test this hypothesis by testing the ability
of disease duration and opioid consumption to predict pregabalin
efficacy in patients with painful CP. In addition, other factors that
potentially influence the outcome of pain treatment were also in-
cluded as supplementary factors. These were sex, age, etiology
of CP, continued alcohol consumption and smoking, clinical pain
score and its variability, previous surgery for CP, exocrine pancre-
atic insufficiency, and diabetes.

METHODS

Study Population
Patients were recruited from a placebo-controlled, random-

ized controlled trial of pregabalin for painful CP conducted in
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FIGURE 1. A schematic illustration of the SVM analysis. For simplicity, only 5 patients in each group are shown in a perfectly separable
scenario. The algorithm was tested independently for each of the clinical parameters and with patients tested in a leave-one-out (LOU)
scenario. The basic principle of the SVM is to calculate a decision boundary to discriminate responders and nonresponders (A). The decision
boundary (solid black line) is calculated bymaximizing themargin from the boundary to each of the 2 conditions (the 2 dotted black lines).
In the LOU strategy, each patient is one-by-one discarded from the calculation of the boundary and used only for test (dark grey circle) to
validate if the correct response could be predicted (B). After testing each patient, the performance is calculated as the ratio of correctly
classified patients divided by the total number of patients to obtain a single score of the predictive power for each clinical parameter.
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Denmark (Department of Gastroenterology and Hepatology,
Aalborg University Hospital) and The Netherlands (Department
of Surgery, Radboud University Medical Center, Nijmegen).7 The
present study investigates the link between baseline demographic
and clinical parameters and analgesic efficacy of pregabalin
or placebo.

Key inclusion criteria were a diagnosis of CP based on The
Mayo Clinic Diagnostic Criteria and the presence of chronic ab-
dominal pain (ie, pain≥3 days per week in at least 3 months).2 Pa-
tients taking concomitant analgesic medication were allowed
to enter the study if they were expected to stay on a stable regi-
men during the trial. The prior analgesic regimen was continued
throughout the trial. Patients with an obstructive component of
pain were treated by endotherapy or surgery according to local
clinical practice prior to enrolment, and patients with painful con-
ditions other than CP were excluded from the study. All patients
382 www.pancreasjournal.com

Copyright © 2016 Wolters Kluwer H
provided written informed consent prior to investigation. The re-
sponsible ethical committees in both countries approved the study.
Study Design and Treatment
The study was an investigator-initiated, double-blind, placebo-

controlled, parallel-group study of pregabalin titrated to analgesic
effect and tolerability. It consisted of a baseline assessment of
clinical pain scores for 1 week followed by a 3-week period of
pregabalin or placebo treatment. A detailed description of the study
design and study procedures is reported in Olesen et al.7 In brief,
patients received escalating doses of pregabalin (300–600 mg/d)
or matching placebo capsules. Daily dosages were split into 2
equivalent doses, one administered in the morning and one in
the evening. If the patient experienced unacceptable adverse ef-
fects, a single downward dose titration was allowed, after which
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Pregabalin-Treated Patients

Factor Responders (n = 16) Nonresponders (n = 15) OR (95% CI) P

Timing of pregabalin treatment Duration of CP, y 9.2 ± 7.0 11.7 ± 5.7 0.9 (0.8–1.1) 0.3
Opioid equivalents (10 mg) 9.0 ± 9.6 10.8 ± 10.6 1.0 (0.9–1.1) 0.6

Supplementary factors Male sex, n (%) 8 (50) 9 (60) 0.7 (0.2–2.8) 0.6
Age, y 57.9 ± 8.8 51.7 ± 11.8 1.1 (0.9–1.2) 0.1

Alcoholic etiology, n (%) 9 (56) 6 (40) 1.9 (0.5–8.1) 0.4
Continued alcohol consumption, n (%) 6 (38) 6 (40) 0.6 (0.1–2.7) 0.5

Continued smoking, n (%) 12 (75) 10 (67) 1.5 (0.3–7.1) 0.6
Clinical pain score (VAS) 4.1 ± 2.1 4.2 ± 2.4 1.0 (0.7–1.4) 0.9

Variability of clinical pain score (CV) 0.4 ± 0.4 0.4 ± 0.4 1.1 (0.2–6.3) 0.9
Previous surgery for CP, n (%) 3 (19) 3 (20) 0.9 (0.2–5.5) 0.9

Exocrine pancreatic insufficiency, n (%) 7 (44) 6 (40) 1.2 (0.3–4.9) 0.8
Diabetes, n (%) 7 (44) 3 (20) 3.1 (0.6–15.5) 0.2
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the patient remained on that final dosage during the remainder of
the study period. A minimum end dose of 300 mg/d was required;
otherwise, the subject was withdrawn from the study.
Study Outcome
A daily pain score (ie, the intensity of pain for the last

24 hours) was collected by a pain diary based on a visual analog
scale (VAS), where 0 = no pain and 10 = worst pain imaginable.
The baseline pain score was calculated as the average daily pain
score during the week prior to randomization (ie, no study medi-
cation), and the response to study medication was calculated as
the average daily pain score during the last week of treatment.
For the present study, a post hoc–defined clinical end point was
used to stratify patients as responders or nonresponders to treat-
ment (pregabalin or placebo). Hence, responders were defined
as patients with a reduction in clinical pain score of 30% or more
after 3 weeks of treatment compared with baseline recordings.8,9
Factors Associated With Treatment Outcome

Timing of Medical Therapy
Information on duration of CP and the use of pain medica-

tions including opioid equivalents was obtained from clinical in-
terview at the baseline visit and through review of the individual
patient records. These factors were previously shown to predict
outcome of surgery for painful CP.5
TABLE 2. Placebo-Treated Patients

Factor R

Timing of placebo treatment Duration of CP, y
Opioid equivalents (10 mg)

Supplementary factors Male sex, n (%)
Age, y

Alcoholic etiology, n (%)
Continued alcohol consumption, n (%)

Continued smoking, n (%)
Clinical pain score (VAS)

Variability of clinical pain score (CV)
Previous surgery for CP, n (%)

Exocrine pancreatic insufficiency, n (%)
Diabetes, n (%)

© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Supplementary Factors
The following factors were included as supplementary fea-

tures (not related to timing) in the prediction analysis: patient demo-
graphics (sex and age), etiology of CP, smoking and drinking
habits, and diabetes. In addition, the baseline pain score (VAS)
and its coefficient of variation (CV) were included as supplemen-
tary predictors of outcome as was exocrine pancreatic insufficiency.
The latter was detected using the fecal elastase-1 concentration
test, 72-hour fecal fat collection, and the 13C-mixed triglyceride
breath test according to the preferred local clinical practice.

Prediction Algorithm and Statistical Analysis
The prediction algorithm comprised a 2-step procedure.

First, the predefined factors were analyzed using logistic regres-
sion models to determine the different factors capability to pre-
dict treatment outcome (ie, group-level analysis). The results of
this analysis are reported as odds ratios (ORs) with 95% confi-
dence intervals (95% CIs). Next, a linear support vector machine
(SVM) was applied to explore the predefined factors predictive
power of pregabalin and placebo treatment outcome for the in-
dividual patients (ie, individual-level analysis). Support vector
machine is a machine learning technique based on statistical learn-
ing, which has been used in several previous studies, including a
study from our group investigating the capability of sensory test-
ing to predict treatment outcome in CP.4 The basic principle of
the SVM is to calculate an optimal decision boundary between 2
conditions (in our case responders and nonresponders) to obtain
esponders (n = 12) Nonresponders (n = 17) OR (95% CI) P

14.6 ± 9.7 8.1 ± 3.7 1.2 (1.0–1.4) 0.05
7.7 ± 7.7 10.8 ± 18.1 1.0 (0.9–1.0) 0.6
9 (75) 10 (59) 2.1 (0.4–10.7) 0.4

59.6 ± 9.5 56.3 ± 13.1 1.0 (0.9–1.1) 0.4
7 (58) 9 (75) 1.2 (0.3–5.5) 0.8
2 (17) 4 (24) 0.6 (0.1–4.0) 0.6
10 (83) 13 (76) 1.5 (0.2–10.2) 0.7
3.7 ± 2.1 4.0 ± 2.2 0.9 (0.7–1.3) 0.7
0.3 ± 0.3 0.3 ± 0.3 1.6 (0.1–22.8) 0.7
2 (17) 1 (6) 3.2 (0.3–40.1) 0.4
6 (50) 9 (53) 0.9 (0.2–3.9) 0.9
6 (50) 4 (24) 3.3 (0.7–16.0) 0.1
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FIGURE 2. Individual patient outcomes to pregabalin or placebo
treatment. A treatment responder was defined as a patient with a
reduction in clinical pain score of 30% or more after 3 weeks of
treatment compared with baseline recordings. There was no
significant difference in the frequency of responders between
pregabalin-treated (52%) and placebo-treated (42%) patients
(P = 0.5).

TABLE 3. Classification Accuracies of Supplementary Predictive
Factors

Factor

Pregabalin (n = 31) Placebo (n = 29)

Classification
Accuracy, % P*

Classification
Accuracy, % P*

Male sex 45.2 0.6 55.2 0.4
Age 51.6 0.8 41.4 0.4
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maximum discrimination between the conditions.10,11 In addition,
if 1 patient is excluded from the calculation of the decision rule, it
is possible to test the predicted response by this patient in a cross-
validation scenario. If all patients are tested by this leave-one-out
procedure, the predictive power for each independent factor on
an individual basis can be assessed (see Fig. 1 for further explana-
tion). The significance of the SVMdiscrimination for the different
factors was analyzed by aχ2 test or a Fisher exact test as appropri-
ate. In case the predictive factor was a binary variable, these tests
were used without preceding SVM analysis.

This study was a secondary analysis of a randomized clinical
trial powered for a pre hoc–defined clinical primary end point, that
is, change in clinical pain score. Consequently, a power calcula-
tion for the post hoc–defined clinical end point used in this study
(ie, frequency of treatment responders) was not performed. All
data were analyzed according to the per-protocol principle. Data
are presented as means ± SD unless otherwise indicated. P < 0.05
was considered statistical significant. The analyses of supplemen-
tary predictive factors were adjusted by Bonferroni correction to ac-
count for multiple comparisons. The software package STATA
version 11.2 (StataCorp LP, College Station, Tex) was used for sta-
tistical calculations. The utilized SVM was an in-house implemen-
tation in Matlab (Matlab 2012; The Mathworks Inc, Natick, Mass).
Alcoholic etiology 48.4 0.4 51.7 0.8
Continued alcohol
consumption

58.1 0.9 51.7 0.7

Continued
smoking

58.1 0.5 48.3 0.7

Clinical pain score 48.4 0.9 55.2 0.6
Variability of
clinical pain
score

54.8 0.6 41.4 0.2

Previous surgery
for CP

48.4 0.9 62.1 0.4

Exocrine
pancreatic
insufficiency

51.6 0.8 48.3 0.9

Diabetes 61.3 0.2 65.5 0.1

*Compared with chance level.
RESULTS
Sixty-four patients with painful CP were randomized to re-

ceive pregabalin or matching placebo. Detailed information on pa-
tient enrolment and randomization is provided by Olesen et al.7

Four patients had incomplete pain diary data at follow-up and
were excluded from further analysis, as they could not be classi-
fied as responders or nonresponders. Hence, 60 patients were in-
cluded in the per-protocol analysis. In the placebo-treated group,
the etiologies of CP were toxic (alcoholic) for 16 patients (55%),
idiopathic for 10 patients (34%), and obstructive for 2 patients
(7%), and a single patient (3%) had recurrent acute pancreatitis.
In the pregabalin-treated group, 15 patients (48%) had toxic CP,
10 patients (32%) had idiopathic CP, 2 patients (6%) had gene-
tic CP, 1 patient (3%) had autoimmune pancreatitis, 2 patients
(6%) had recurrent acute pancreatitis, and 1 patient (3%) had an
384 www.pancreasjournal.com
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obstructive etiology. No significant difference was seen in the
frequency distribution of etiologies between groups (P = 0.8).
Clinical and demographic characteristics of patients are provided
in Table 1 (pregabalin group) and Table 2 (placebo group).
Pregabalin- and placebo-treated patients (data reported in Olesen
et al7), as well as responders and nonresponders in the 2 treatment
groups (Tables 1 and 2), were comparable with respect to demo-
graphic characteristics, clinical data, and clinical pain scores
(all P > 0.05).

Response to Pregabalin and Placebo Treatment
Sixteen (52%) of 31 patients were classified as responders

in the pregabalin-treated group compared with 12 (42%) of
29 patients in the placebo group (P = 0.5; Fig. 2). A complete
analysis of the clinical end points was previously reported.7

Prediction of Pregabalin Response
First, the prespecified factors were tested for their ability to

predict pain relief (ie, group-level analysis). Duration of CP
(OR, 0.9; 95%CI, 0.8–1.1; P = 0.3) and opioid consumption prior
to treatment (OR, 1.0; 95% CI, 0.9–1.1; P = 0.6) were not asso-
ciated with pain relief. In addition, none of the supplementary fac-
tors were associated with pregabalin responses (all P > 0.1;
Table 1). Next, individual patient data were used to train the
SVM to determine the optimal thresholds to separate pregabalin
responders from nonresponders (ie, individual-level analysis). The
optimal separation threshold for duration of CP was 134 months.
When testing the predictive power of this factor, only 15 of
31 patients were correctly classified, which corresponded to an ac-
curacy of 48.4% (P = 0.8; Fig. 3). Similar findings were evident
for opioid consumption, where the optimal separation threshold
was 102mgmorphine equivalents per day. Once again, when test-
ing the predictive power in a leave-one-out scenario, the correct
treatment response was identified in only 15 of 31 patients, corre-
sponding to an accuracy of 48.4% (P = 0.8; Fig. 3). Classification
accuracies for the supplementary factors are reported in Table 3.
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 3. Predictive power of treatment outcome for factors
associated with timing of treatment. The SVMwas used to screen
disease duration and opioid consumption for their predictive power
of analgesic response to pregabalin and placebo treatments.
None of the factors reached classification accuracies greater than
chance level (71.0%).
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As for the factors related to timing of treatment, none of these fac-
tors reached classification accuracies greater than chance level
(all P ≥ 0.2).

Prediction of Placebo Response
A similar approach as for the pregabalin group was used to

test the prespecified factors in the placebo group for their capabil-
ity to predict placebo-induced pain relief. The corresponding ORs
are provided in Table 2. None of the factors were associated with
placebo effect (all P≥ 0.1). Also, none of the factors reached clas-
sification accuracies greater than chance level in the individual-
level analysis (all P ≥ 0.1; Fig. 3 and Table 3).

DISCUSSION
We investigated the link between timing of pregabalin or pla-

cebo treatment and clinical outcome in patients with painful CP.
Duration of CP and pretreatment opioid consumption (ie, factors
associated with timing of therapy) were not associated with the an-
algesic effect of pregabalin. Furthermore, a predefined battery of
secondary predictors (not related to timing), among others, includ-
ing pretreatment clinical pain scores and their variability, diabetes,
and exocrine pancreatic insufficiency, was not associated with
pregabalin effect. In line with the results from pregabalin-treated
patients, none of the aforementioned parameters were associated
with placebo analgesia.

Timing of Pregabalin Treatment and Its Relation
to Outcome

The rationale for the present study was based on findings in
surgically treated patients with painful CP, where the timing of
surgery was found to be associated with clinical outcome.5,12–14

Hence, in a recent retrospective study, patients undergoing early
surgery (arbitrarily defined as surgery within 3 years from symp-
tom onset) had significantly better pain relief and delayed loss of
exocrine and endocrine pancreatic function compared with pa-
tients operated on at a later phase of their disease.5 The results
in surgical series with regard to the effect of the timing of surgery
have, however, been inconsistent, and other studies found no clear
association, which is in agreement with the findings from the
present study.15

The improved pain-relieving effect of early surgery is based
on the hypothesis that ongoing pain results in pathological
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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changes of central pain processing, which at a certain time point
become independent of the peripheral nociceptive drive. From this
point, the patient may develop a central autonomous pain syn-
drome no longer treatable by removing the initial pain trigger
(ie, the pancreas).3 From a neurobiological point of view, such ab-
errant central pain processing has been well characterized, and the
phenomenon is known as central sensitization.16 This refers to an
increased synaptic efficacy established in sensory neurons in the
dorsal horn of the spinal cord and brain following intense periph-
eral noxious stimuli, tissue injury, or nerve damage as seen in
CP.16–18 It has been speculated that early treatment prevents the
evolution of central sensitization. This is compatiblewith findings
from a previous study where a more progressive disease stage of
CP was associated with more widespread hyperalgesia (a clinical
manifestation of central sensitization).6 Interestingly, widespread
hyperalgesia was also reported to be associated with a poor clini-
cal outcome to surgery and splanchnic denervation, which are
both treatments that target the pancreatic source of pain.19,20 In
addition to effects on central sensitization, early and effective
treatment would also mean shorter exposure to opioids and hence
less chance of opioid-induced hyperalgesia.21

In the present study, we used pregabalin to treat pain associ-
ated with CP. This drug specifically targets awell-defined receptor
in the pain system (the α2δ subunit of voltage-dependent calcium
channels), whereby it blocks the influx of calcium into presynaptic
nerve terminals and reduces release of excitatory neurotransmit-
ters.22,23 Hence, in contrast to surgery and other treatments
targeted against the peripheral nociceptive source, pregabalin
targets central sensitization per se. Consequently, the effect of
pregabalin is probably more likely to be associated with hy-
peralgesia and other manifestations of central sensitization rather
than factors related to the temporal course of the disease. This
is in line with the current study and with findings from a previous
study from our group, where pregabalin was found to reduce
the hyperalgesia associated with CP.24 Furthermore, segmental
hyperalgesia of the pancreatic viscerotome (a biomarker of spinal
sensitization) was previously shown to be a clinical useful predic-
tor of pregabalin efficacy.4

Long-term opioid use has repeatedly been shown to ne-
gatively affect the response to total pancreatectomy and other
invasive treatments of pain in CP.5,25,26 This association is pre-
sumably due to central sensitization and pain chronification as
discussed previously. Hence, the lack of effect of opioid treatment
on the responses to pregabalin treatment in the present study was
an unexpected finding because pregabalin targets central sensiti-
zation. However, various mechanisms have been associated with
central sensitisation, which comprises 2 temporal phases: (1) an
early phosphorylation-dependent and transcription-independent
phase, which results mainly from rapid changes in glutamate re-
ceptor and ion channel properties; and (2) a later, longer-lasting,
transcription-dependent phase, which drives synthesis of the
new proteins responsible for the longer-lasting form of central
sensitisation observed in several pathological conditions.17,27,28

It could be speculated that pregabalin prevents the evolution of
early to late phase of sensitization and thereby reverses the condi-
tion before it becomes independent of the peripheral nociceptive
drive, while it is less effective when the later phase of central sen-
sitization is established. In addition, long-term opioid therapy
may be harmful because of mechanisms such as opioid-induced
hyperalgesia and potential effects on the immune system.29 Fi-
nally, adverse effects—where there is often no tolerance—may
also play a role, including opioid-induced bowel dysfunction,
which may be painful itself.30 These factors will be independent
of pregabalin effects and taken together may explain why opioid
therapy was not related to treatment outcome.
www.pancreasjournal.com 385
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Supplementary Factors and Their Relation
to Outcome

None of the supplementary factors were associated with
pregabalin or placebo outcome. A high variability of clinical pain
scores compared with a stable pain profile was previously shown
to be associated with a better treatment outcome in a population
of neuropathic pain patients.31 The authors suggested that low
pain variability was an indication of a rigid and fully manifested
chronic pain process with severe central plastic changes unrespon-
sive to therapy. These findings were not reproduced in the present
study where pain scores and their variability were not associated
with outcome. This may relate to a relatively short baseline pain
registration (1 week) in our study, which may not give a reliable
assessment of clinical pain variability in the individual patient.

From a theoretical point of view, pancreatic insufficiency
(endocrine and exocrine) could interfere with pregabalin absorp-
tion and thereby influence its analgesic potency. Hence, abnormal
gut motility, bacterial overgrowth, and changes in the intestinal
milieu arewell-known complications of pancreatic insufficiency.32–34

However, no association between pregabalin response and pancre-
atic insufficiency was found.

Pregabalin was previously shown to be effective for the treat-
ment of diabetic neuropathy.35 Consequently, we included dia-
betes as a supplementary predictor of pregabalin efficacy, but
no association was found. This is likely explained by the clinical
phenotype of patients with diabetes, as they were generally well
treated and importantly had no complaints of peripheral or auto-
nomic neuropathies.

Study Strengths and Limitations
The main strengths of our study are the prospective design

and analysis of individual patient data. The prospective design en-
sured a rigorous and exact definition of “treatment responder,”
which is an advantage compared with previous retrospective stud-
ies lacking registration of clinical pain scores prior to intervention
and consequently using arbitrary definitions of treatment out-
come.5 Also, retrospective studies are generally prone to recall
bias, making inferences and conclusions challenging. In addition
to conventional statistics, which typically identify predictors of
treatment outcome based on differences between groups (ie,
group-level analysis), prediction studies should be based on sup-
plementary analysis and classification of individual patient re-
sponses. Consequently, we utilized a prediction algorithm based
on individual patient data as a supplement to conventional statis-
tics. A limitation to our study is the limited number of patients
and the relatively short follow-up period. However, in most pre-
vious studies of pregabalin for different neuropathic pain con-
ditions, a maximal analgesic response was typically seen within
2 weeks of treatment.7,35,36 Hence, we do not consider the short
follow-up period to be a major bias of the present study, and
we find the classification of treatment response after 3 weeks
appropriate.

CONCLUSIONS
Our study shows that timing of pregabalin treatment is not

associated with analgesic outcome in painful CP. Pregabalin can
be introduced as an adjuvant analgesic at any time point during
the disease course, and its effect is most likely related to sensitiza-
tion of central pain pathways.
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