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Introduction
Neuropathic pain arises from neural tissue injury that affects 

the somatosensory system and manifests as a collection of abnormal 
sensations and/or pain symptoms that can last for weeks or even years, 
and which may have a debilitating impact on quality of life [1-3]. 
Almost any pathological process that creates damage or dysfunction 
in neural tissue can potentially cause neuropathic pain. This includes 
a complication of the varicella zoster reactivation (herpes zoster, HZ, 
or shingles) that leads to postherpetic neuralgia (PHN) [1,4,5]. The 
effective management of PHN and other neuropathic pain syndromes 
remains an ongoing challenge, all current treatments are symptomatic, 
and patients may be left undertreated [6,7]. 

As new or improved treatment options are developed, randomized 
controlled trials (RCTs) remain the standard for assessing their 
effectiveness and safety [8]. However, as potential flaws resulting from 
the strict design and implementation of RCTs are being increasingly 
discussed, it is apparent that better understanding of factors that may 
improve the design of neuropathic pain trials is needed [9,10]. It has 
also become clear that since RCTs are designed to test a therapeutic 
hypothesis under an optimal setting, several factors may comprise 
their strict and controlled conditions and thus restrict their application 
to real-world clinical practice [11]. For example, certain study 
characteristics (such as larger sample size or parallel-study groups) 
may be important for decreasing placebo response rates in RCTs and 
thus increasing the likelihood of positive outcomes [12]. Likewise, 
strict population inclusion and exclusion criteria in RCTs may result 
in the elimination of important segments of the population, narrowing 

the relevance of the treatment [10]. Also, as the demand for study 
participants has grown, clinical trials have become a way for individuals 
to have access to medical treatment or earn income. Thus, ready-to-
recruit individuals may enter trials with certain expectations, which 
ultimately may affect the response to placebo and/or active treatments 
[13-15].

In contrast to RCTs, real-world studies measure the effectiveness 
and safety of an intervention in clinical practice [11]. They are not 
as strictly designed, are open-label, and patient exclusion criteria are 
limited to those in the product label. Therefore, such studies can be 
an important complement to RCTs, and comparing the conclusions 
of RCTs and real-world studies can improve interpretation of each 
other’s results. For example, some recent RCTs in PHN and other 
neuropathic pain syndromes were characterized by high placebo 
rates and thus showed diminished or no drug efficacy over placebo 
[12,16]. Comparisons between medical evidence established in RCTs 
and real-world studies could help evaluate possible factors associated 
with positive vs. negative treatment outcomes and guide better design 
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of future neuropathic pain trials. Furthermore, as existing treatment 
options may not be satisfactory for some patients [6,7] , comprehensive 
analyses of complementary real-world studies may lead to more 
effective treatment of neuropathic pain in clinical practice.

For management of neuropathic pain associated with PHN, 
gabapentin was the first oral medication approved by the Food 
and Drug Administration (FDA) [17-19]. A novel formulation of 
gabapentin utilizing gastroretentive technology (gastroretentive 
gabapentin, G-GR) resulted in more efficient drug absorption, 
improved bioavailability, and reduced dosing frequency from thrice 
daily to once daily [20,21]. Efficacy and safety of G-GR in management 
of PHN has been established in two RCTs, and further examined in 
a real-world study (the only real-world study for any formulation of 
gabapentin) [16,22,23]. For other first-line treatment options, one real-
world study of pregabalin and one of lidocaine patch 5% in treatment 
of PHN have been performed [23-25]. Therefore, as comparative 
analyses between RCTs and real-world studies in PHN are lacking, the 
current analysis compares the study designs as well as the efficacy and 
safety outcomes between two RCTs and one real-world study of G-GR 
in treatment of PHN. Potential factors that may improve the design 
and the quality of medical evidence of clinical trials in PHN and other 
neuropathic pain syndromes are discussed. 

Methods
Study design and treatment

Integrated data from two RCTs (Phase 3, double-blind, randomized, 
placebo-controlled studies 81-0045 and 81-0062; clinicaltrials.gov 
identifiers NCT00335933 and NCT00636636) [16,22] and one real-
world study (Phase 4, open-label, single-arm study 81-0067) [23] were 
compared in this analysis. All studies shared a similar G-GR treatment 
schedule, which included a 2-week titration period, a stable-dose 
treatment period (8 weeks for the Phase 3 studies and 6 weeks for the 
Phase 4 study), and a 1-week dose tapering period. The 2-week titration 
period used a set schedule—Day 1: 300 mg; Day 2: 600 mg; Days 3‒6: 
900 mg; Days 7‒10: 1200 mg; Days 11‒14: 1500 mg; Day 15: 1800 mg. 
During the stable-dose treatment period, patients received 1800 mg 
G-GR once daily with the evening meal. The schedule for the 1-week 
dose tapering was 2x600 mg for 3 days and 1x600 mg for the last 4 days. 

Patient selection 

Detailed patient selection criteria for individual studies have been 
previously published [16,22,23]. Briefly, men or women aged ≥18 years 
were eligible to enter the Phase 3 or 4 studies. In the Phase 3 studies, the 
main inclusion criteria included patients who experienced PHN for at 
least 3 (Study 81-0045) or 6 (Study 81-0062) months after the healing of 
a HZ skin rash, with an average daily pain score at the end of a 1-week 
pre-treatment baseline period of ≥4 based on an 11-point Likert numerical 
rating scale (NRS), where 0=no pain and 10=worst possible pain. In the 
Phase 4 study, patients with active PHN were eligible to enroll, regardless 
of their baseline pain scores, or how long had elapsed since healing of a HZ 
rash. For the exclusion criteria, the Phase 3 studies included several of those 
criteria, including no use of concomitant medication. Exclusion criteria in 
the Phase 4 study were limited to those in the product label and included 
pregnant women or nursing mothers, patients with hypersensitivity to 
gabapentin, and patients who had an estimated creatinine clearance levels 
of <30 mL/min or were on hemodialysis. There were no restrictions on the 
use of prior medications, and their continued use was permitted. 

Efficacy and safety assessments

Only patients who received G-GR 1800 mg once daily were included 

in the current efficacy and safety analyses (placebo groups from the 
Phase 3 studies were not included). Efficacy assessments included pain 
intensity evaluated on the Visual Analog Scale (VAS), pain intensity 
and various pain interference measures evaluated using the Brief 
Pain Inventory (BPI), and overall improvements evaluated using the 
Patients’ or Clinical Global Impression of Change (PGIC/CGIC). For 
pain scores on the BPI, worst, least, average, and current pain were 
assessed. For the BPI interference scores, general activity, mood, 
walking ability, normal work, relationships, sleep, and enjoyment of 
life, as well as the average of the 7 interference scores were assessed. 
The VAS and BPI scores were based on the 11-point NRS (where 0=no 
pain/no interference item, and 10=worst possible pain/worst possible 
interference item), and both were completed at the end of the baseline 
week and at the end of study (Week 10 for Phase 3 and Week 8 for Phase 
4). The P/CGIC was completed at the end of study. Safety assessments 
included the incidence and severity of adverse events (AEs) and serious 
AEs (SAEs), and analysis of discontinuations due to AEs.

Statistical methods

In the Phase 3 and 4 studies, efficacy analyses were performed on 
all patients who received ≥1 dose of G-GR, completed VAS at baseline, 
and completed ≥1 post-baseline VAS assessment. Mean changes from 
baseline in the VAS and BPI scores were estimated with an analysis of 
covariance (ANCOVA) model that included treatment, study centers, 
and the baseline value as the covariate. Last observation carried forward 
(LOCF) methodology was used to impute missing efficacy data. For 
the PGIC and CGIC, the proportion of patients “Very Much” or 
“Much” improved at the end of the study was determined. Differences 
between continuous efficacy endpoints in the Phase 3 and 4 studies 
were calculated using the two-tailed t-test. For differences between 
dichotomous efficacy endpoints, the two-tailed Z test for the difference 
in proportions between two groups was calculated. Statistical tests 
were based on the significance level of α=0.05. Probabilities of being 
“Very Much” or “Much” improved on the PGIC for patients with any 
reduction from baseline in the VAS or the average of 7 BPI interference 
scores were calculated.

Safety analyses were performed on all patients who received ≥1 
dose of G-GR. All AEs were linked to system organ class (SOC) and 
preferred term (PT) using the Medical Dictionary for Regulatory 
Activities coding (MedDRA®; Version 9.0 in Phase 3 and Version 14.0 
in Phase 4). Patients were counted under multiple SOCs and PTs, but 
for each SOC and PT, a patient was only counted once. Because AEs 
were collected until Week 12 in Phase 3 and until Week 9 in Phase 4, 
the analysis of AEs by week included common data until Week 9.

Results
Study, patient, and disease characteristics

Studies shared similar treatment schedule, but there were major 
differences in the design of the two Phase 3 vs. one Phase 4 study (Table 
1). These differences included the requirement for the minimum length 
of PHN (≥3 months) and for the pain intensity of ≥4 on the NRS for 
patients entering the Phase 3 studies, whereas in the Phase 4 study, 
any patient with active PHN regardless of the baseline pain intensity 
could enroll (Table 1) Also, patients enrolled in the Phase 3 studies 
were not allowed to use concomitant medications, whereas there 
were no such restrictions in the Phase 4 study. In total, 359 patients 
received G-GR 1800 mg once daily in the two Phase 3 studies (Figure 
1). Almost all patients (95%) completed the 2-week titration period, 
and 84% completed the Phase 3 studies. In the Phase 4 study, 197 
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Figure 1: Patient Disposition.

Integrated Phase 3 Phase 4

Inclusion criteria

Men or women ≥18 years who had experienced pain for at least 3 (Study 81-0045) or 6 (Study 81-0062) months, but not 
more than 5 years after the healing of a HZ skin rash
Mean baseline pain intensity score of ≥4 on the 11-point NRS
A washout period of >5 times the half-life of the drug, including benzodiazepines, skeletal muscle relaxants, orally 
administered steroids, capsaicin, mexilitene, centrally acting analgesics (dextromethorphan, tramadol), opiates, topical 
lidocaine, anticonvulsants, and SNRIs
5‒7 days of tapering for patients treated with gabapentin or pregabalin at screening; and a further washout period of 2‒3 
days prior to the baseline week

Men or women ≥18 years 
with active PHN

Exclusion criteria

Patients who had previously not responded to treatment for PHN with gabapentin at doses of ≥1200 mg/day or pregabalin 
at doses ≥300 mg/day, had experienced dose-limiting AEs with gabapentin, or had hypersensitivity to gabapentin
Nursing mother
Neurolytic or neurosurgical treatment for PHN
Continuing use of any concomitant medication excluded by inclusion criteria
Severe pain from causes other than PHN
Use of injected anesthetics or steroids within 30 days of baseline
Any skin condition in the area affected by the neuropathy that could alter sensation 
Immunocompromised state 
Estimated creatinine clearance of <50 mL/min 
Malignancy within the past 2 years, other than basal cell carcinoma 
Gastric reduction surgery. 
History of substance abuse within the past year 
Severe chronic diarrhea, chronic constipation (unless attributed to drugs that were washed out), uncontrolled IBS or 
unexplained weight loss; history of seizure (except for infantile febrile seizure) or at riskof seizure due to head trauma; 
history of chronic hepatitis B or C, hepatitis within the past 3 months, or human immunodeficiency virus infection

Pregnant or nursing mother
Hypersensitivity to 
gabapentin
Estimated creatinine 
clearance of <30 mL/min or 
on hemodialysis

HZ, herpes zoster (shingles); NRS, numerical rating scale; SNRI, serotonin–norepinephrine re-uptake inhibitor; AE, adverse event; PHN, postherpetic neuralgia; IBS, 
irritable bowel syndrome

Table 1: Selection of Study Population in Phase 3 vs. Phase 4 Study.
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patients received G-GR 1800 mg once daily, 83% completed the 2-week 
titration, and 71% completed the study (Figure 1). AEs were the most 
common reason for discontinuation in all studies. 

Demographics (i.e., age, gender, and race) of patients treated with 
G-GR 1800 mg/day were similar between the Phase 3 and 4 studies 
(Table 2). The duration of PHN prior to entry into the Phase 3 studies 
was calculated as months between the resolution of HZ and study entry, 
whereas in the Phase 4 study, it was calculated as months between the 
date of PHN diagnosis and the date of informed consent. Despite these 
differences, the mean duration of PHN was similar between the two 
clinical programs (27 months in Phase 3 and 29 months in Phase 4) 
(Table 2). A total of 84 (42.6%) patients were taking a concomitant 
neuropathic pain medication at baseline in the Phase 4 study, mostly 
opioids (28.9%) and anticonvulsants (13.2%).

There were significant differences in disease characteristics between 
the two clinical programs. At study entry, the mean pain intensity 
on the VAS and BPI was significantly higher in the Phase 3 studies 
compared with the Phase 4 study (65.1 vs. 56.9, p<0.0001) (Table 3). 
Also, the baseline measurements of pain intensity on the VAS in the 
Phase 3 studies showed smaller variation from the average value, which 
was reflected by the smaller standard deviation (SD) and the range of 
baseline values (Phase 3: SD, 15.4; range 26‒100 vs. Phase 4: SD, 22.9; 
range 2‒100). For mean BPI interference scores at baseline, mood 
(p=0.0051), sleep (p=0.0002), and the average of 7 BPI interferences 
scores (p=0.0483) were significantly greater in the Phase 3 studies 
(Table 3).

Efficacy

For pain intensity measured on the VAS, patients reported 
significant reductions from baseline in the integrated Phase 3 studies 
(-32.6) and in the Phase 4 study (-20.9) (Figure 2). The difference 

between the two clinical programs was statistically significant (p=0.0201). 
For the measurement of pain intensity within the last 24 hours on the BPI 
(Phase 3/Phase 4), the mean reductions from baseline in the worst (-2.6/-
2.0), least (-1.8/-1.0), average (-2.2/-1.5), and current (-2.4/-1.5) pain were 
also significantly different between the Phase 3 and 4 studies (Figure 3A). 
In contrast, for the measurement of quality-of-life components on the BPI 
interference scores, reductions in individual items and the average score 
were not significantly different between the Phase 3 and 4 studies, except 
for sleep interference (p=0.0474) (Figure 3B).

In total, 42.1% of patients reported feeling “Very Much” or “Much” 
improved on the PGIC in the Phase 3 studies, whereas 51.1% felt 
“Very Much” or “Much” improved in the Phase 4 study (Figure 4). The 
difference in the proportion of patients was significant (p=0.0446). Also, 
the difference in the proportion of patients “Very Much” or “Much” 
improved on the CGIC was significant when the Phase 3 studies were 
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Figure 2: Change from Baseline in the VAS Score. Mean change from baseline 
to the end of treatment in the VAS score using LOCF methodology for the 
Phase 3 vs. Phase 4 studies of G-GR in treatment of PHN. Error bars represent 
standard error of the mean.

Integrated Phase 3 (n=359) Phase 4 (n=197)
Age (years)
Mean (SD) 66.3 (12.9) 67.4 (12.8)
Median 69.0 68.0
Range 25-89 18‒92
Sex, n (%)
Female 213 (59.3) 122 (61.9)
Male 146 (40.7) 75 (38.1)
Race, n (%)
Caucasian 313 (87.2) 166 (84.3)
Hispanic 22 (6.1) 16 (8.1)
African American 17 (4.7) 12 (6.1)
Asian 4 (1.1) 2 (1.0)
Other 3 (0.8) 1 (0.5)
Time after HZ resolution prior to study entry (months)
Mean (SD) 27.1 (34.6) n/a
Median 17.7 n/a
Range 3‒342 n/a
Duration of PHNa (months)
Mean (SD) n/a 29.0 (34.5)
Median n/a 18.0
Range n/a 0‒204
Concomitant PHN medicationb, n (%)
Total n/a 84 (42.6)
Opioids n/a 57 (28.9)
Anticonvulsants n/a 26 (13.2)
Non-SSRI antidepressants n/a 21 (10.7)
Topical medication n/a 10 (5.1)
PHN, postherpetic neuralgia; HZ, herpes zoster (shingles); SD, standard 
deviation; SSRI, selective serotonin re-uptake inhibitor; n/a, not available.
a Calculated as months between date of diagnosis and date of informed consent; 
b Patients counted once per category but could have been taking medication 
from more than 1 category.

Table 2: Patient Demographics (Safety Population).

Mean (SD) Integrated Phase 3 Phase 4 p-value
(n=356) (n=190)

VAS
Mean (SD) 65.1 (15.4) 56.9 (22.9) <0.0001

Median 65 60.5
Range 26‒100 2‒100

BPI Pain Scores
Worst pain in last 24 h 7.3 (1.6) 6.5 (2.2) 0.0075
Least pain in last 24 h 4.3 (2.2) 3.3 (2.2) <0.0001

Average pain in last 24 h 6.0 (1.6) 5.1 (2.0) <0.0001
Current pain in last 24 h 5.8 (2.2) 4.5 (2.5) <0.0001

BPI Interference Scores
General activity 4.6 (2.7) 4.3 (2.9) 0.166

Mood 5.0 (2.8) 4.2 (3.0) 0.0051
Walking ability 2.9 (3.0) 2.8 (3.2) 0.5741
Normal work 4.1 (2.8) 4.1 (3.3) 0.8368
Relationship 3.4 (2.9) 3.0 (3.0) 0.1071

Sleep 5.5 (2.7) 4.5 (3.2) 0.0002
Enjoyment of life 5.1 (2.9) 4.8 (3.2) 0.254

Average of 7 interference 
scores 4.4 (2.2) 3.9 (2.6) 0.0483

SD, standard deviation; VAS, visual analogue scale; BPI, brief pain inventory
All scores are based on 0‒10 numerical scales, where 0=no pain/no interference 
and 10=worst pain imaginable/most interference

Table 3: Pain and Pain Interference Scores at Study Entry (Efficacy Population).
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compared with the Phase 4 study (44.1% vs. 53.3%, p=0.0402) (Figure 
4). 

Additional exploratory analyses were performed to calculate the 
probabilities of being “Very Much” or “Much” improved on the PGIC 
for patients with any reduction from baseline in the VAS or the average 
of 7 BPI interference scores (Figure 5). For patients with any reduction 
in the VAS score, the probability to also report “Very Much” or “Much” 
improvement on the PGIC was similar between the Phase 3 and Phase 
4 studies (0.41 and 0.50, respectively). Likewise, for patients with any 
reduction in the average of 7 BPI interference scores, the probability 

to also report improvements on the PGIC was similar between the two 
clinical programs (0.42 in Phase 3 and 0.44 in Phase 4).

Safety

A total of 196 (54.6%) patients in the Phase 3 studies and 100 
(50.8%) patients in the Phase 4 study experienced an AE (Table 4). 
The most common AEs occurring in ≥4% of patients (Phase3 vs. Phase 
4) were dizziness (10.9% vs. 13.7%), somnolence (4.5% vs. 5.6%), and 
headache (4.2% vs. 3.6%). In both clinical programs, the prevalence of 
all AEs as well as AEs most common for gabapentinoids (dizziness and 
somnolence) decreased rapidly during the 2-week titration period and 
reached sustained low levels after 2 week soft treatment (Figure 6). In 
the Phase 3 studies, 9.7% of patients experienced AEs that led to study 
discontinuation, and 3.1% of patients discontinued during the titration 
period (Table 4). In contrast, more patients (18.8%) discontinued the 
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treatment of PHN. Error bars represent standard error of the mean.
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Patients with Any Reduction in the VAS or the Average of 7 BPI Interference 
Scores. Probabilities of being “Very Much” or “Much” improved on the PGIC 
were calculated for patients who reported any reduction from baseline to the 
end of treatment on the VAS or BPI scales.

Integrated Phase 3 Phase 4
(n=359) (n=197)

≥1 AE 196 (54.6) 100 (50.8)
Most common AEsa

Dizziness 39 (10.9) 27 (13.7)
Somnolence 16 (4.5) 11 (5.6)
Headache 15 (4.2) 7 (3.6)
Nausea 12 (3.3) 7 (3.6)
Diarrhea 12 (3.3) 5 (2.5)
Vomiting 4 (1.1) 5 (2.5)
Dry mouth 10 (2.8) 4 (2.0)
Nasopharyngitis 9 (2.5) 1 (0.5)
Oedema peripheral 14 (3.9) 2 (1.0)
Insomnia 3 (0.8) 4 (2.0)
≥1 AE leading to study discontinuation 35 (9.7) 37 (18.8)
≥1 AE leading to study discontinuation during 
2-week titration 11 (3.1) 24 (12.2)

Most common AEs leading to discontinuationa

Dizziness 8 (2.2) 12 (6.1)
Somnolence 1 (0.3) 8 (4.1)
Nausea 3 (0.8) 3 (1.5)
Migraine 0 3 (1.5)
≥1 SAE 8 (2.2) 5 (2.5)
Deaths 0 0

AE, adverse event; SAE, serious AE; a Reported for ≥2% of patients.

Table 4: Summary of Adverse Events (Safety Population).
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Phase 4 study due to AEs, and most of these discontinuations occurred 
during the 2-week titration (12.2%). Discontinuations due to AEs 
most common for gabapentinoids (dizziness and somnolence) were 
more frequent in the Phase 4 vs. Phase 3 (dizziness, 6.1% vs. 2.2%; 
somnolence, 4.1% vs. 0.3%).

No patients treated with G-GR died and the incidence of SAEs 
was low in both clinical programs (Table 4). In the Phase 3 studies, 
SAEs reported by patients treated with G-GR included ventricular 
hypertrophy, pneumonia, dehydration, chronic pancreatitis, upper 
limb fracture, osteochondrosis, and Pancoast's tumour. Only chronic 
pancreatitis was judged by the investigator to be related to G-GR. 
SAEs reported in the Phase 4 study included coronary artery disease, 
duodenal ulcer, gout, pneumonia, hematuria, and confusional state; 
only confusional state was judged by the investigator to be probably 
related to G-GR.

Discussion
Development of novel therapies for neuropathic pain relies on a 

linear model, with RCTs used to establish the effectiveness of studied 
intervention. RCTs, however, have their limitations and some recent 
RCTs in neuropathic pain, including in PHN, showed only moderate 
treatment effects or even failed [12,16,26]. Therefore, there is a growing 
concern about the quality of RCTs, and their inability to detect a positive 
signal in an efficacious analgesic [27]. Also, different approaches to 
establishing and interpreting medical evidence in neuropathic pain 

should become more common, and comparisons between RCTs and 
complementary real-world studies can guide better design of clinical 
trials and better treatment of neuropathic pain in clinical practice [11].

There are notable differences in the design and characteristics of 
RCTs vs. real-world studies. The strict, controlled conditions under 
which RCTs are conducted, and the range of potential biases that favor 
active-treatment groups (including enriched populations selected 
through inclusion/exclusion criteria) may hinder RCTs and limit the 
quality of evidence with regard to clinical practice [28,29]. Conversely, 
the design of real-world studies is simpler and more pragmatic, but 
these studies may have low internal validity [11]. For example, in 
the current analysis, there were several differences in the design and 
baseline disease characteristics between two RCTs and one real-world 
study, including different pain intensity scores at study entry (which 
were higher for the RCTs) and the use of concomitant medications 
(which was only allowed in the real-world study). As these factors may 
differently affect the outcomes of clinical trials in neuropathic pain, 
real-world studies should be performed more often to complement 
classical RCTs [11,30].

To better understand the design of clinical trials in PHN in 
particular and neuropathic pain in general, and characterize potential 
factors important for successful transition of the treatment to clinical 
practice, the current analysis described and analyzed the differences 
between two Phase 3 RCTs and one real-world Phase 4 study for the 
treatment of PHN with G-GR. For efficacy measurements, assessments 
of improvements in various measures encompassing the quality of 
life showed no significant differences between the two programs 
(except for significantly greater improvement in sleep quality observed 
in the Phase 3 studies compared with the Phase 4 study). However, 
for measurements of pain intensity, treatment with G-GR provided 
significantly greater relief in pain intensity evaluated on the VAS and 
BPI scores in the Phase 3 studies when compared with the Phase 4 study. 
In contrast, the analysis of patients’ impression of overall improvement 
showed that significantly more patients in the Phase 4 study reported 
feeling “Very Much” or “Much” improved on the PGIC. Finally, the 
probability to report feeling “Very Much” or “Much” improved on the 
PGIC by patients with any reduction in pain intensity or in the average 
of pain-interference scores was similar between the Phase 3 and 4 
studies. These results suggest that, although measurements of pain 
intensity are the only primary efficacy endpoints in trials of PHN and 
other neuropathic pain syndromes, pain control is not the only element 
that contributes to patients feeling overall improvement at the end of 
treatment. Therefore, measures of overall improvement (e.g., PGIC) 
should be considered as co-primary efficacy endpoints, which could 
potentially improve detection of positive efficacy signals in neuropathic 
pain trials. 

Most patients with PHN are over 60 years of age, often have medical 
comorbidities, and are likely to already be taking several medications 
[5,31-33]. Therefore, in contrast to selected patient population in 
RCTs, patients in clinical practice are often taking various concomitant 
medications and may find it more difficult to tolerate and adjust to AEs 
associated with yet another therapeutic. Current assessments of G-GR 
safety and tolerability in the Phase 3 RCTs vs. the Phase 4 real-world 
study showed no differences in the incidence and profile of reported 
AEs. However, more patients who enrolled in the Phase 4 study 
discontinued G-GR treatment due to AEs compared with patients 
enrolled in the Phase 3 studies, primarily due to more discontinuations 
during the 2-week titration period. Consequently, titration to 
therapeutically efficacious dosages may be limited by AEs, and patients 
may either discontinue treatment or have dosages adjusted to lower 
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Figure 6: Incidence of Adverse Events Over Time in Patients Treated with 
G-GR. A) incidence of all AEs. B) Incidence of dizziness. C) Incidence of 
somnolence.
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levels, leaving them undertreated [7,34]. A retrospective analysis 
of administrative claims found that an immediate-formulation of 
gabapentin and pregabalin were not used effectively in the treatment of 
PHN, as only a small fraction of patients reached therapeutic dosages 
and were thus left with suboptimal treatment [35]. Thus, it is important 
to note that, in a number of different studies, all AEs associated with 
G-GR decreased rapidly and reached low levels after the 2-week 
titration period. This has been shown in the RCTs and the real-world 
study for the treatment of PHN [23,36], as well as in the RCTs for the 
treatment of hot flashes in post-menopausal women [37]. Thus, as long 
as patients are aware of the tolerability profile and much lower incidence 
of AEs after titration, they may be able to manage the titration better 
and be more successful in reaching therapeutically effective dosages 
of G-GR. As other gabapentinoids share similar AE profile and also 
require titration [19,34], this observation may be generally important 
for achieving optimal treatment of PHN in clinical practice.

Conclusion
The combined evidence from two RCTs and one real-world 

study in neuropathic pain can address clinical questions that cannot 
be answered by either study alone, and real-world studies should be 
a standard complement to RCTs [30]. The current comparison of 
study characteristics and clinical results between the RCTs and the 
real-world study of G-GR in treatment of PHN provides potentially 
important information for better design of primary efficacy endpoints 
in clinical trials, with measures of overall improvement as potential co-
primary efficacy endpoints in addition to standard measures of pain 
intensity. Also, the current analysis contributes to better understanding 
of factors important for quality evidence and its relevance to clinical 
practice, with reduction in AE incidence over time having potential 
impact on the management of the titration to therapeutic dosages. In 
summary, these observations can contribute to better optimization of 
clinical trials and improve treatment of neuropathic pain in real-world 
clinical practice.
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