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ABSTRACT

Objective: Aim of the present study was to compare the effects of pregabalin and nortriptyline on sleep and quality of life in patients of postherpetic
neuralgia (PHN).

Methods: The present study was conducted in 48 patients of PHN attending the outpatient department (OPD) of Dermatology, Government Medical
College Jammu. Based on inclusion/exclusion criteria patients were randomized into two treatment groups. One group received pregabalin 150
mg/day and the other group was treated with nortriptyline 25 mg/day. The patients were followed up to eight weeks and assessed for Sleep
(Medical Outcomes Study sleep scale) and quality of life (Euro QOL-5D-5L score). Clinicians Global Impression of Change (CGIC) score and Patient
Global Impression of Change (PGIC) score were used to evaluate overall clinical improvement.

Results: Both drugs significantly improved all parameters studied (p<0.0001). On comparison, both drugs had similar effects on sleep and quality of
life. However, pregabalin was found to be better than nortriptyline at eight weeks on CGIC (p<0.004) and PGIC (p<0.0003) scores.

Conclusion: Both pregabalin and nortriptyline were equally effective in improving sleep and quality of life. Overall clinical improvement was better

with pregabalin than nortriptyline at eight weeks.
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INTRODUCTION

Postherpetic neuralgia (PHN) is a complication that occurs due to
reactivation of latent varicella-zoster virus in the sensory ganglia
and pain persists or recurs four weeks to six months after the
healing of the skin lesions [1]. Pain follows the typical dermatome
distribution of the rash [2]. Neuropathic pain is often associated
with sleep disturbance [3]. Both pain and sleep are known to have a
negative impact on quality of life [4, 5].

Treatment of PHN includes topical Lidocaine 5% or capsaicin 8%,
while systemic therapy is comprised of tricyclic antidepressants
(TCAs), serotonin-norepinephrine reuptake inhibitors, opioids,
anticonvulsants and even intrathecal corticosteroids [6]. Among
them TCAs and antidepressants are most commonly used.

TCAs are widely prescribed in neuropathies and painful conditions
like fibromyalgia [7]. TCAs inhibit the reuptake of serotonin and/or
norepinephrine by presynaptic neuron, and increase their
concentrations in synaptic cleft. TCAs also desensitize adenylyl
cyclase, activate GABA-B receptors, down-regulate beta-adrenergic
and serotonin receptors [8].

Amitriptyline is metabolised into nortriptyline, an active metabolite
by enzyme CYP2C19. Nortriptyline blocks the reuptake of
norepinephrine more potently than serotonin in comparison to
amitriptyline. Secondary amines (nortriptyline, desipramine) have
advantage over tertiary amines (amitriptyline and imipramine)
because of their better safety profile in terms of sedation, postural
hypotension, and anticholinergic effects [9, 10]. However,
nortriptyline in a trial in patients with neuropathic pain has shown
60% of treated patients showed anticholinergic effects (dry mouth)
[11]. Therefore all TCAs should be given with caution especially in
elderly patients because of their anticholinergic effects and cardiac
toxicity [12].

Gabapentinoids (gabapentin and pregabalin) are effective in
neurological painful conditions including chemotherapy-induced
peripheral neuropathy (CIPN) [13].

Gabapentinoids are widely used in PHN. Pregabalin has been
approved by FDA for the treatment PHN [14]. Pregabalin binds with
alpha2-delta protein of presynaptic voltage-gated calcium channels
causing a decrease in calcium entry resulting in reduced
depolarisation in the nerve terminals which causes the decline of
excitatory neurotransmitters release in the pain pathways [15, 16].
Pregabalin is preferred over gabapentin because of its better
bioavailability, and predictable pharmacokinetic properties.

Pain is known to interfere with sleep and quality of life. Most of
studies have evaluated the efficacy in ameliorating pain by TCAs and
anticonvulsants individually in PNH [17]. However, there is a
scarcity of studies examining effect of TCAs and antidepressants on
sleep and quality of life in patients of PHN and these parameters are
important in patients wellbeing. Therefore the present prospective,
randomized, open label, parallel trial was conducted to evaluate and
compare the effect of pregabalin and nortriptyline on quality of life
and sleep interference in patients of PHN.

MATERIALS AND METHODS

The study was conducted in the Postgraduate Department of
Pharmacology in collaboration with Postgraduate Department of
Dermatology, SMGS Hospital, and Government Medical College
Jammu after taking approval from the Institutional Ethics
Committee, GMC Jammu vide no IEC/GMC/2019/829

A written, informed consent was obtained. The patients reporting to
the dermatology OPD, diagnosed by the dermatologist as post
herpetic neuralgia on the basis of a positive history of herpes zoster
followed by persistent pain (moderate to severe) lasting for more
than 4 w or recurrence of pain after rash had subsided were
included. All basic principles of bioethics were followed.

Inclusion and exclusion criteria

Patients of both genders > 18 y of age, diagnosed as postherpetic
neuralgia and having pain at least moderate to severe (VAS score 2
40 mm) and who gave consent were included. While patients with
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Pregnancy and lactation, Hypersensitivity to any of the test drugs
cardiac disease, seizure disorder, liver disease, impaired kidney
functions, already on Gabapentinoids or TCAs, severe depression
with suicidal tendency, or suffering from any other significant pain
conditions (HIV infection, diabetic neuropathy, cancer pain,
fibromyalgia) were excluded from the study.

Treatment protocol

Prior to intervention, clinical evaluation with complete medical
history was done. The eligible patients after meeting the inclusion
and exclusion criteria were enrolled and randomized into two
groups (A and B).

Group A patients received oral Pregabalin 75 mg twice a day at 12 hourly
intervals for 8 w. Provision of incremental increase (75 mg BD) up to
maximum 600 mg/day was kept based on patient response and
tolerability. While Group B patients received oral Nortriptyline 25 mg
once a day at bedtime for 8 w. Provision of incremental increase (25 mg
weekly) up to a maximum 100 mg/day was kept on basis of patient
response and tolerability. Provision of rescue treatment in the form of
opioid analgesics was kept in patients with inadequate response.
Patients in both the treatment groups were assessed on follow-up visits
at 2, 4 and 8 w. Dose selection for both the drugs based on the most
commonly used dose in earlier studies [18].

Sleep interference was assessed on Medical Outcomes Study sleep
scale (MOS sleep scale). This scale measures six dimensions of sleep,
including initiation, maintenance (e. g. staying asleep), quantity,
adequacy, somnolence (e. g drowsiness) and respiratory
impairments (e. g. shortness of breath, snoring) [19].

Quality of life was assessed on Euro QOL-5D-5L index at baseline and
end of 8 w. It comprises of 5 dimensions (mobility, self-care, usual
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activities, pain/discomfort, and anxiety/depression) and each dimension
had 5 levels: no problems, slight problems, moderate problems, severe
problems, and extreme problems. The respondent was asked to indicate
his/her health state by ticking (or placing a cross) in the box against the
most appropriate statement in each of the 5 dimensions [20].

Overall impression of improvement in patient’s condition was rated
by Clinicians Global Impression of Change score (CGIC) at the
baseline and end of the 8 w [21]. It is a 7 point scale based on
clinician observation, 1-very much improved, 2-much improved, 3-
minimally improved, 4-not changed, 5-minimally worse, 6-much
worse and 7-very much worse.

Patient Global Impression of Change score-PGIC. It is a 7 point scale
was self-rated by the patient with 1-No change, 2-Almost the same,
3-A little better, 4-Somewhat better, 5-Moderately better, 6-Better
and a definite improvement, 7-A great deal better and a considerable
improvement [22].

Statistical analysis

The student t test (paired) was applied for intragroup changes from
baseline and student t test (unpaired) was applied for intergroup
comparison. p value 0f<0.05 was considered statistically significant.

RESULTS

A total of forty-eight patients of Postherpetic were enrolled and all
completed the study.

Medical outcomes study sleep scale (MOS)

MOS sleep scale was significantly increased in both groups from
baseline score (p<0.0001) (table 1) on intergroup comparison no
statistically significant difference was observed (table 2).

Table 1: Effect of pregabalin and nortriptyline on MOS sleep score

Treatment group Baseline

4w 8w

Pregabalin Group (n=24,Mean+SD) 35.54+3.01
Nortriptyline Group (n=24,Mean+SD) 35+2.83

41.38x.244####
40.7+2.75####

48.25+5.05#### 55.96+5.52####
47.05+3.93#### 53.65+5.17####

The data is shown as mean+SD showing unpaired t test in comparison to respective baselines #p<0.05, ##p<0.01, ###p<0.001, ####p<0.0001, NS

not significant
Table 2: Comparative effect of pregabalin and nortriptyline on MOS sleep
Duration Pregabalin group n= 24, mean+SD Nortriptyline group n= 24, mean+SD  p value Statistical significance
Baseline 35.54+3.01 35.0+£2.83 0.525 NS
2w 41.38+3.24 40.7+2.75 0.437 NS
4W 48.25+5.05 47.05+3.93 0.363 NS
8w 55.96+5.52 53.6+5.17 0.141 NS

The data is shown as mean+SD showing unpaired t test in comparison to respective baselines #p<0.05, ##p<0.01, ###p<0.001, ####p<0.0001, NS

not significant

Euro QOL-5D-5L Score evaluation revealed significant improvement
in quality of life in both groups at 8 w (p<0.0001) (table 3). Only

numerical decrease in pregabalin treated group was observed on
comparison with nortriptyline (table 4).

Table 3: Effect of pregabalin and nortriptyline on Euro quality of life 5D-5L score (EQ-5D-5L)

8w

Treatment group Baseline
Pregabalin group (n=24 Mean+SD) 12.50+3.43
Nortriptyline (n=24 Mean+SD) 12.15+3.25

6.17x1.27####
6.65+1.60####

The data is shown as mean+SD showing Paired t test in comparison to respective baselines #p<0.05, ##p<0.01, ###p<0.001, ####p<0.0001, NS not

significant
Table 4: Comparative effect of pregabalin and nortriptyline on quality of life score (EQ-5D-5L)
Duration Pregabalin group n= 24, mean+SD Nortriptyline group n= 24, mean+SD __ p value Statistical significance
Baseline 12.50+3.43 12.15%3.25 0.718 NS
8w 6.17+1.27 6.65+1.60 0.255 NS

The data is shown as mean+SD showing Paired t test in comparison to respective baselines #p<0.05, ##p<0.01, ###p<0.001, ####p<0.0001, NS

not significant
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Table 5: Effect of pregabalin and nortriptyline on CGIC score

Treatment group Baseline 8w
Pregabalin (n=24, mean+SD) 5.79+0.72 1.33+0.48####
Nortriptyline(n=24, mean+SD) 6.0+0.37 2.00£0.97####

The data is shown as mean#S. D showing Paired t test in comparison to respective baselines #p<0.05, ##p<0.01, ###p<0.001, ####p<0.0001, NS

not significant

Table 6: Comparative effect of pregabalin and nortriptyline on clinicians global impression of change score (CGIC)

Duration Pregabalin group n=24, mean+SD Nortriptyline group n= 24 mean+SD p-value Statistical significance
Baseline 5.79+0.72 6.0+0.37 0.210 NS
8w 1.33+£0.48 2.00+0.97 0.004** S

The data is shown as mean+SD showing the comparison between the groups at baseline and 8 w using student unpaired t test *p<0.05, **p<0.01,

***p<0.001, NS not significant
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Fig. 1: Comparative effect of pregabalin and nortriptyline on PGIC score

Clinicians global impression of change score (CGIC)

Overall significant improvement in patient’s condition was observed
by CGIC scale (p<0.0001) in both treatment groups (table 5).
However, the intergroup comparison revealed more improvement
with pregabalin at 8 w (P=0.004) (table 6).

Patient global impression of change score (PGIC)

Showed overall improvement in both the groups. On comparison,
pregabalin had the dominant effect (P=0.0003). (fig. 1)

DISCUSSION

Neuropathic pain is known to adversely affect the quality of life and
sleep and more than 50% of patients with PHN have sleep
disturbances [23].

In the present study, the effects of pregabalin and nortriptyline in
patients of PHN on sleep and quality of life were evaluated. MOS
sleep score and quality of life (EQ-5D-5L) were significantly
improved by both pregabalin and nortriptyline.

Sabatowski R et al. 2004 [24] have recorded reduced mean sleep
interference scores and increased health-related quality-of-life
(HRQoL) in patients of PHN receiving pregabalin (150 or 300
mg/day). Effect was observed as early as first week and was
maintained throughout the study of eight weeks.

Similarly, other reports have also recorded an improvement in EQ-
5D-5L and sleep scores with Pregabalin in neuropathic pain.
Improvements in sleep and quality of life were marginally related to
the reduction in pain intensity. However, improvement in sleep

quality was a significant predictor of better quality of life [25, 26].
Similar to our observations, improvement with pregabalin on
domains of sleep disturbance and PGIC has also been reported [27].

Pregabalin is well documented to improve sleep parameters in
painful conditions like fibromyalgia and also in generalized anxiety
disorders [28]. Pregabalin primarily affects sleep maintenance and
has a direct effect that is distinct from its analgesic, anxiolytic and
anticonvulsant effects [29].

It is well recognized that most of the antidepressants lead to
activation of serotonergic 5-HT2Z receptors and increased
noradrenergic and dopaminergic neurotransmission by modulating
wakefulness, rapid eye movement and sleep duration. But
antidepressants with prominent antihistaminic action increase sleep
continuity like sedative TCA (amitriptyline, doxepin, trimipramine)
and sedative antidepressants (mirtazapine, trazodone, nefazodone,
mianserine). These antidepressants with strong antagonism at
serotonergic 5-HT2A receptors in some patients show improvement
of sleep quality even after the first drug dose [30].

In the present trial CGIC scores were found to be reduced while PGIC
scores increased. Our results are in agreement with another study
showing improvement on these parameters by pregabalin [31]. On
comparing, pregabalin was found to be more effective than
nortriptyline at 8 w on various parameters CGIC (p=0.005) and PGIC
score (p=0.0003). Achar A et al, 2013 [32] has recorded
improvement with pregabalin in PHN patients.

Current study suffers from few limitations of being the short
duration of 8 w and had a small sample size.
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CONCLUSION

Both pregabalin and nortriptyline were effective in improving sleep,
quality of life and overall condition in PHN. Pregabalin was found to
be better than nortriptyline at 8 w on CGIC and PGIC scales and it
could be a promising option, though more trials in the future with
large sample size and longer duration are needed.

CONFLICT OF INTERESTS

None

FUNDING

No funding was received for the present research work.

AUTHORS CONTRIBUTIONS

Dr. Kanika Khajuria conducted the study collected evaluated data
and prepared the manuscript. Dr Seema Gupta designed and
supervised project, while Dr Dinesh Kumar supervised the statistical
analysis. Dr Dev Raj Dogra supervised work at the hospital site and
Dr Vijay Khajuria assisted in final manuscript drafting.

CONFLICT OF INTERESTS

The authors declare no conflict of interest associated with this study

REFERENCES

1.

2.

10.

11.

12.

13.

14.

Schmader K. Herpes zoster in older adults. Clin Infect Dis
2001;32:1481-6.

Dosenovic S, JelicicKadic A, Miljanovic M, Biocic M, Boric K,
Cavar M, et al. Interventions for neuropathic pain: an overview
of systematic reviews. Anesth Anal 2017;125:643-52.

Ferini Strambi L. Neuropathic pain and sleep. Pain Ther
2017;6(Suppl 1):19-23.

Skevington SM. Investigating the relationship between pain
and discomfort and quality of life, using the WHOQOL. Pain
1998;76:395-406.

Ancoli Israel S. The impact and prevalence of chronic insomnia
and other sleep disturbances associated with chronic
illness. Am ] Manag Care 2006;12 Suppl:S221-S29.

Johnson RW, Rice AS. Clinical practice. Postherpetic neuralgia.
N Engl ] Med 2014;371:1526-33.

Sebastian A, Aneesha PK, Areeckal ], Davis S. A prospective
study on drug utilization pattern of antidepressants in non-
psychiatric departments in a tertiary care teaching hospital.
Asian ] Pharm Clin Res 2019;12:2455-3891.

McElveen WA, Douglas Sinclair. Postherpetic neuralgia
medication; 2018. Available from: https://emedicine.
medscape.com/article/1143066-medication.

Derry S, Wiffen PJ, Aldington D, Moore RA. Nortriptyline for
neuropathic pain in adults. Cochrane Database Syst
Rev 2015;CD011209.

Mu A, Weinberg E, Moulin DE, Clarke H. Pharmacologic
management of chronic neuropathic pain: Review of the
Canadian pain society consensus statement. Can Fam Physician
2017;63:844-52.

Gilron I, Bailey JM, Tu D, Holden RR, Jackson AC, Houlden RL.
Nortriptyline and gabapentin, alone and in combination for
neuropathic pain: a double-blind, randomized controlled
crossover trial. Lancet 2009;374:1252-61.

Singh S, Gupta R, Kaur S, Kaur ]. Post-herpetic neuralgia: a
review of current management strategies. Indian ] Pain
2013;27:12-21.

Manjushree N, Chakraborty A, Shashidhar V. Efficacy and safety
of gabapentin and pregabalin in chemotherapy-induced
peripheral neuropathy. Asian ] Pharm Clin Res 2021;14:130-2.
Gore M, Sadosky A, Tai K, Stacey B. A retrospective evolution of
the use of gabapentin and pregabalin in a patient with
postherpetic neuralgia in usual-care setting. Clin Ther
2007;29:1655-70.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Int ] Pharm Pharm Sci, Vol 13, Issue 6, 27-30

Verma V, Singh N, Jaggi AS. Pregabalin in neuropathic pain:
evidences and possible mechanisms. Curr Neuropharmacol
2014;12:44-56.

Kamble S, Poul B, Udapurkar P. Bilayer tablet of tramadol and
gabapentin for combination pharmacotherapy of neuropathic
pain: development and characterization. Int J Appl Pharm
2018;10:100-7.

Achar A, Chatterjee G, Ray TG, Naskar B. Comparative study of
clinical efficacy with amitriptyline, pregabalin, and
amitriptyline plus pregabalin combination in postherpetic
neuralgia. Indian ] Dermatol Venereol Leprol 2010;76:63-5.
Panickar A, Serpell M. Guidelines for general practitioners on
the treatment of pain in post-herpetic neuralgia from the
shingles support society. 41 North Road London N7 9DP; 2015.
p. 1-4.

Hays RD, Stewart AL. Sleep measures. In: AL Stewart, JE Ware.
Editors. Measuring functioning and well-being: The Medical
Outcomes Study approach. Durham NC: Duke University Press;
1992. p. 235-59.

Herdman M, Gudex C, Lloyd A, Janssen MF, Kind P, Parkin D,
et al. Development and preliminary testing of the new five-
level version of EQ-5D (EQ-5D-5L). Qual Life Res
2011;20:1727-36.

Guy W. ECDEU assessment manual for psychopharmacology.
In: Guy W. editor. Rockville MD. US Department of Health
Education, and Welfare; 1976. p. 125-6.

Hurst H, Bolton J. Assessing the clinical significance of change
scores recorded on subjective outcome measures. ]
Manipulative Physiol Ther 2004;27:26-35.

Jha A, Siddalingappa K, Herakal K, Malhotra K. Randomized
study to compare the in the patients of postherpetic neuralgia.
Indian ] Pain 2018;32:63-7.

Sabatowski R, Galvez R, Cherry DA. Pregabalin reduces pain
and improves sleep and mood disturbances in patients with
post-herpetic neuralgia: results of a randomized, placebo-
controlled clinical trial. Pain 2004;109:26-35.

Van Seventer R, Feister HA, Young JP Jr, Stoker M, Versavel M,
Rigaudy L. Efficacy and tolerability of twice-daily pregabalin for
treating pain and related sleep interference in postherpetic
neuralgia: a 13-week, randomized trial. Curr Med Res Opin
2006;22:375-84.

Lloret PS, Rojas GM, Menoni MC MD, Ruiz G, Velasquez C,
Rodriguez H, et al. Pregabalin beneficial effects on sleep quality
or health-related quality of life are poorly correlated with the
reduction on pain intensity after an 8-week treatment course.
Clin Neuropharmacol 2012;35:21-4.

Cardenas DD, Nieshoff EC, Suda K, Goto SI, Sanin L, Kaneko T, et
al. A randomized trial of pregabalin in patients with
neuropathic  pain due to spinal cord injury.
Neurology 2013;80:533-9.

Russell ], Crofford L], Leon T, Cappelleri JC, Bushmakin AG,
Whalen Ed, et al. The effects of pregabalin on sleep disturbance
symptoms among individuals with fibromyalgia syndrome.
Sleep Med 2009;10:604-10.

Roth T , Arnold LM, Borreguero DG, Resnick M, Clair AG. A
review of the effects of pregabalin on sleep disturbance
across multiple clinical conditions. Sleep Med Rev
2014;18:261-71.

Wichniak A, Wierzbicka A, Walecka M, Jernajczyk W. Effects of
antidepressants on sleep. Curr Psychiatry Rep 2017;19:63.
Huffman CL, Goldenberg JN, Weintraub ], Sanin L, Driscoll ],
Yang R, et al. Efficacy and safety of once-daily controlled-
release pregabalin for the treatment of patients with
postherpetic neuralgia: a double-blind, enriched enrollment
randomized withdrawal, placebo-controlled trial. Clin J Pain
2017;33:569-78.

Achar A, Bisai S, Biswas R, Besra M, Guharay T, Ghosh T.
Amitriptyline versus pregabalin in postherpetic neuralgia: a
randomized clinical trial. Turk ] Dermatol 2013;7:145-9.

30


https://www.ncbi.nlm.nih.gov/pubmed/?term=Dosenovic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28731977
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jelicic%20Kadic%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28731977
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miljanovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28731977
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biocic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28731977
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boric%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28731977
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28731977
https://www.sciencedirect.com/science/article/abs/pii/S1087079213000865#!
https://www.sciencedirect.com/science/article/abs/pii/S1087079213000865#!
https://www.sciencedirect.com/science/article/abs/pii/S1087079213000865#!
https://www.sciencedirect.com/science/article/abs/pii/S1087079213000865#!
https://www.sciencedirect.com/science/article/abs/pii/S1087079213000865#!
https://www.sciencedirect.com/science/journal/10870792
https://www.sciencedirect.com/science/journal/10870792/18/3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wichniak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28791566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wierzbicka%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28791566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wal%26%23x00119%3Bcka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28791566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jernajczyk%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28791566
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5548844/

