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Clinician's Perspectives and Prescription
Practice of sodium valproate in the

ABSTRACT

Objective: To gather clinicians’ perspectives on the management of neurological disorders

such as migraine, bipolar{disorder (BPD), and seizures, as well as the prescription practice of | .-

sodium valproate in Indian settings.

Methodology: [This cross-sectional, multi-response survey was conducted among clinicians

specialized in migraine, BPD, and seizure management. The selected participants ‘;
completed a 29-question questionnaire distributed via email or online platforms. The survey |

explored prescription practices, clinical observations, and preferences regarding sodium
valproate and neurological disorder management. Data analysis involved descriptive
statistics, with responses presented as frequencies and percentages.

Results: The survey involved 340 participants, and nearly half (45.88%) of them indicated
that sodium valproate was their preferred choice for managing migraine, seizures, and BPD.
Around 45% of the respondents noted that women are most frequently affected by migraine.
Approximately 55% of the clinicians identified anxiety as the most common comorbid
condition associated with migraine. About 47% of the participants preferred sodium
valproate for migraine prophylaxis, while the majority (76.76%) of the clinicians chose it as
the preferred treatment for BPD. Roughly 40% of the respondents reported that a daily dose
of 300 mg of sodium valproate was commonly used for migraine. Approximately 54% of
participants found that sodium valproate was most often prescribed to individuals in the 18-
45 years age group. Additionally, 65% of the participants reported headaches or dizziness
as common adverse effects of sodium valproate.

Conclusion: This study revealed that sodium valproate was a widely preferred treatment for
migraine, seizures, and BPD among Indian clinicians, particularly for women and individuals
aged 18-45 years. The findings highlighted the prevalent use of 300 mg daily dose for
migraine and the common association of anxiety with migraine.

Keywords: [Migraine, BPD, seizures, sodium valproate, comorbid conditions, adverse effectﬂ
1. INTRODUCTION
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The burden of migraine, bipolar{disorded,] and seizures is significant, affecting millions -~

worldwide. These conditions not only impair individuals’ quality of life but also contribute to

broader societal challenges, including economic costs and healthcare demands [1-
3].Migraine accounts for 4.9% of global ill health measured in years lived with disability
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(YLDs), impacting over 1 billion people, with India reporting the highest prevalence in 2019
at approximately 213,890,208 cases [4,5].Globally, around 70 million people live with
epilepsy, with nearly 12 million in India [6].The World Mental Health survey estimates a
global prevalence of BPD at 0.8%, with the incidence among adolescents and young adults
increasing from 79.21 per 100,000 in 1990 to 84.97 per 100,000 in 2019 [7,8].In India, a
population-based study found current and lifetime prevalence rates of BPAD at 0.3% and
0.5%, respectively [8].

Sodium valproate (valproic acid), which belongs to the class of drugs known as
anticonvulsants or antiepileptics, was approved by the Food and Drug Administration (FDA)
for treating complex partial seizures, simple and complex absence seizures, and as an
adjunctive therapy for multiple seizure types in both adults and pediatric patients. Sodium
valproate inhibits voltage-gated sodium channels to reduce neuronal excitability and‘seizure
activity. It also inhibits gamma-aminobutyric acid (GABA) transaminase, thereby boosting
GABA levels and enhancing inhibitory effects. Additionally, sodium valproate promotes
GABA synthesis by increasing glutamic acid decarboxylase activity :and inhibits histone
deacetylases (HDACSs), influencing gene expression. Furthermore, “sodium valproate
modulates calcium channels, impacting neuronal signaling and pain pathways [9].

Understanding the prescription practice of sodium valproate was crucial for optimizing its
use, improving patient outcomes, and enhancing neuronal health management. The present

survey aims to [colleci expert opinions on the clinical application of sodium valproate

{

maintenance therapy for migraine, seizures, and BPD within Indian healthcare settings.

T

We carried out a cross-sectional, multiple-response questionnaire-based study involving
clinicians with expertise in managing migraine, seizures, and BPD in the major Indian cities
from June 2023 to December 2023.The. study was conducted after getting approval from
Bangalore Ethics, an Independent Ethics Committee which was recognized by the Indian
Regulatory Authority, Drug,Controller General of India.

2.1 Questionnaire

The questionnaire booklet named SCORE (Sodium Valproate Efficacy & Tolerability Profile)
study was sent toithe. clinicians who were interested in participating in this study. The
SCOREstudy questionnaire included 29 questions focusing on current prescription practices,
clinical observations; and preferences related to sodium valproate, as well as experiences
with migraine,.seizures, and BPD in routine practice.

2.2 Participants

An invitation was sent to leading clinicians in treating migraine, seizures, and BPD in March
2023 for participation in this Indian survey. About 340 doctors from major cities of all Indian
states representing the geographical distribution shared their willingness to participate and
provided necessary data. Participants were asked to complete the questionnaire without
discussing it with their peers. A written informed consent was obtained from each physician
before initiation of the study.

2.3 Statistical Methods
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Descriptive statistics were employed for data analysis with categorical variables presented
as percentages. The frequency of each variable and its corresponding percentage was
calculated to illustrate its distribution. Graphs and pie charts were created using Microsoft
Excel 2013 (version 16.0.13901.20400) to visually depict the distribution of categorical
variables.

3. RESULTS

Out of 340 clinicians surveyed, nearly half (45.88%) of the respondents reported that sodium
valproate was the preferred choice for migraine prophylaxis, seizures, and BPD (Table 1).
Over half (52.65%) of the participants indicated that an average of 6-10 patients present with
migraine headaches per day. Approximately 47% of the clinicians noted that fewer than 5
patients present with a history of seizures daily, and about 58% of the participants reported
that fewer than 5 patients present daily with BPD. Approximately 45% of participants noted
that women were most affected by migraine, while 43% of the clinicians observed that both
genders equally experience migraine (Fig. 1) and about 55% of the participants identified
anxiety as the most common comorbid condition in patients with migraine (Table 2).

Table 1: Distribution of response to the preferred use of sodium=valproate in clinical
disorders

Migraine prophylaxis 9.41%
Seizures 19.71%

BPD 15.88%

All of the above 45.88%

Response rate (n = 340)

Fig. 1: Distribution of response to the predominant gender presenting with migraine
headaches in clinical settings

Table 2: Distribution of response to most common comorbid condition noted in
patients diagnosed with migraine
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Anxiety 55.29%
Panic disorder 14.71%
Hypertension 10%

Diabetes 0.88%

Depression 11.76%
All of the above 7.35%

Approximately 27% of clinicians noted that men were most affected by BPD, while about
61% of respondents stated that the 18-35 age group was most affected by migraine. About
49% of participants indicated that the 36-50 age group was most affected by BRPD. About
47% of experts preferred sodium valproate for migraine prevention, while 44%:of participants
preferred propranolol for the same purpose (Fig. 2), while nearly 77%:selected.it as the

preferred treatment for BPD (Table 3).

Response rate (
Topiramate

Q

Fig. 2: Distribution of response to preferred drug choice for patients with migraine

prophylaxis

Table 3: Distribution of response to preferred drug choice for patients with BPD

n = 340)

Sumatriptan
5%

Olanzapine 7.94%
Quetiapine 4.41%
Sodium valproate 76.76%
Lithium 9.12%

No preference 1.76%

Approximately 54% of participants reported that levetiracetam was the most effective
antiepileptic based on its efficacy in seizures. Almost half (48.82%) of the respondents noted
that 20-40% of patients were treated with sodium valproate for migraine prophylaxis, and




98  about 43% reported the same proportion of patients receiving the drug as treatment for BPD.

99 Nearly half (50.88%) of the clinicians indicated that 20-40% of patients were treated with
100  sodium valproate for seizures. Approximately 40% of participants indicated that a daily dose
101  of 300 mg of sodium valproate was commonly used for migraine, while 38% reported that
102  the daily dose was 500 mg (Fig. 3). Approximately 48% of the clinicians stated that a daily
103  dose of 500 mg was commonly used for BPD, and 56% recommended the same dosage for
104  seizures. Nearly 54% of the participants found that the 18-45 age group was most
105 prescribed with sodium valproate (Table 4).

Respanse rata [n= 340)

750 mg/day___
5% i

500 mg/day
38k

106

107 Fig. 3: Distribution of responseito the daily dose of sodium valproate commonly used
108  for migraine

109 Table 4: Distribution of response to common age group prescribed with sodium
110  valproate

<12 2.06%
12-18 11.76%

18- 45 54.12%
45-60 10.59%
>60 0.29%

All age groups 21.18%

111 Around 65% of the participants reported that fewer than 5% of patients experience
112  osteoporosis (OP) or osteopenia as side effects of sodium valproate, with 31% observing
113  these effects in patients aged 46-60 years. About 39% of the clinicians noted that OP or
114  osteopenia typically develops after 12-24 months of treatment. Additionally, 65% of the
115 participants reported headaches or dizziness as common adverse effects of sodium
116  valproate (Fig. 4).
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Fig. 4: Distribution of response to adverse effects reported with the use of sodium
valproate

About 62% of the clinicians stated that brivaracetam has the advantage of lesser behavioral
disturbances compared to sodium valproate, and more than half (58.24%) of the participants
considered the flavor of sodium valproate syrup ‘important for pediatric patients.
Approximately 53% of the respondents found levetiracetam to be the most effective
antiepileptic syrup based on its efficacy in:seizures, and around 68% of the participants
reported that levetiracetam injection-was _most effective for generalized tonic-clonic seizures.
About 35% of the respondentsindicatedthat 16-40% of individuals show improved
outcomes with sodium valproate therapy for migraine, and 47% of the participants preferred
dose escalation as the strategy for patients failing to respond to the initial sodium valproate
treatment for migraine.

4. DISCUSSION

The survey indicated that,sodium valproate was a widely preferred treatment for migraine,
seizures, and BPD among clinicians in India, reflecting its established role in neurological
disorder management. Vatzaki et al. highlighted that sodium valproate was widely used for
migraine. prophylaxis and was included in primary European guidelines [10]. Similarly,
Silberstein.et al. found that the drug was effective for migraine prevention, helping to reduce
the frequency and severity of attacks [11].In the realm of epilepsy, Marques et al. identified
sodium valproate as the most effective antiepileptic drug for genetic generalized epilepsies
[12]. Furthermore, Balagura et al. highlighted its broad spectrum of activity and diverse
mechanisms of action, which have made it a first-line treatment for most seizure types in
children for the past fifty years [13].In the context of BPD, Roosen and Sienaert provided
evidence supporting the use of sodium valproate for rapid cycling, while Charles L. Bowden
affirmed its value as an effective treatment for BPD [14].

Many survey participants observed that women were more severely affected by migraine.
Nappi et al. reported that migraine was more prevalent in women, with 17% of women
meeting the diagnostic criteria for the condition. They also found that migraine frequency in
women varies with the menstrual cycle and pregnancy, and that combined hormonal
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contraception (CHC) or hormone replacement therapy (HRT) can either trigger or modify
migraine [15]. Similarly, Kalkman et al. noted that migraine prevalence was two to three
times higher in women compared to men [16]. Singh et al. described migraine as a common
neurological disorder with a higher prevalence in women, marked by painful and debilitating
headaches [17]. Kumar and Kadian found that the overall prevalence of migraine was
estimated at 16%, with a sex prevalence ratio of 3:1, indicating a significantly higher
frequency in women [18].

Most survey respondents identified anxiety as the most prevalent comorbid condition in
patients with migraine. Cuciureanu et al. emphasized that anxiety was a frequent
comorbidity associated with migraine, influencing disease prognosis, treatment, and clinical
outcomes [19]. Senaratne et al. observed that symptoms of anxiety disorder, were
significantly more common in patients with migraine than those without [20].Additionally,
Jeyagurunathan et al. reported that anxiety and mood disorders were approximately two to
ten times more prevalent among individuals with chronic migraine compared to the general
population [21].

Many of the participants in the survey preferred sodium valproate.for migraine prophylaxis,
Kumar and Kadian noted that sodium valproate was used for migraine:prophylaxis and was
considered one of the first-line agents for migraine prevention [18].Similarly, Vatzaki et al.
reported that sodium valproate was commonly used to.treat pre-chronic and chronic
migraine [10].

The majority of the survey respondents identified sodium valproate as the preferred
treatment for BPD. Chen et al. confirmed that sodium.valproate was a commonly preferred
medication for maintaining BPD [22].Smith-et al. concluded that sodium valproate effectively
reduces depressive symptoms in acute  bipolar ‘depression and is well-tolerated [23].
Additionally, Zheng et al. highlighted that sodium valproate was widely used as an
anticonvulsant for the maintenance treatment of BPD [24].

Many of the survey participants reported that a 300 mg daily dose of sodium valproate was
commonly used for migraine. In line with this finding, Rahman et al. noted that the initial
dosage of sodium valproate for migraine prophylaxis typically ranges from 250 to 500 mg,
administered twice daily. for--one week [25]. Diener et al. reported that intravenous
administration of sodium valproate, at doses of either 300 mg or 800 mg, was effective in
treating acute migraine attacks [26]. Pascual et al. reported that the maintenance dose of
sodium valproate typically.ranges from 300 to 1000 mg daily [27].

Many of the, participants stated that the 18-45 age group was most prescribed sodium
valproate. In.a study by Evans et al. conducted in England and Wales, it was reported that
87.7 out of-every 1,000 individuals prescribed valproate were women or girls aged 14 to 45
years [28].

Most of‘the participants identified headaches and dizziness as common adverse effects of
sodium valproate. Rahman et al. confirmed that dizziness and headaches were frequently
associated with the drug [25].Montalbano et al. reported additional common side effects
including nausea, vomiting, constipation, increased appetite, weight gain, somnolence, and
tremor [29]. Philip B. Bradley also noted that sodium valproate can cause dizziness, mild
hypotension, and mild thrombocytopenia in some patients [30].

The major strengths of the survey include its large sample size and input from neurological
disorder specialists regarding the effectiveness of sodium valproate. However, the results
may be subject to bias due to reliance on expert opinion, and varying perspectives among



196
197
198
199
200
201

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

clinicians could affect the findings. Additionally, the survey might not fully incorporate
emerging evidence or evolving trends in the management of neurological disorders such as
migraine, seizures, and BPD. It is crucial to acknowledge these limitations when interpreting
the results and to recognize the need for further research to confirm the findings of the
survey. Future studies could investigate the long-term effects of sodium valproate and
explore strategies for improving patient education.

5. CONCLUSION

This study's findings highlight sodium valproate as the preferred treatment for managing
neurological disorders such as migraine, BPD, and seizures, aligning with earlier studies that
recognize its effectiveness and its status as a first-line treatment. The data indicate its
prevalent use across various age groups, particularly in the 18-45 age rangde, with dosage

freferences ranging from 300 mg to 500 mg daily.

REFERENCES

1. Papetti L, Tarantino S, Ursitti F, Moavero R, Proietti MC,.Sforza G, et al. From the
New Diagnostic Criteria to COVID-19 Pandemic. Passing: Through the Placebo
Effect. What Have We Learned in the Management of Pediatric Migraine Over the
Past 5 Years? Front Neurol. 2022 Jul 13;13:935803.

2. Smith DJ, Whitham EA, Ghaemi SN. Bipolar disorder. HandbClin Neurol. 2012;
106:251-63.

3. Epilepsy and Seizures. National Institute. of Neurological Disorders and Stroke
[Internet]. [cited 2024 Aug 6]: Available. from: https://www.ninds.nih.gov/health-
information/disorders/epilepsy-and-seizures

4. Steiner TJ, Stovner LJ. Global epidemiology of migraine and its implications for
public health and health policy. Nat Rev Neurol. 2023 Feb;19(2):109-17.

5. Zhang Y jie, Li X yu, Guo Z lin. Temporal trends of migraine and tension-type
headache burden across the BRICS: implications from the Global Burden of Disease
study 2019. FrontNeurol»2023 Dec 22;14:1307413.

6. Amudhan S, Gururaj. G, Satishchandra P. Epilepsy in India I: Epidemiology and
public health. Annals of Indian Academy of Neurology. 2015 Sep;18(3):263.

7. Zhong Y, Chen¥, Su X, Wang M, Li Q, Shao Z, et al. Global, regional and national
burdens of bipolar disorders in adolescents and young adults: a trend analysis from
1990.t0 2019. Gen Psychiatr. 2024 Feb 21;37(1):e101255.

8.".Vajawat B, Suhas S, Moirangthem S, Kumar CN, Varghese M, Gururaj G, et al.
Bipolar affective disorder in India: A multi-site population-based cross-sectional
study. Indian J Psychiatry. 2023 Dec;65(12):1230-7.

9. Valproic Acid - StatPearls - NCBI Bookshelf [Internet]. [cited 2024 Aug 6]. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK559112/

10. Vatzaki E, Straus S, Dogne JM, Garcia Burgos J, Girard T, Martelletti P. Latest
clinical recommendations on valproate use for migraine prophylaxis in women of
childbearing age: overview from European Medicines Agency and European
Headache Federation. The Journal of Headache and Pain. 2018 Aug 14;19(1):68.

11. Silberstein SD, Holland S, Freitag F, Dodick DW, Argoff C, Ashman E, et al.
Evidence-based guideline update: pharmacologic treatment for episodic migraine

! /{Comment [h25]: ]
‘ { Comment [h26]: Lower case ]
»'{Comment [h27]: ]

""{Comment [h28]: Kindly any recommendations ]




243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

12.

13.

14.

15.

16.

17.

18.

19

20.

21.

22.

23.

24.

25.

prevention in adults: report of the Quality Standards Subcommittee of the American
Academy of Neurology and the American Headache Society. Neurology. 2012 Apr
24;78(17):1337-45.

Marques VD, Hackbart BA, Guilhoto LM, Duarte JTC, Peixoto-Santos JE, Yacubian
EMT, BittarGuaranha MS. Minimum effective sodium valproate dose in genetic
generalized epilepsies. Seizure. 2023 May;108:53-59.

Balagura G, lapadre G, Verrotti A, Striano P. Moving beyond sodium valproate:
choosing the right anti-epileptic drug in children. Expert OpinPharmacother. 2019
Aug;20(12):1449-56.

Bowden CL. Valproate. Bipolar Disord. 2003 Jun;5(3):189-202.

Nappi RE, Tiranini L, Sacco S, De Matteis E, De Icco R, Tassorelli Ci.Role of
Estrogens in Menstrual Migraine. Cells. 2022 Apr 15;11(8):1355.

Kalkman DN, Couturier EGM, El Bouziani A, Dahdal J, Neefs J, Woudstra J, et al.
Migraine and cardiovascular disease: what cardiologists should know.Eur Heart J.
2023 Aug 7;44(30):2815-28.

Singh S, Kopruszinski CM, Watanabe M, Dodick DW, Navratilova E, Porreca F.
Female-selective mechanisms promoting migraine: J Headache Pain. 2024 Apr
24;25(1):63.

Kumar A, Kadian R. Migraine Prophylaxis. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2024 |[cited 2024 Aug 6]. Available from:
http://mww.ncbi.nIm.nih.gov/books/NBK507873/

. Cuciureanu DI, Bistriceanu CE, Vulpoi G-A; Cuciureanu T, Antochi F, Roceanu A-M.

Migraine Comorbidities. Life. 2024;:14(1):74.

Senaratne R, Van Ameringen M,{Mancini C, Patterson B, Bennett M. The
Prevalence of Migraine Headaches in-an Anxiety Disorders Clinic Sample. CNS
NeurosciTher. 2010 Mar 5;16(2):76—82.

Jeyagurunathan A, Abdin E, Vaingankar JA, Chua BY, Shafie S, Chang SHS, et al.
Prevalence and comorbidity of migraine headache: results from the Singapore
Mental Health Study 2016. Soc Psychiatry PsychiatrEpidemiol. 2020 Jan;55(1):33-
43.

Chen YB, Liang:CS, Wang LJ, Hung KC, Carvalho AF, Solmi M, et al. Comparative
effectiveness: of valproic acid in different serum concentrations for maintenance
treatment of bipolar disorder: A retrospective cohort study using target trial
emulation framework. EClinicalMedicine. 2022 Sep 28;54:101678.

Smith LA, Cornelius VR, Azorin JM, Perugi G, Vieta E, Young AH, et al. Valproate
for:the treatment of acute bipolar depression: systematic review and meta-analysis.
In: Database of Abstracts of Reviews of Effects (DARE): Quality-assessed Reviews
[Internet] [Internet]. Centre for Reviews and Dissemination (UK); 2010 [cited 2024
Aug 6]. Available from: https://www.ncbi.nlm.nih.gov/books/NBK78994/

Zheng P, Yu Z, Mo L, Zhang Y, Lyu C, Yu Y, et al. An individualized medication
model of sodium valproate for patients with bipolar disorder based on machine
learning and deep learning techniques. Front Pharmacol [Internet]. 2022 Oct 17
[cited 2024 Aug 6];13.

Rahman M, Awosika AO, Nguyen H. Valproic Acid. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2024 [cited 2024 Aug 6]. Available from:
http://Amww.ncbi.nlm.nih.gov/books/NBK559112/



289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304

26.

27.

28.

29.

30.

Diener HC, Holle-Lee D, Nagel S, Dresler T, Gaul C, Gobel H, et al. Treatment of
migraine attacks and prevention of migraine: Guidelines by the German Migraine
and Headache Society and the German Society of Neurology. Clinical and
Translational Neuroscience. 2019 Jan 1;3(1):2514183X1882337.

Pascual J, Leira R, Lainez JM. Combined therapy for migraine prevention? Clinical
experience with a beta-blocker plus sodium valproate in 52 resistant migraine
patients. Cephalalgia. 2003 Dec;23(10):961-2.

Evans A, Hinchliffe A, Hood K, Carson Stevens A. Use of prescribing indicators as a
means of identifying variation in the prevalence of valproate prescribing between
health communities: a cross-sectional study. IntegrHealthc J. 2020 Oct
22;2(1):e000022.

Montalbano C, Raia A, Caruso V, Migli L. Sodium valproate: cacosmia and
dysgeusia as uncommon side effects. Arch Clin Cases. 2023 Nov 21;10(4):157-9.
Sodium Valproate - an overview | ScienceDirect Topics [Internet]. [cited 2024 Aug
6]. Available from: https://www.sciencedirect.com/topics/ineuroscience/sodium-
valproate



