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INTRODUCTION
Psychological stress in daily life is a major causative 
factor for headache disorders 1. Among the 52% of 
the estimated global prevalence of active headache 
disorder, 26.0% is attributed to tension-type 
headache (TTH), 14.0% to migraine, and 3% to 
chronic daily headache 2. Recently, the global 
prevalence of TTH has reached 3% of the global 
population, with 900 million new cases added 
annually 3. 

TTH is the most common form of bilateral 
headache, that is attributed to psychological factors 
(stress and anxiety)4. It involves focal neurologic 
deficits or central sensitization towards sustained 
contraction of skeletal muscles in the head and 
neck with resultant headaches 5, 6. Episodic TTH 
(frequent or infrequent) are most prevalent types of 
TTH with chronic TTH 7. The pain associated with 
TTH is mild-to-moderate, non-pulsating, pressing, 
with photophobia or phonophobia, without nausea 
and vomiting, and unaffected by routine activity 7, 

8. TTH is known to impair quality of life, social 
events, and can cause work-related problems and 
a substantial financial impact 9.

Both peripheral and central mechanisms 
contribute to the pathophysiology of TTH-
associated pain 10. The most notable of these are the 
neurotransmitter serotonin (5-HT) receptors 11, 12. 
Clinically, many 5-HT receptor agonists (e.g., the 
5-HT1A receptor agonist, buspirone) have been 
used to treat various pain- and anxiety-related 

conditions 13, 14, and chronic TTH 15-17. Sumatriptan, 
a 5-HT1A-like agonist, has been reported to have 
significant efficacy in reducing headache intensity 
in chronic TTH 18 but not in episodic TTH 19. 
Additionally, psychosocial stress acts as a trigger 
point, leading to the accumulation of bradykinin and 
other biochemical mediators, resulting in peripheral 
nociceptor excitation and a lower pain threshold 20, 21.

The “International Headache Society” recommends 
a prophylactic schedule to improve patients’ quality 
of life with reduced reliance on acute headache 
medications 22. A prophylactic or preventive schedule 
was used to reduce the frequency and severity of 
TTH. For example, the American Academy of Family 
Physicians suggested ibuprofen or acetaminophen 
for preventive purposes. 23. However, a recent report 
at tertiary headache centers revealed that 50% of 
patients with episodic TTH never tried preventive 
medication. 24. Major prophylactic options include 
tricyclic and tetracyclic antidepressants to reduce the 
attacks frequency and severity 25, 26. 

The pharmacological management options for acute 
attacks vary from pain relievers, such as aspirin 
or ibuprofen, combination analgesic medications 
with sedatives, and triptans 27. However, treatment 
options of TTH is limited by the absence of sufficient 
efficacy and associated side effects 28. For example, 
tricyclic antidepressants may cause constipation, 
drowsiness, and dry mouth, whereas overuse of 
pain-relievers can cause headaches and acidity 29, 

30. The role of non-pharmacological approaches 
(mindfulness, yoga, and tai chi) and complementary 
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“Declaration of Helsinki” of 1975. The protocol was accepted by human 
ethics committees of institutes namely Parul Institute of Ayurveda and 
Research Centre Vadodara, India (SBS/IBPL/INDCA 10120) and JSS 
Ayurvedic Hospital and Medical College, Mysore, India (1/JSSAMC/
Clinical Trial/2020-21). The study was initiated after registration with 
“Clinical Trial Registry of India” (No: CTRI/2020/10/028285). 

Participants 

The patients were screened for eligibility based on the following inclusion 
criteria: male or female patients, aged 18 years and above, who were 
experiencing episodic TTH (diagnosed with based on “International 
Classification of Headache Disorders 3rd edition” (ICHD-3) criteria 
and having mild to moderate stress i.e., score ≥15 to ≤ 25, based on 
the stress subdomain score from 21-items “Depression, Anxiety, Stress 
Scale” (DASS-21) 57, 58, and willing to provide written informed consent 
for procedures were recruited. The exclusion criteria were: Pregnant 
or breastfeeding women, menopausal women experiencing headaches, 
anyone with secondary headache to other causes, anyone with current 
or past serious illness, dependent on alcohol or substance abuse, using 
CNS-acting medicines that could cause serotonin syndrome, allergy, 
or sensitivity to any of the ingredients in the investigational product.

The sample size was calculated considering a type I error of 5% (α = 
0.05) and type II error of 20% (β = 0.20, power = 80%) using a web-
based system, GLIMMPS (v 2.2.8) 59, and input data for headache 
duration from relevant research publications 60. Using input data, the 
mean headache duration of 6 h with a standard deviation of 4.8 h and 
required change in headache duration between the INDCA-NS and 
PLACEBOCA-NS groups of 2 h or more (equivalent to d= 0.42), the 
required sample size was 78. With 15% dropout rate possibility, a size 
of 90 patients was required as minimum.

Randomization and blinding
After baseline screening evaluations, 91 patients were randomized 
after signing informed consent in a 1:1 ratio by an independent 
statistician to receive either INDCA-NS or PLACEBOCA-NS for 28 
days using a computer-generated randomization code by a person who 
was not involved in the assessments. The assignment of patients and 
investigators to treatment groups was concealed through blinding to 
promote impartiality and eliminate bias (double-blind design).

Interventions
The investigational products (IP) were 15 mL solutions of INDCA-NS 
or matching placebo (PLACEBOCA-NS) containing inert excipients, 
packed in a nasal spray, consisting of a high-density polyethylene 
bottle with a screw-on-pump to deliver a 100 µL spray shot / nostril 
with 100 µg per shot. INDCA-NS (INDCA extract powder present) and 
PLACEBOCA-NS (INDCA extract powder absent) were supplied by 
Indus Biotech Limited (Pune, India) and manufactured in nasal spray 
dosage forms in a licensed manufacturing facility at Source Natural 
Food and Herbal Supplement Ltd. (Hyderabad, India). The IP was 
stored in cool and dry locations and away from sunlight in a room 
with access control. INDCA-NS contained 68.76% total triterpenoids 
(sum of asiaticoside, madecassoside, asiatic acid, and madecassic acid), 
characterized as per a previously reported procedure 61. 

The doses of the investigational products were calculated based on 
efficacy studies of anti-nociceptive and anti-stress activities in animal 
models of migraine 47 and chronic mild unpredictable stress 48. Intranasal 
administration of INDCA-NS has shown significant efficacy at doses of 
5 µg (against stress and pain) 47 and 15 µg (against serum cortisol levels, 
a stress biomarker) twice per day in rats 48. Therefore, 10 µg/per nostril, 
twice a day, was considered an effective preclinical dose in rats. The 
surface area of the human nasal cavity (175 cm2) 62 is approximately 

medicines and supplements (e.g., melatonin and vitamin D) are 
emerging as significant 31 better and safer options for headaches and 
TTH management. 

Central sensitization is predominant in chronic TTH32, whereas 
peripheral pain mechanisms are involved in the pathophysiology of 
infrequent and frequent episodes of TTH33. The major mechanism 
underlying episodic TTH is psychological stress34, 35. In addition, a 
significant relationship has been reported between the severity and 
duration of episodic TTH and stress levels36. Therefore, stress-relieving 
properties, in addition to anti-nociceptive efficacy, may be a crucial 
factor for exploring prophylaxis options for TTH, especially episodic 
TTH. 

One potential option that can address the symptoms (i.e., episodic pain) 
as well as trigger (i.e., stress) of TTH are leaves of asiatic pennywort or 
Gotu kola (Centella asiatica L. Urban (CA), Family: Apiaceae) from 
India, Sri Lanka, and Madagascar 37. The primary bioactive constituents 
of CA leaves are triterpenes, including asiaticoside, madecassoside, 
asiatic acid, and madasiatic acid 38, 39. CA leaves crude extract oral 
supplementation have been reported to possess efficacy against mood 
and anxiety disorders40, 41.

The triterpenoid-based standardized CA leaves extract (INDCA) has 
been reported to have a wide range of preclinical efficacy against central 
nervous system disorders such as depression, anxiety, and cognitive 
decline, with anti-nociceptive, anti-inflammatory, and wound-healing 
potential 41, 42. Prophylactic anti-nociceptive efficacy against migraine-
like pain in animals, probably through 5-HT1A/1 B agonist action 
was reported by oral administration of INDCA 43. Subacute oral 
pretreatment with INDCA has been reported to cause a significant 
reduction in bradykinin-induced vocalization in rats 41, 43, probably by 
reducing the number of neurons, nociceptors, and the pain threshold in 
TTH 20, 21. In addition, subacute oral administration of INDCA reduces 
chronic mild psychological stress and anxiety induced in laboratory 
rats 44, probably through “hypothalamic-pituitary-adrenal” (HPA) axis 
and reduction in serum corticosterone (a major stress marker)45, 46. 

Intranasal administration of INDCA nasal solution (INDCA-NS) 
has been reported significant prophylactic anti-nociceptive activity 
during animal studies against acute migraine 43, recurrent migraine 47, 
and chronic stress 48 in separate experiments. In addition, the robust 
safety profile and absence of anosmia (especially crucial for nasal 
formulations) during a 28-day repeated-dose toxicology study in rats 
49 suggested INDCA-NS as safe prophylactic use for TTH management.

Nasal route has been found to be useful for the management of central 
nervous system disorders 50, including migraines 51, 52 in recent years. The 
nasal route has several advantages, including ease, non-invasiveness, 
better compliance, self-administration, avoidance of gastrointestinal 
tract discomfort, fewer side effects, and better bioavailability 53-55. In 
addition, complementary medicines in the intranasal route, such as 
INDCA-NS, need to be explored in search of better and safer options 
against TTH.

Therefore, the present study aimed to investigate intranasal 
administration of INDCA-NS on headache, psychological symptoms, 
work productivity, daily activities, quality of life, stress-related 
hormones, and safety in patients with TTH.

MATERIALS AND METHODS

Design
The present randomized, placebo-controlled, parallel study used 
double-blind design and was conducted as per applicable ethical and 
regulatory guidelines, including “National Ethical Guidelines for 
Biomedical and Health Research involving Human patients” 56, and 
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22 times larger than that of rats (8 cm2) 63. The daily human equivalent 
dose of INDCA-NS was calculated to be approximately 400 µg (22 × 10 
µg =440), which was derived as 100 µg/nostril/twice a day/person. Each 
participant received two shots of nasal spray (one in the morning and 
one in the evening) with a volume of 100 µL per shot of the IP (INDCA-
NS or PLACEBOCA-NS) during the treatment period of 28 days.

Procedure
The patients attended a baseline visit on D0 and documented 
baseline assessments such as demographic information, medication 
history, medical history, especially headache, current medications, 
vital parameters (temperatures, pressures and rates), biochemical 
parameters (hematology and serum biochemistry), and the DASS 21 
questionnaire to determine eligibility based on inclusion and exclusion 
criteria. 

The recruited patients were then provided with numbered nasal spray 
bottles and instructions for administering the investigational product 
for the next 28 days. They were instructed to avoid antihistamines, 
record their headache severity, medications, and any illnesses or adverse 
events (AEs) or serious AEs (SAEs) experienced in the participant diary 
and visit the site on D14 (D14) and D28 of the treatment, along with 
remaining medication and diary. The patients completed the following 
assessments at baseline (screening and enrolment Visit on D0, D7, 
D14, D28 and post-treatment follow-up D42.

Outcome measures

The duration of headache was primary efficacy measure with secondary 
efficacy measures, included the number of headache days as defined 
earlier 64, frequency of headache attacks, and frequency and amount of 
rescue medication consumed by patients, were documented in the diary 
dispensed to the patients, and the total was calculated on each visit. 
Other secondary outcome measures, were headache pain intensities 
(using a 10-point visual analog scale, VAS) 65; scores of DASS-21 57, 

58; “Work Productivity and Activity Impairment: Specific Health 
Problem” (WPAI: SHP) Questionnaire, "World Health Organization 
- Quality of Life” (WHOQOL-BREF) 66 at baseline (D0), D14, and end 
of treatment (D28) and 14-days of post-treatment follow-up on D42. 

Blood samples were collected from the participants by a trained 
phlebotomist in the morning and sent to the central laboratory 
(Dr. Lal Path Labs, New Delhi. India) for serum cortisol and 
dehydroepiandrosterone (DHEA) measurements (baseline and 
D28) and safety outcome measures, such as hematology, clinical 
biochemistry, and urinalysis (at baseline, D28 and D42). Serum 
cortisol and DHEA levels were measured using chemiluminescence 
and immunosorbent methods, respectively .

Safety outcome measures other than laboratory examinations included 
vital signs were recorded at baseline and 28-days. The number of 
dropouts, AEs or SAEs (if any), with description, intensity, duration, 
outcome, action taken, and opinion about causal relationships were 
recorded. All patient-related original documents, such as informed 
consent forms and laboratory reports, were collected and maintained 
at the site. The study-related data were captured with the allocated code 
to patients (without identifying information) in the source document 
and then in “case report forms” (CRF). Raw CRF data were compiled 
and verified for accuracy and then archived at the respective sites. At 
the end of treatment period, nasal spray bottles were collected from 
each participant, and the remaining volume was noted for compliance 
assessment. Percentage compliance was calculated for each participant 
based on the amount of treatment solution remaining versus the 
dispended amount in ml. Patients were recorded in the CRF as 
compliant or non-compliant based on 80% medication consumption. 

Statistical Analysis 
All data obtained from all recruited patients i.e. Intent-to-treat (ITT) 
population were considered for statistical analysis. Demographic data 
(age, weight, height), duration of headache (min), total of each domain 
of DASS-21, final total of DASS-21, serum concentrations of cortisol 
and DHEA, vital signs, and safety outcome measures were represented 
as mean ± standard deviation (SD) and analyzed between groups (t-test 
for independent samples) and within groups (paired t-test). Data on 
the number of headache days, frequency of headache episodes, and 
intensity scores on VAS, WPAI: SHP scores, and WHOQOL scores 
are represented as median (range as represented as minimum - 
maximum) and analyzed (Mann-Whitney U test, between the groups) 
and Wilcoxon signed-rank test with Bonferroni correction, within the 
groups. Data on medication compliance (number of patients complied 
and not compliant) and frequency of patients (with and without 
headache episodes) at each visit were analyzed using the chi-square 
test with continuity correction. Rescue medication data were analyzed 
using Fisher’s exact test. Statistical analysis was performed using SPSS 
software (version 26.0). significance was set at P < 0.05.

RESULTS

Demographics
Initially, 92 potential patients were screened for eligibility, of which 
91 (60 females and 31 males) met the criteria and were randomized 
and allocated either INDCA-NS (n = 46) or PLACEBOCA-NS (n = 45) 
(Figure 1, Table 1). All 91 patients (31 males and 60 females) completed 
the study, and no patient withdrew consent, was lost to follow-
up, discontinued IP, or dropped out of the study. At screening, the 
homogenous distribution with respect to age, sex, height, and weight 
of patients in INDCA-NS and PLACEBOCA-NS groups, were found 
between the groups without statistical differences (Table 1).

Effects on primary outcome measures – headache 
duration

Data on the duration of headaches (min) are presented in Table 2. The 
mean headache duration at the baseline, D7, D14, D28, and D42 was 
not significantly different between the groups. However, the mean 
headache duration in the INDCA-NS group D7 and D14 showed a 
significant decrease (vs. baseline), whereas the PLACEBOCA-NS group 
did not show significant differences within the group comparisons. 
The within-group differences in values on D42 (v/s D28) in any of 
the treatment groups (INDCA-NS or PLACEBOCA-NS) were not 
statistically significant. 

The relative duration of headaches (changes from baseline values) with 
and without adjustments for covariates (age and sex) was significantly 
different between the group on D7, D14, D28 but not on D42. However, 
relative changes were not statistically significant within the groups with 
or without covariate adjustments (age and sex).

Effects on headache episodes (numbers and frequency) 
Data on the number of headache days, frequency of headache 
episodes, and pain intensity (VAS score) is reported in Table 3. For 
any of three parameters, between-group comparisons (INDCA-NS vs. 
PLACEBOCA-NS) did not show statistical significance on baseline 
D7, D14, D28, or D42, except for VAS score (at baseline). In addition, 
within the group comparisons, statistically significant reduction in 
median headache days, frequency of headaches, and pain intensity 
(VAS score) on Day7, D14, D28was found (vs. D0) for both treatments 
(INDCA-NS or PLACEBOCA-NS). However, the median values of 
all three parameters of both treatment groups on D42 did not show a 
statistical difference (vs. corresponding values on D28. Moreover, no 
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Figure 1: CONSORT flowchart.

Parameter INDCA-NS (N=46) PLACEBOCA-NS (N=45) P-value
Gender Number (%)
Female 30 (65.20%) 30 (66.70%)

0.884*
Male 16 (34.80%) 15 (33.30%)

Mean ± standard deviation
Age (years) 32.96 ± 9.89 34.93 ± 12.22 0.398@

Height (cm) 161.5 ± 10.69 162.12 ± 10.38 0.783@

Weight (kg) 62.86 ± 11.74 61.76 ± 10.29 0.636@

Table 1: Summary of demographic characteristics.

N = number of patients. 
@ Between the group (t-test for independent samples)
* Between the group (Chi-square test)

Visit
INDCA-NS PLACEBOCA-NS P-value*

N Duration (min) N Duration (min)
Absolute Values (Mean ± Standard Deviation; Median)
Baseline 46 242.39 ± 184.68; 160 45 178.44 ± 114.89; 120 0.251
D7 46 114.11 ± 120.38#; 84 45 169.80 ± 169.92; 120 0.102
D14 46 110.26 ± 120.07#; 72 45 138.91 ± 177.05; 90 0.640
D28 46 94.78 ± 102.79#; 83 45 119.20 ± 141.17#; 75 0.718
Day 42 46 121.24 ± 182.44; 60 45 103.89 ± 116.90; 75 0.929
Relative Values - Change in duration; (Mean ± Standard Deviation; Median)
D7 (vs. Baseline) 46 128.28 ± 196.31; 100 45 8.64 ± 186.26; 30.0 0.004
D14  (vs. Baseline) 46 132.13 ± 208.19; 102.50 45 39.53 ± 209.86; 60.0 0.037
D28 (vs. Baseline) 46 147.61± 163.82; 98.50 45 59.24 ± 161.54; 73.0 0.011
D42 (vs. D28) 46 -26.46 ± 144.79; 0.0 45 15.31 ± 113.19; 0.0 0.106
Relative Values with covariate (age and sex) adjustment (Mean ± Standard Error)
D7 (vs Baseline) 46 129.91 ± 28.32 45 6.981 ± 28.64 0.003
D14 (vs Baseline) 46 132.023± 31.11 45 39.639 ± 31.46 0.040
D28 (vs Baseline) 46 147.32 ± 24.24 45 59.542 ± 24.51 0.013
D42 (vs D28) 46 -58.06 ± 26.98 46 -2.527 ± 26.98 0.152

Table 2: Effects on headache duration (min).

N = number of patients. D- Day
* Between the groups - Mann-Whitney U test,
#  Significant - Within the group’s comparisons (D7, D14 or D28 v/s baseline) - Wilcoxon signed rank test with Bonferroni correction
Within the group’s comparison (D42 vs D28) with Wilcoxon signed rank test with Bonferroni correction found no significant differences
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statistical difference was found in frequency of patients with headache 
episodes as (v/s patients without headache episodes) between (INDCA-
NS v/s PLACEBOCA-NS) or within (D7, D14, or D28 v/s Baseline) the 
groups comparisons.

Effect on scores of DASS-21 questionnaires
The scores for each of the three domains and the final total scores on 
the DASS-21 questionnaire are presented in Table 4. No significant 
differences between the groups were present in any of the domains 
or final total scores. However, within-group comparisons of stress 
domain scores in the INDCA-NS group showed a significant reduction 
(vs. baseline) on D14 and D28, whereas the PLACEBOCA-NS group 

showed a significant reduction only on D28. The INDCA-NS group 
showed a significant reduction in stress scores even after withdrawal of 
treatment, whereas the PLACEBOCA-NS group did not show such a 
reduction (D42 v/s D28).

Effects on scores of WPAI: SHP 2.0 
The median scores for WPAI: SHP questionnaire are presented in 
Table 5. The 13 patients in each treatment group (INDCA-NS and 
PLACEBOCA-NS) were working professionals and responded to Q2–
Q5. The scores of Q1–Q4 did not show a significant change between the 
groups on any of the days. A statistically significant reduction in Q5 on 
D14 and D28 (v/s baseline, within the group) was found in the INDCA-

Visit INDCA-NS PLACEBOCA-NS P-value*
N Median (Min - Max) N Median (Min – Max)

Number of headache days
Baseline 46 4 (2 -10) 45 4 (2-8) 0.918
D7 46 2# (0-6) 45 2# (0-7) 0.845
D14 46 1# (0-4) 45 1# (0-8) 0.706
D28 46 2# (0-7) 45 2# (0-12) 0.760
D42 46 2 (0-7) 45 2 (0-12) 0.760
Occurrence (frequency) of headache episodes
Baseline 46 4 (2-20) 45 4 (2-7) 0.906
D7 46 2# (0-8) 45 2# (0-12) 0.999
D14 46 1# (0-4) 45 1# (0-12) 0.566
D28 46 2# (0-7) 45 2# (0-12) 0.800
D 42 46 1 (0-8) 45 1 (0-7) 0.941
Pain intensity score based on VAS 
Baseline 46 6 (4-8) 45 6 (4-8) 0.042
D14 46 4# (0-6) 44 4# (0-7) 0.110
D28 46 3.5# (0-4) 44 3# (0-7) 0.591
D42 46 2 (0-6) 45 3 (0-7) 0.462

N = number of patients. D-day
* Between the groups - Mann-Whitney U test
#  Significant - Within the group comparisons (D7, D14 or D28 v/s baseline) - Wilcoxon signed rank test with Bonferroni correction
Within the group comparisons (Day 42 vs D28) were made with Wilcoxon signed rank test with Bonferroni correction and showed no statistical significance.

Table 3: Effects on number of headache days, frequency of headache episodes and pain intensity (VAS score).

Domain Visit
INDCA-NS PLACEBOCA-NS P-value*
N Score (Mean ± SD) N Score (Mean ± SD)

Depression Baseline 46 14.30 ± 9.29 45 14.36 ± 9.31 0.979
D14 46 13.26 ± 9.37 45 14.00 ± 9.59 0.711
D28 46 13.96 ± 10.83 45 13.20 ± 9.53 0.725
D42 46 13.22 ± 10.53 45 13.91 ± 11.55 0.765

Anxiety Baseline 46 13.87 ± 8.57 45 15.11 ± 8.82 0.498
D14 46 13.52 ± 8.78 45 14.27 ± 8.77 0.686
D28 46 14.09 ± 10.69 45 14.00 ± 9.19 0.967
D42 46 13.65 ± 10.6 45 14.80 ± 11.23 0.617

Stress Baseline 46 20.61 ± 2.56 45 21.16 ± 2.75 0.328
D14 46 19.57 ± 6.14 # 45 19.60 ± 6.36 0.979
D28 46 18.26 ± 8.29 # 45 17.02 ± 6.96# 0.443
D42 46 16.61 ± 8.21$ 45 16.62 ± 9.47 0.994

Final Total Baseline 46 48.78 ± 18.60 45 50.62 ± 19.63 0.647
D14 46 46.35 ± 22.87 45 47.87 ± 23.22 0.754
D28 46 46.30 ± 28.67 45 44.22 ± 24.42 0.710
D42 46 43.48 ± 28.18 45 45.33 ± 31.19 0.767

Table 4: Effect on scores of DASS-21 questionnaires.

N = number of patients., SD – Standard deviation D- day
DASS-21 - The Depression, Anxiety and Stress Scale - 21 Items 
* Between the group - t-test for independent samples
# Significant within the group (Baseline vs D14 or D28) – Paired t-test
$ Significant within the group (D42 vs D28)- Paired t-test
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NS group and not PLACEBOCA-NS group. The response to Q6 was 
based on activity impairment and was responded by all patients. The 
analysis of responses to Q6 showed a statistically significant reduction 
in median scores on D14 and D28 (within the groups) for both 
treatments but did not show statistical significance between the groups 
on any day of the study.

Effects and individual domain score of WHOQOL 
questionnaire
The median scores of the individual domains (physical, psychological, 
social, and environmental) of the WHOQOL are tabulated in Table 
6. The median scores differences were not significant between the 

Question Visit
INDCA-NS PLACEBOCA-NS

P-value*
N Median  

(Min-Max) N Median  
(Min-Max)

Q2: How many hours did you miss from 
work because of your health problems?

Baseline 13 4 (2-10) 13 3 (2-8) 0.287
D14 12 4 (0-9) 13 2 (0-8) 0.295
D28 12 2 (0-8) 10 3 (0-8) 0.974
Day 42 12 1 (0-12) 12 0 (0-8) 0.843

Q3: How many hours did you miss from 
work because of any other reason?

Baseline 13 2 (0-14) 13 2 (0-8) 0.687
D14 12 2 (0-8) 11 2 (0-8) 0.999
D28 12 2 (0-24) 11 2 (0-8) 0.525
Day 42 12 1.5 (0-9) 12 2 (0-10) 0.590

Q4: How many hours did you work? Baseline 13 36 (26-70) 13 34 (4-42) 0.169
D14 12 34 (30-70) 13 34 (20-42) 0.936
D28 12 36 (20-70) 11 34 (21-42) 0.880
Day 42 12 34.5 (24-70) 13 30 (22-47) 0.295

Q5: How much did your health 
problems affect your productivity while 
you were working?

Baseline 13 5 (3-6) 13 6 (0-8) 0.225
D14 12 4# (1-7) 13 3 (0-8) 0.237
D28 13 4# (0-5) 11 3 (1-7) 0.575
Day 42 11 3 (0-7) 12 2 (0-10) 0.827

Q6: How much did your health 
problems affect your ability to do your 
regular daily activities, other than work 
at a job?

Baseline 46 6 (3-8) 45 6 (1-8) 0.201
D14 45 4# (1-6) 44 4# (0-7) 0.303
D28 43 4# (0-6) 41 4# (0-7) 0.707
Day 42 46 3 (0-8) 44 3 (0-7) 0.829

N = number of patients. 
WPAI-SHP- Work Productivity and Activity Impairment Questionnaire: Specific Health Problem 
Between the groups - Mann-Whitney U test,
#  Significant - Within the group’s comparisons (D7, D14 or D28 v/s baseline) - Wilcoxon signed rank test 
Within the group comparisons (D42 vs D28) were made with Wilcoxon signed rank test with Bonferroni correction and showed no statistical significance.

Table 5: Effects on scores of WPAI: SHP 2.0.

Domain Visit
INDCA-NS (N=46) PLACEBOCA-NS (N = 45)

P-value*
N Median (Min - Max) N Median (Min - Max)

Physical Baseline 46 47 (31-69) 45 50 (31-69) 0.531
D14 46 56# (38-75) 45 50# (31-81) 0.178
D28 46 56# (31-75) 45 56# (31-75) 0.800
Day 42 46 56 (38-69) 45 56 (31-81) 0.025

Psychological Baseline 46 56 (38-69) 45 56 (38-69) 0.516
D14 46 56# (44-69) 45 56# (31-69) 0.890
D28 46 56# (44-75) 45 56# (31-75) 0.578
Day 42 46 56 (31-69) 45 56 (38-81) 0.302

Social Baseline 46 44 (0-94) 45 50 (0-81) 0.942
D14 46 63# (31-100) 45 56# (44-100) 0.293
D28 46 56# (31-94) 45 56# (19-81) 0.894
Day 42 46 56 (19-100) 45 63 (25-94) 0.433

Environmental Baseline 46 50 (31-75) 45 50 (38-75) 0.360
D14 46 50# (44-81) 45 50# (31-75) 0.792
D28 46 50# (38-69) 45 50# (25-75) 0.848
Day 42 46 50 (31-81) 45 50 (38-81) 0.078

Table 6: Effects of treatment on WHOQOL scores in different domains.

N = number of patients. 
WHOQOL - Quality of life assessment developed by the WHOQOL
* Between the group - Mann-Whitney U test 
# Significant – Within the group (D14 or D28 v/s baseline) - Wilcoxon signed rank test with Bonferroni correction 
Within the group comparisons (Day 42 vs D28) were made with Wilcoxon signed rank test with Bonferroni correction and showed no statistical significance.
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groups on any day of the study. Within-group comparisons showed 
a statistically significant enhancement in the quality of scores in all 
domains for both treatments (INDCA-NS and PLACEBOCA-NS 
groups). However, the improvement in domain scores for all three 
domains was not significant on D42, (v/s D28).

Effect on serum concentrations of cortisol and DHEA
As shown in Table 7, The mean cortisol or DHEA concentrations at 
baseline or on D28 did not show a statistical difference between the 
groups (INDCA-NS vs. PLACEBOCA-NS). The mean concentrations 
of both hormones decreased (not significant) after 28-days of INDCA-
NS treatment (vs. baseline), whereas the mean concentrations of both 
hormones increased (not significant) after 28-days of treatment in the 
PLACEBOCA-NS group. The differences in serum cortisol or DHEA 
levels were not significant between or within groups.

Effect on vital signs
The between-group comparison of vital sign data, namely BP, body 
temperature, pulse rate, and respiratory rate (Table 8), did not show 
statistically significant differences at baseline, D14, D28 or D42, except 
for incidental significances in systolic BP (at baseline) and diastolic 
BP (at D28). All readings were within normal physiological reference 
ranges.

Hematology and biochemistry
All hematological and biochemical parameters (liver function, kidney 
function, and electrolytes) (Table 9) were within normal physiological 
reference ranges. No statistically significant differences were found at 
baseline or D28 in any of the parameters, except incidental differences 
in urea (at baseline and D28). 

Safety outcomes, Compliance, Rescue mediation and 
adverse events
All 91 patients (100%) recruited completed the study with no dropouts 
or were lost to follow-up. Both treatments were well tolerated, and 
there was no incidence of SAE. Three incidences of AEs (viral fever) 
of mild-to-moderate intensity were reported (viral fever; 2 in INDCA-
NS and one in PLACEBOCA-NS), though number of AEs was not 
significantly different between the groups (Fisher’s exact test). No AEs 
were related to the treatment, and no patients required treatment for 
AEs or discontinued the study. Compliance with treatment was more 
than 80% for all visits, with no statistical difference found between the 
groups (INDCA_NS and PLACENBOCA-NS). 

One patient in the INDCA-NS group (recorded at D7) and two patients 
in the PLACEBOCA-NS group (recorded 2 on D14 and one recorded 
on D28) required rescue medication (not significant, between the 

Parameter Visit
INDCA-NS PLACEBOCA-NS P-value*

N Concentration 
Mean ± SD N Concentration 

Mean ± SD

Serum  
cortisol (µg/dL)

Baseline 44 95.56 ± 50.17 42 89.81 ± 63.76 0.642
D28 31 82.59 ± 40.31 31 90.13 ± 32.06 0.419

Serum  
DHEA (ng/mL)

Baseline 44 1.96 ± 1.55 42 2.02 ± 1.66 0.848
D28 33 1.83 ± 1.22 32 2.24 ± 1.40 0.212

Table 7: Effect on serum concentrations of cortisol and dehydroepiandrosterone (DHEA).

N = number of patients, SD - Standard deviation
* Between the group - Mann-Whitney U test 
# Within the group (D28 v/s baseline) were made with Wilcoxon signed rank test with Bonferroni correction and showed no statistical significance

Parameter Visit
INDCA-NS PLACEBOCA-NS

P-value*
N Mean ± SD N Mean ± SD

BP systolic (mmHg) Baseline 46 120.35 ± 4.57 45 118.11 ± 5.79 0.044
D14 46 119.09 ± 4.34 45 118.04 ±5.82 0.335
D28 46 119.59 ± 5.33 45 118.44 ± 5.88 0.334
Day 42 46 118.22 ± 5.97 45 117.82 ± 5.12 0.736

BP diastolic (mmHg) Baseline 46 79.13 ± 4.44 45 77.98 ± 6.21 0.31
D14 46 77.67 ± 4.52 45 78.36 ± 4.66 0.48
D28 46 79.74 ± 3.89 45 77.91 ± 3.59 0.022
Day 42 46 78.52 ± 3.58 45 77.98 ± 3.47 0.464

Body Temperature (℃) Baseline 46 37.33 ± 0.58 45 37.3 ± 0.64 0.774
D14 46 37.33 ± 0.57 45 37.07 ± 1.52 0.271
D28 46 37.31 ± 0.54 45 37.41 ± 0.58 0.425
Day 42 46 37.34 ± 0.56 45 37.35 ± 0.56 0.934

Pulse rate (/min) Baseline 46 75.41 ± 2.85 45 74.7 ± 2.68 0.228
D14 46 74.89 ± 3.06 45 73.33 ± 9.06 0.273
D28 46 75.35 ± 3.12 45 74.87 ± 3.42 0.485
Day 42 46 75.09 ± 2.94 45 74.84 ± 3.07 0.701

Respiratory rate (/min) Baseline 46 17.57 ± 1.19 45 17.82 ± 1.65 0.404
D14 46 17.74 ± 1.24 45 17.69 ±1.2 0.845
D28 46 17.54 ± 1.38 45 17.91 ± 1.16 0.173
Day 42 46 75.09 ± 2.94 45 74.84 ± 3.07 0.701

Table 8: Effect on vital signs.

N = number of patients, SD- Standard deviation 
* Between the group - t-test for independent samples
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Parameters Day
INDCA-NS PLACEBOCA-NS

P-value*
N Mean ± SD N Mean ± SD

Hematology
Hemoglobin (g/dL) Baseline 45 12.91 ± 1.89 43 12.92 ± 2.13 0.986

D28 33 12.93 ± 1.57 31 13.48 ± 1.86 0.206
PCV (%) Baseline 45 40.44 ± 5.41 43 40.37 ± 5.92 0.952

D28 33 39.65 ± 4.96 31 42.32 ± 6.30 0.064
RBC (million/mm3) Baseline 45 4.72 ± 0.57 43 4.63 ± 0.52 0.443

D28 33 4.67 ± 0.58 31 4.75 ± 0.49 0.591
MCV (fL) Baseline 45 85.29 ± 10.91 43 86.95 ± 10.30 0.465

D28 33 86.61 ± 0.13 31 89.08 ± 0.83 0.304
MCH (pg) Baseline 44 27.51 ± 3.83 43 27.76 ± 3.93 0.759

D28 33 29.23 ± 9.73 31 28.19 ± 3.06 0.572
MCHC (g/dL) Baseline 44 32.11 ± 1.60 43 31.90 ± 1.88 0.582

D28 33 32.02 ± 0.91 31 31.51 ±1.67 0.137
RDW (%) Baseline 44 15.51 ± 1.83 43 15.49 ± 2.18 0.965

D28 33 15.54 ± 1.68 31 15.00 ± 1.29 0.153
TLC (x 1000/mm3) Baseline 42 6.87 ± 1.49 40 7.11 ± 2.09 0.548

D28 33 7.21 ± 1.74 31 7.01 ± 1.74 0.640
DLC - Neutrophils (%) Baseline 42 59.76 ± 7.84 40 60.79 ± 9.63 0.596

D28 33 60.22 ± 7.29 31 61.51 ± 10.40 0.565
DLC - Lymphocytes (%) Baseline 42 30.70 ± 5.81 40 30.28 ± 10.50 0.819

D28 33 30.46 ± 6.38 31 27.55 ± 8.52 0.126
DLC - Monocytes (%) Baseline 42 6.25 ± 2.88 40 6.62 ± 2.79 0.554

D28 33 5.68 ± 2.14 31 6.02 ± 2.48 0.560
DLC - Eosinophils (%) Baseline 42 2.49 ± 2.08 40 2.86 ± 2.13 0.426

D28 33 2.93 ± 2.50 31 3.54 ± 5.88 0.583
DLC - Basophils (%) Baseline 42 0.74 ± 0.33 40 0.60 ± 0.39 0.092

D28 33 1.18 ± 2.30 31 0.96 ±1.35 0.649
ALC – Neutrophils (x 1000/mm3) Baseline 42 4.16 ± 1.12 40 4.44 ± 1.71 0.405

D28 33 4.39 ± 1.36 31 4.41± 1.49 0.953
ALC – Lymphocytes (x 1000/mm3) Baseline 42 2.09 ± 0.51 40 2.04 ± 0.57 0.644

D28 33 2.13 ± 0.52 31 1.92 ± 0.49 0.110
ALC – Monocytes (x 1000/mm3) Baseline 42 0.42 ± 0.20 40 0.44 ± 0.17 0.632

D28 33 0.41 ± 0.13 31 0.43 ± 0.17 0.698
ALC - Eosinophils (x 1000/mm3) Baseline 42 0.17 ± 0.15 40 0.20 ± 0.16 0.358

D28 33 0.21 ± 0.18 31 0.22 ± 0.25 0.802
ALC – Basophils (x 1000/mm3) Baseline 42 0.05 ± 0.02 40 0.12 ± 0.47 0.350

D28 33 0.05 ± 0.03 31 0.05 ± 0.03 0.987
ALC - Platelet count (x 1000/mm3) Baseline 44 311.79 ± 81.22 43 297.07 ± 78.22 0.392

D28 33 392.03 ± 335.55 31 303.81 ± 62.51 0.155
ALC - Mean platelet volume (fL) Baseline 44 8.99 ± 1.06 43 9.20 ± 0.98 0.327

D28 33 8.91 ± 0.95 31 11.77 ± 12.89 0.209
Liver Function Test
AST  (U/L) Baseline 45 25.84 ± 10.38 42 26.07 ± 8.23 0.911

D28 33 23.97 ± 8.13 32 25.16 ± 7.52 0.542
ALT (U/L ) Baseline 45 23.13 ± 15.97 42 22.55 ± 19.34 0.878

D28 33 19.88 ± 10.59 32 22.67 ± 13.17 0.350
AST to ALT Ratio Baseline 45 1.33 ± 0.46 42 1.50 ± 0.55 0.122

D28 33 3.15 ± 10.39 32 1.33 ± 0.47 0.327
GGTP (U/L) Baseline 45 21.58 ± 9.61 43 18.65 ± 7.47 0.116

D28 33 19.86 ± 9.96 32 22.98 ± 14.46 0.313
ALP (U/L) Baseline 45 78.33 ± 20.89 43 76.72 ± 21.80 0.724

D28 33 78.73 ± 27.33 32 83.69 ± 27.59 0.469
Bilirubin Total (mg/dL) Baseline 45 0.58 ± 0.34 43 0.59 ± 0.32 0.902

D28 33 0.58 ± 0.34 32 0.57 ± 0.30 0.886
Bilirubin Direct (mg/dL) Baseline 45 0.21 ± 0.12 43 0.22 ± 0.10 0.823

D28 32 0.21 ± 0.11 32 0.20 ± 0.10 0.830

Table 9: Effect of treatment on hematology and biochemistry.



1246 Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

Thakurdesai P, et al. A Double-blind, Randomized Controlled Study of Triterpenoids based Standardized Gotu Kola Leaves Extract in the Patients with Tension 
Type Headache

Parameters Day
INDCA-NS PLACEBOCA-NS

P-value*
N Mean ± SD N Mean ± SD

Bilirubin Indirect (mg/dL) Baseline 45 0.37 ± 0.23 43 0.37 ± 0.23 0.949
D28 32 0.40 ± 0.25 32 0.36 ± 0.21 0.499

Total protein (g/dL) Baseline 45 7.10 ± 0.47 43 7.19 ± 0.34 0.31
D28 32 6.88 ± 1.23 32 7.16 ± 0.27 0.214

Albumin (g/dL) Baseline 45 4.61 ± 0.31 43 4.65 ± 0.25 0.478
D28 32 4.56 ± 0.26 32 4.58 ± 0.70 0.900

Albumin to globulin ratio Baseline 45 1.894 ± 0.341 43 1.858 ± 0.275 0.594
D28 32 1.884 ± 0.309 32 1.845 ± 0.249 0.580

Kidney Function Test
Urea (mg/dL) Baseline 45 18.74 ± 4.57 43 21.34 ± 4.60 0.009

D28 32 18.48 ± 4.69 31 20.90 ± 4.62 0.044
Creatinine (mg/dL) Baseline 45 0.72 ± 0.18 43 0.73 ± 0.17 0.722

D28 31 0.73 ± 0.15 31 0.75 ± 0.16 0.664
Uric acid (mg/dL) Baseline 45 4.73 ± 1.56 43 4.57 ± 1.44 0.631

D28 32 4.54 ± 1.37 31 4.49 ± 1.29 0.882
Electrolytes 
Calcium (mg/dL) Baseline 45 9.42 ± 0.46 43 9.40 ± 0.70 0.860

D28 32 9.41 ± 0.38 31 9.56 ± 0.53 0.210
Phosphorous (mg/dL) Baseline 45 4.00 ± 1.04 42 4.36 ± 1.31 0.156

D28 32 4.02 ± 1.01 31 3.93 ± 0.78 0.704
Sodium (mEq/L) Baseline 45 137.67 ± 2.33 43 137.74 ± 2.19 0.873

D28 32 138.69 ± 2.68 31 138.23 ± 2.45 0.478
Potassium (mEq/L) Baseline 45 4.60 ± 0.72 42 4.72 ± 0.73 0.422

D28 32 4.48 ± 0.54 31 5.48 ± 6.53 0.391
Chloride (mEq/L) Baseline 45 104.60 ± 2.33 42 103.93 ± 2.07 0.164

D28 32 104.22 ± 2.45 31 104.10 ± 2.01 0.83

groups). The amount of rescue medication required in the INDCA-NS 
group (100 mg) was lower than that required in the PLACEBOCA-
NS group (700 mg), without difference between the groups. None of 
patients discontinued the study, and all recovered from the AEs before 
the completion of their participation in the clinical study.

DISCUSSION
This study evaluated the intranasal INDCA-NS on headache (duration, 
frequency, and intensity), psychological symptoms (depression, 
anxiety, and stress), work productivity, ability to perform daily 
activities, quality of life, stress-related hormones, and safety outcomes 
in TTH patients. The subacute (28-days) twice daily administration 
(but not PLACEBOCA-NS) showed a statistically significant reduction 
within the group in the primary outcome measure (headache duration) 
and some of the secondary outcome measures (stress score in DASS-21 
and loss of work productivity on jobs in working patients). The change 
in headache duration with and without adjustment for covariates (age 
and sex) in the INDCA-NS group was significant (vs/ PLACEBOCA-
NS). The patients on INDCA-NS treatment showed significant benefits 
in secondary outcome measures such as improvement of QOL with 
reduction in the number of headache days, frequency of headache 
episodes, pain intensity on VAS, and loss of work productivity in 
regular daily activities (within the group). However, these benefits 
were also observed in the PLACEBOCA-NS group, with no significant 
differences between the groups. There was no statistically significant 
difference between the observation of secondary outcome measures 
(final total scores of DASS-21 other than stress domain, serum cortisol 
and DHEA, and scores of Q2 to Q 4 of WPAI: SHP) and safety outcome 
measures (vital signs, hematology, and biochemistry) between the 
INDCA-NS and PLACEBOCA-NS groups. The treatments were safe 
and well tolerated.

The efficacy of the treatments was assessed after 7, 14, and 28 days. 
A post-treatment efficacy assessment will also be performed on day 
42 (excluding serum hormone Cortisol and Serum DHEA). Efficacy 
assessments were performed as follows:

The duration of headache, number of days with headache, and use of 
rescue pain medication were recorded in a headache diary. Headache 
duration was assessed in hours per episode and converted into minutes. 
A headache day was defined as the beginning of any day when a 
headache was recorded and ending when a headache-free day occurred 
64. The participant will indicate whether a headache is present each day. 

The duration and frequency of headaches are important outcome 
measures for distinguishing episodic TTH from other types of 
headaches, such as migraine and cluster headaches 7. A decrease in the 
average headache duration per episode and the number of headache 
days per month indicates the effectiveness of treatment 67-69. In addition, 
the frequency of episodic TTH can determine the number of hours lost 
or reduced productivity in a substantial number of individuals 70, 71. 

The patients recorded their headache frequency, duration, and intensity 
each day in the provided diary, which is reported to be an accurate method 
for recording headache information 72. The reduction in pain intensity was 
recorded in the patient’s diary using a 10-point VAS, with scores ranging 
from 0 (no pain) to 10 (worst pain). The VAS has been validated 65 and is 
an accurate indicator of the response of patients with pain 73. 

Administration of INDCA-NS (but not PLACEBOCA-NS) caused a 
significant decrease in absolute headache duration as compared with 
baseline, with significant differences in relative values with or without 
covariate adjustments (between the group comparisons). These effects 
were sustained during the follow-up period of 14-days after treatment 
withdrawal (D42).
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However, both INDCA-NS and PLACEBOCA-NS groups showed a 
reduction of frequency and intensity of headache episodes (within the 
group). As pain processing involves both neuronal and psychological 
components in the limbic system 74, a large placebo response is 
expected during clinical studies involving TTH, where pain is expected. 
The significant pain relief observed by PLACEBOCA-NS in this study 
is in agreement with the placebo response reported in earlier reports, 
especially with the nasal route of administration 75, 76 on stress-related 
outcomes 77, but not pain-related outcomes 77. 

TTH is associated with psychological comorbidities, such depression 
78. Psychological conditions, such as stress are known to contribute to 
TTH 34. Poor stress management, chronic stress, negative mood, and 
pain-related anxiety are specifically linked to TTH 34. Therefore, the 
efficacy of the INDCA-NS was evaluated against anxiety, depression 
and stress in TTH patients using a well-validated questionnaire, the 
DASS-21 58. 

The DASS-21 is a questionnaire containing three subscales (Depression, 
Anxiety, and Stress) with seven questions each. DASS-21 collects the 
responses from the past week to questions in a Likert-scale format 
from patients (0= “did not apply to me at all” to 3=”applied to me very 
much, or much of the time”) 57. For each subscale, scores were added 
and then multiplied by two to obtain a total score of 0 to 42. Higher 
scores directly correlate with symptom severity 57. 

Triterpenoids from CA leaves ( bioactive marker compounds of 
INDCA-NS) have been reported to be effective in animal models of 
various types of stress 41, 79-81, anxiety 79, and depression 82-84. In the present 
study, the administration of INDCA-NS (but not PLACEBOCA-NS) 
to patients with TTH reduced the stress domain scores. However, the 
INDCA-NS did not have a significant reduction in the scores of the 
other domains (depression or anxiety) of the DASS-21. These results 
indicate the involvement of neurological (pain reduction) rather than 
psychological pathways in the mechanism of INDCA-NS in TTH. 

The loss of work productivity is an important consequence of TTH 
36, 85-87. Therefore, the effects on work productivity and daily activity 
impairment in patients with TTH were assessed using the WPAI-
SHP V2.0, a self-reported, validated, and widely used questionnaire 
with six questions 88. Responses to Q1 revealed that 13 patients in 
each of the INDCA-NS and PLACEBOCA-NS groups were working 
for earnings and answered all questions (effect on work productivity 
and daily activities), whereas all patients answered Q6 (effect on 
daily activities). Treatment of TTH patients with INDCA-NS did not 
affect the number of hours of productivity (Q2-Q4), their estimate 
of work productivity loss due to TTH (Q5) was significantly lower, 
whereas PLACEBOCA-NS treatment did not affect the estimate of 
productivity loss(Q5). However, patients in both groups experienced a 
significant loss in their ability to perform regular daily activities (Q6).  
Furthermore, improvements in work productivity have been included 
in the guidelines of IHS for devices for headache prophylaxis 89, 
including episodic 90 and chronic 91 migraines. The efficacy of INDCA-
NS against loss of productivity and ability of daily activity suggests the 
prophylactic use of INDCA-NS in nasal spray for the management of 
headache conditions, such as TTH.

TTH is known to reduce “health-related quality of life”92. Coexisting 
conditions like depression and anxiety intrinsically contribute to 
decreasing the quality of life for patients with TTH. 93. So, quality 
of life using the WHOQOL-BRIEF, a validated questionnaire, 
containing 26-items in four domains (physical, psychological, social, 
and environmental) 66was measured. Subacute administration of both 
INDCA-NS and PLACEBCA-NS improved scores in all domains of 
the WHOQOL-BRIEF on D14 or D28, without significant changes 
except for physical domain scores. This finding is crucial because TTH 

headaches affect the physical domain more than the mental domains 
of QoL 92, 94, 95.

Chronic stress, resulting from a prolonged imbalance between 
situational requirements and individuals’ coping resources, is related 
to TTH 36. Patients with TTH has neuroendocrine dysregulation, 
especially alterations in the hypothalamus-pituitary-adrenal (HPA) 
axis 96. In patients with TTH, cortisol levels are reported to be 
maintained compared to normal circadian rhythms 96, which correlates 
well with adaptation in TTH patients for coping with mental stress 
97. At baseline, serum cortisol levels in patients in both groups were 
noticeably higher than the reference range of the central pathology 
laboratory for normal adults (4.30 – 22.40 µg/dL, CLIA kit). Subacute 
treatment with INDCA-NS reduced serum cortisol levels by 13.58%, 
whereas patients treated with PLACEBOCA-NS showed a 0.35% 
increase. The statistically non-significant differences in serum cortisol 
levels between or within the groups support the absence of a significant 
drop in headache frequency or intensity.

The role of estrogen in headache pathogenesis has been substantiated, 
with evidence pointing to increased serotonergic metabolism and 
activation of endogenous opioid neurotransmission 98. One such 
endogenous hormone, DHEA, has been implicated in a variety of 
pathophysiological processes, including stress- and headache-related 
disorders, such as migraine 99 and TTH 98, 100. Chronic stress leads to the 
overproduction of cortisol, causes desensitization of the HPA axis, and 
stops the recognition of signals 101. DHEA has been proposed to cause 
protective desensitization of the HPA axis, by serving as an opponent 
to elevated cortisol levels 102-104. However, under chronic stress-induced 
conditions, such as TTH, the capacity to produce DHEA is reduced, 
resulting in lower DHEA levels 105. 

The baseline levels of serum DHEA were found 1.96 and 2.02 ng/ml 
in the INDCA-NS and PLACEBOCA-NS groups, respectively, which 
were noticeably lower than the normal reference range of the central 
pathology laboratory for normal adults (0.36-7.82 ng/ml in female and 
0.52-5.18 ng/ml in males). The lower serum DHEA in patients are in 
agreement with earlier reports of reduced DHEA levels under chronic 
stress conditions 105. All vital signs and laboratory parameters were 
within the normal physiological limits in both the INDCA-NS and 
PLACEBOCA-NS groups. The INDCA-NS was found safe and well 
tolerated without treatment-related SAE or AEs. None of the patients 
required higher rescue medication or discontinuation from the study. 

A higher occurrence of sleep disturbances (absence, low quality, 
excessive daytime sleepiness) in patients with TTH has been previously 
reported 106. However, no such sleep disturbances were observed in 
INDCA-NS-treated TTH patient in the present study. Moreover, 
olfactory dysfunction or anosmia (loss of sense of smell) is associated 
with repeated use of intranasal medications, such as zinc 107 and 
macrolide antibiotics 108, 109. However, none of the patients with 
INDCA-NS-treated TTH showed olfactory dysfunction in this study, 
which is corelated with the report of absence of olfactory dysfunction 
with intranasal INDCA-NS in rats 61. 

Intranasal subacute administration of INDCA-NS has been reported to 
be efficacious against experimental migraine 47. This study provides first 
clinical evidence for efficacy of intranasal INDCA-NS in TTH patients. 
Although many symptoms of TTH resemble those of migraine, 
INDCA-NS might have potential against migraine as well but need 
additional clinical evidence. 

CONCLUSION 
In the present double-blind randomized placebo-controlled study, 
subacute intranasal treatment with INDCA-NS was found to be 
efficacious and safe in patients with TTH, without significant AEs.
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SUMMARY
• INDCA-NS is triterpenoid-based standardized Gotu kola extract 

nasal solution

• INDCA-NS nasal spray was evaluated in patients with tension-type 
headache (TTH) using a double-blind placebo-controlled design.

• Twenty-eight days of INDCA-NS reduced headache duration and 
improved work productivity.

• INDCA-NS nasal spray was found safe and well-tolerated without 
serous AEs. 

CONFLICTS OF INTEREST
None.

REFERENCES
1. Goadsby PJ, Lantéri-Minet M, Michel MC, et al. 21st century 

headache: mapping new territory. J Headache Pain. 2021;22:19 
https://doi.org/10.1186/s10194-021-01233-7; PMCid:8015309.

2. Stovner LJ, Hagen K, Linde M, Steiner TJ. The global prevalence 
of headache: an update, with analysis of the influences of 
methodological factors on prevalence estimates. J Headache 
Pain. 2022;23:34 https://doi.org/10.1186/s10194-022-01402-2; 
PMCid:9004186.

3. Martelletti P. Tension-Type Headache. In: Martelletti P, ed. Non-
Migraine Primary Headaches in Medicine: A Machine-Generated 
Overview of Current Research. Cham: Springer International 
Publishing; 2023:1-130.

4. Song TJ, Cho SJ, Kim WJ, Yang KI, Yun CH, Chu MK. Anxiety and 
Depression in Tension-Type Headache: A Population-Based Study. 
PLoS ONE. 2016;11:e0165316 https://doi.org/10.1371/journal.
pone.0165316; PMid:27783660; PMCid:PMC5082613.

5. Bendtsen L. Central Sensitization in Tension-Type Headache—
Possible Pathophysiological Mechanisms. Cephalalgia. 2000;20:486-
508 https://doi.org/10.1046/j.1468-2982.2000.00070.x.

6. Shah N, Hameed S. Muscle Contraction Tension Headache. 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2023.

7. International Headache Society. Headache Classification Committee 
of the International Headache Society (IHS) The International 
Classification of Headache Disorders, 3rd edition. Cephalalgia. 
2018;38:1-211 https://doi.org/10.1177/0333102417738202; 
PMid:29368949.

8. Mogilicherla S, Mamindla P, Enumula D. A Review on Classification, 
Pathophysiology, Diagnosis, And Pharmacotherapy Of Headache. 
Innovare J Med Sci. 2020:1-2.

9. Fan X, Fu G, Wang L, Shen W, Zhang Y. A bibliometric analysis 
and visualization of tension-type headache. Front Neurol. 
2022;13:980096 https://doi.org/10.3389/fneur.2022.980096; 
PMCid:9471986.

10. Steel SJ, Robertson CE, Whealy MA. Current Understanding of the 
Pathophysiology and Approach to Tension-Type Headache. Curr 
Neurol Neurosci Rep. 2021;21:56 https://doi.org/10.1007/s11910-
021-01138-7.

11.  Benedick A, Zeharia A, Eidlitz-Markus T. Comparison of Thrombocyte 
Count Between Pediatric Patients With Migraine or Tension-
Type Headache: A Retrospective Cohort Study. J Child Neurol. 
2019;34:824-829 https://doi.org/10.1177/0883073819862738.

12. Bendtsen L, Jensen R, Hindberg I, Gammeltoft S, Olesen J. 
Serotonin Metabolism in Chronic Tension-Type Headache. 
Cephalalgia. 1997;17:843-848 https://doi.org/10.1046/j.1468-
2982.1997.1708843.x.

13. Hao S, Shi W, Liu W, Chen Q-Y, Zhuo M. Multiple modulatory 
roles of serotonin in chronic pain and injury-related anxiety. Front 
Synaptic Neurosci. 2023;15:1122381 https://doi.org/10.3389/
fnsyn.2023.1122381; PMCid:10151796.

14. Ashina S, Mitsikostas DD, Lee MJ, et al. Tension-type headache. 
Nat Rev Dis Primers. 2021;7:24 https://doi.org/10.1038/s41572-
021-00257-2.

15. Mitsikostas DD, Gatzonis S, Thomas A, Ilias A. Buspirone 
vs amitriptyline in the treatment of chronic tension-type 
headache. Acta Neurol Scand. 1997;96:247-251 https://doi.
org/10.1111/j.1600-0404.1997.tb00277.x.

16. Haleem DJ. Targeting Serotonin1A Receptors for Treating Chronic 
Pain and Depression. Curr Neuropharmacol. 2019;17:1098-
1108 https://doi.org/10.2174/1570159X17666190811161807; 
PMCid:7057205.

17. Faraji F. Chapter Three - Tension-type headache. In: Togha M, Jafari 
E, Mohammadianinejad SE, Haghighi S, Ansari H, eds. Headache and 
Migraine in Practice. 1st ed. London: Academic Press; 2022:75-83.

18. Brennum J, Kjeldsen M, Olesen J. The 5-HT<sub>1</sub>-Like 
Agonist Sumatriptan has a Significant Effect in Chronic Tension-
Type Headache. Cephalalgia. 1992;12:375-379 https://doi.
org/10.1111/j.1468-2982.1992.00375.x.

19. Brennum J, Brinck T, Schriver L, et al. Sumatriptan has no 
clinically relevant effect in the treatment of episodic tension-
type headache. Eur J Neurol. 1996;3:23-28 https://doi.
org/10.1111/j.1468-1331.1996.tb00184.x.

20. Shah JP, Danoff JV, Desai MJ, et al. Biochemicals associated with 
pain and inflammation are elevated in sites near to and remote 
from active myofascial trigger points. Arch Phys Med Rehabil. 
2008;89:16-23 https://doi.org/10.1016/j.apmr.2007.10.018.

21. Zhai X, Zhang S, Li C, Liu F, Huo Q. Complementary and alternative 
therapies for tension-type headache. Medicine. 2021;100:e25544 
https://doi.org/10.1097/MD.0000000000025544; PMCid:8078286.

22. Ertsey C, Magyar M, Gyüre T, Balogh E, Bozsik G. Tension 
type headache and its treatment possibilities. Ideggyogy Szle. 
2019;72:13-21 https://doi.org/10.18071/isz.72.0013.

23. Ford B, Dore M, Harris E. Outpatient Primary Care Management 
of Headaches: Guidelines from the VA/DoD. Am Fam Physician. 
2021;104:316-320.

24. Mouaanaki SA, Carlsen LN, Bendtsen L, Jensen RH, Schytz HW. 
Treatment experiences and clinical characteristics in migraine and 
tension-type headache patients before the first visit to a tertiary 
headache center. Cephalalgia. 2022;42:1265-1273 https://doi.
org/10.1177/03331024221104178.

25. Burch R. Migraine and Tension-Type Headache: Diagnosis and 
Treatment. Med Clin North Am. 2019;103:215-233 https://doi.
org/10.1016/j.mcna.2018.10.003.

https://doi.org/10.1186/s10194-021-01233-7
https://doi.org/10.1186/s10194-022-01402-2
https://doi.org/10.1371/journal.pone.0165316
https://doi.org/10.1371/journal.pone.0165316
https://doi.org/10.1046/j.1468-2982.2000.00070.x
https://doi.org/10.1177/0333102417738202
https://doi.org/10.3389/fneur.2022.980096
https://doi.org/10.1007/s11910-021-01138-7
https://doi.org/10.1007/s11910-021-01138-7
https://doi.org/10.1177/0883073819862738
https://doi.org/10.1046/j.1468-2982.1997.1708843.x
https://doi.org/10.1046/j.1468-2982.1997.1708843.x
https://doi.org/10.3389/fnsyn.2023.1122381
https://doi.org/10.3389/fnsyn.2023.1122381
https://doi.org/10.1038/s41572-021-00257-2
https://doi.org/10.1038/s41572-021-00257-2
https://doi.org/10.1111/j.1600-0404.1997.tb00277.x
https://doi.org/10.1111/j.1600-0404.1997.tb00277.x
https://doi.org/10.2174/1570159X17666190811161807
https://doi.org/10.1111/j.1468-2982.1992.00375.x
https://doi.org/10.1111/j.1468-2982.1992.00375.x
https://doi.org/10.1111/j.1468-1331.1996.tb00184.x
https://doi.org/10.1111/j.1468-1331.1996.tb00184.x
https://doi.org/10.1016/j.apmr.2007.10.018
https://doi.org/10.1097/MD.0000000000025544
https://doi.org/10.18071/isz.72.0013
https://doi.org/10.1177/03331024221104178
https://doi.org/10.1177/03331024221104178
https://doi.org/10.1016/j.mcna.2018.10.003
https://doi.org/10.1016/j.mcna.2018.10.003


1249

Thakurdesai P, et al. A Double-blind, Randomized Controlled Study of Triterpenoids based Standardized Gotu Kola Leaves Extract in the Patients with Tension 
Type Headache

Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

26. Bentivegna E, Luciani M, Paragliola V, et al. Recent advancements 
in tension-type headache: a narrative review. Expert Rev Neurother. 
2021;21:793-803 https://doi.org/10.1080/14737175.2021.1943363.

27. Seeger S. Tension-Type Headache. In: Abd-Elsayed A, ed. Pain: A 
Review Guide. Cham: Springer International Publishing; 2019:557-560.

28. Jackson JL, Mancuso JM, Nickoloff S, Bernstein R, Kay C. Tricyclic 
and Tetracyclic Antidepressants for the Prevention of Frequent 
Episodic or Chronic Tension-Type Headache in Adults: A Systematic 
Review and Meta-Analysis. J Gen Intern Med. 2017;32:1351-1358 
https://doi.org/10.1007/s11606-017-4121-z; PMCid:5698213.

29. Kaniecki RG. Chapter 12 - Tension-Type Headache. In: Diamond S, 
ed. Headache and Migraine Biology and Management. San Diego: 
Academic Press; 2015:149-160.

30. Bhoi S, Jha M, Chowdhury D. Advances in the Understanding 
of Pathophysiology of TTH and its Management. Neurol India. 
2021;69:116-123 https://doi.org/10.4103/0028-3886.315986.

31. Wells RE, Beuthin J, Granetzke L. Complementary and Integrative 
Medicine for Episodic Migraine: an Update of Evidence from the 
Last 3 Years. Curr Pain Headache Rep. 2019;23:10 https://doi.
org/10.1007/s11916-019-0750-8; PMCid:6559232.

32. Ghadiri-Sani M, Silver N. Headache (chronic tension-type). BMJ Clin 
Evid. 2016;2016:1205; PMid:26859719; PMCid:PMC4747324.

33. Bendtsen L, Fernández-de-la-Peñas C. The Role of Muscles in 
Tension-Type Headache. Curr Pain Headache Rep. 2011;15:451-
458 https://doi.org/10.1007/s11916-011-0216-0.

34. Cathcart S, Winefield AH, Lushington K, Rolan P. Stress and 
tension-type headache mechanisms. Cephalalgia. 2010;30:1250-
1267 https://doi.org/10.1177/0333102410362927.

35. Viero FT, Rodrigues P, Trevisan G. Cognitive or daily stress association 
with headache and pain induction in migraine and tension-type 
headache patients: a systematic review. Expert Rev Neurothe. 
2022;22:257-268 https://doi.org/10.1080/14737175.2022.2041414.

36. Hassan M, Asaad T. Tension-type headache, its relation to stress, 
and how to relieve it by cryotherapy among academic students. 
Middle East Curr Psychiatry. 2020;27:20 https://doi.org/10.1186/
s43045-020-00030-3.

37. Torbati FA, Ramezani M, Dehghan R, et al. Ethnobotany, 
phytochemistry and pharmacological features of Centella asiatica: 
a comprehensive review. Adv Exp Med Biol. 2021;1308:451-499 
https://doi.org/10.1007/978-3-030-64872-5_25.

38. Mala A, Tulika T. Therapeutic efficacy of Centella asiatica (L.) and 
Momordica charantia: As traditional medicinal plant. J Plant Sci. 
2015;3:1-9 https://doi.org/10.11648/j.jps.s.2015030101.11.

39. Aziz Z, Davey M, Power J, Anthony P, Smith R, Lowe K. Production 
of asiaticoside and madecassoside in Centella asiatica in vitro and 
in vivo. Biol Plant. 2007;51:34-42 https://doi.org/10.1007/s10535-
007-0008-x.

40. Orhan IE. Centella asiatica (L.) Urban: From Traditional Medicine 
to Modern Medicine with Neuroprotective Potential. Evid Based 
Complement Alternat Med. 2012;2012:946259-946259 https://doi.
org/10.1155/2012/946259; PMCid:3359802.

41. Thakurdesai P. Centella asiatica (Gotu kola) leaves: potential in 
neuropsychiatric conditions. In: Ghosh D, ed. Nutraceuticals in Brain 
Health and Beyond. 1st ed. London: Elsevier, Inc; 2021:307-327.

42. Kim YJ, Cha HJ, Nam KH, Yoon Y, Lee H, An S. Centella asiatica 
extracts modulate hydrogen peroxide‐induced senescence in 
human dermal fibroblasts. Exp Dermatol. 2011;20:998-1003 https://
doi.org/10.1111/j.1600-0625.2011.01388.x.

43. Bobade V, Bodhankar SL, Aswar U, Mohan V, Thakurdesai PA. 
Prophylactic effects of asiaticoside based standardized extract 
of Centella asiatica (L.) Urban leaves in experimental migraine: 
Involvement of 5HT1A/1B receptors. Chin J Nat Med. 2015;13:274-
282 https://doi.org/10.1016/S1875-5364(15)30014-5.

44. Aswar M, Yanna V, Aswar U, Thakurdesai P, Mohan V. Asiaticoside 
(INDCA) ameliorates cognitive impairment in chronic mild stress 
(CMS) model in wistar rats [NEU-27]. 48th Annual Conference of 
Indian Pharmacological Society (IPSCON2015). Vol 47. Saurashtra 
University, Rajkot, India: Indian Pharmacological Society; 2015:S87.

45. Chen Y, Han T, Rui Y, Yin M, Qin L, Zheng H. Effects of total 
triterpenes of Centella asiatica on the corticosterone levels in 
serum and contents of monoamine in depression rat brain. Zhong 
yao cai. 2005;28:492-496.

46. Jana U, Sur T, Maity L, Debnath P, Bhattacharyya D. A clinical study 
on the management of generalized anxiety disorder with Centella 
asiatica. Nepal Med Coll J. 2010;12:8-11.

47. Farheen S, Bhalerao P, Aswar U, Thakurdesai PA. Preclinical 
Efficacy of Intranasal Administration of Standardised Extract 
of Centella asiatica leaves (INDCA) on Nitroglycerine (NTG) 
Induced Chronic Migraine Pain in Laboratory Animals [OEP11]. 
International Conference on Emerging Trends in Delivery of 
Phytoconstituents and Ethnopharmacology. Pune, India: Society of 
Ethnopharmacology, Pune Chapter; 2019:10.

48. Shivshingwale G, Aswar U, Thakurdesai P. Preclinical efficacy of 
intranasal INDCA on chronic unpredictable mild stress (CUMS) 
induced depression and cognitive deficit in laboratory rats. 
51st Annual Conference of Indian Pharmacological Society 
(IPSCON-2019). Hyderabad, India National Institute of Nutrition, 
Hyderabad, Telangana State, India; 2019.

49. Thakurdesai P, Deshpande P, Pore M. Characterization, preclinical 
efficacy, and toxicity evaluations of flavonoids glycosides based 
standardized fenugreek seed extract (FEFLG). Pharmaconosy J. 
2023;15:90-105 https://doi.org/10.5530/pj.2023.15.13.

50. Hirlekar R, Momin A. Advances in Drug Delivery from Nose to 
Brain: An Overview. Curr Drug Ther. 2018;13:4-24 https://doi.org/
10.2174/1574885512666170921145204.

51. Rapoport AM, Bigal ME, Tepper SJ, Sheftell FD. Intranasal 
Medications for the Treatment of Migraine and Cluster Headache. 
CNS drugs. 2004;18:671-685 https://doi.org/10.2165/00023210-
200418100-00004.

52. Li G, Duan S, Zhu T, et al. Efficacy and safety of intranasal agents 
for the acute treatment of migraine: a systematic review and 
network meta-analysis. J Headache Pain. 2023;24:129 https://doi.
org/10.1186/s10194-023-01662-6; PMCid:10506288.

53. Al-Zuhairy SAS, El-Sawy HS, El-Nabarawi MA, Teaima MH. Focus 
on Niosomal–Based Drug Delivery Systems for Nasal Route: 
Applications and Challenges. Int J Appl Pharm. 2023;15:36-43 
https://doi.org/10.22159/ijap.2023v15i1.46280.

54. Larik MO, Iftekhar MA, Syed BU, Ansari O, Ansari M. Nasal 
spray (Zavegepant) for migraines: a mini-review. Ann Med Surg. 
2023;85:2787 https://doi.org/10.1097/MS9.0000000000000843; 
PMCid:10289569.

55. Tanna V, Sawarkar SP, Ravikumar P. Exploring nose to brain nano 
delivery for effective management of migraine. Curr Drug Deliv. 
2023;20:144-157 https://doi.org/10.2174/15672018196662204010
91632.

56. ICMR. National Ethical Guidelines for Biomedical and Health 
Research involving Human Participants. New Delhi: Indian Council 
of Medical Research; 2017.

57. Antony MM, Bieling PJ, Cox BJ, Enns MW, Swinson RP. 
Psychometric properties of the 42-item and 21-item versions 
of the Depression Anxiety Stress Scales in clinical groups and a 
community sample. Psychol Assess. 1998;10:176–181 https://doi.
org/10.1037/1040-3590.10.2.176.

58. Lovibond SH, Lovibond PH. Manual for the Depression Anxiety & 
Stress Scales. 2nd ed. Sydney:: Psychology Foundation.; 1995.

59. Kreidler SM, Muller KE, Grunwald GK, et al. GLIMMPSE: Online Power 
Computation for Linear Models with and without a Baseline Covariate. 
J Stat Softw. 2013;54 https://doi.org/10.18637/jss.v054.i10.

https://doi.org/10.1080/14737175.2021.1943363
https://doi.org/10.1007/s11606-017-4121-z
https://doi.org/10.4103/0028-3886.315986
https://doi.org/10.1007/s11916-019-0750-8
https://doi.org/10.1007/s11916-019-0750-8
https://doi.org/10.1007/s11916-011-0216-0
https://doi.org/10.1177/0333102410362927
https://doi.org/10.1080/14737175.2022.2041414
https://doi.org/10.1186/s43045-020-00030-3
https://doi.org/10.1186/s43045-020-00030-3
https://doi.org/10.1007/978-3-030-64872-5_25
https://doi.org/10.11648/j.jps.s.2015030101.11
https://doi.org/10.1007/s10535-007-0008-x
https://doi.org/10.1007/s10535-007-0008-x
https://doi.org/10.1155/2012/946259
https://doi.org/10.1155/2012/946259
https://doi.org/10.1111/j.1600-0625.2011.01388.x
https://doi.org/10.1111/j.1600-0625.2011.01388.x
https://doi.org/10.1016/S1875-5364(15)30014-5
https://doi.org/10.5530/pj.2023.15.13
https://doi.org/10.2174/1574885512666170921145204
https://doi.org/10.2174/1574885512666170921145204
https://doi.org/10.2165/00023210-200418100-00004
https://doi.org/10.2165/00023210-200418100-00004
https://doi.org/10.1186/s10194-023-01662-6
https://doi.org/10.1186/s10194-023-01662-6
https://doi.org/10.22159/ijap.2023v15i1.46280
https://doi.org/10.1097/MS9.0000000000000843
https://doi.org/10.2174/1567201819666220401091632
https://doi.org/10.2174/1567201819666220401091632
https://doi.org/10.1037/1040-3590.10.2.176
https://doi.org/10.1037/1040-3590.10.2.176
https://doi.org/10.18637/jss.v054.i10


1250 Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

Thakurdesai P, et al. A Double-blind, Randomized Controlled Study of Triterpenoids based Standardized Gotu Kola Leaves Extract in the Patients with Tension 
Type Headache

60. Ghanbari A, Rahimijaberi A, Mohamadi M, Abbasi L, Sarvestani FK. 
The effect of trigger point management by positional release therapy 
on tension type headache. NeuroRehabilitation. 2012;30:333-339 
https://doi.org/10.3233/NRE-2012-0764.

61. Thakudesai P, Nimse S, Deshpande P. Characterization and 
preclinical toxicity assessment of intranasal administration of 
standardized extract of Centella asiatica (L.) Urban leaves (INDCA-
NS) in laboratory rats. Toxicol Int. 2023;30:397–413 https://doi.
org/10.18311/ti/2023/v30i3/32171.

62. Harkema JR, Carey SA, Wagner JG. The nose revisited: a brief 
review of the comparative structure, function, and toxicologic 
pathology of the nasal epithelium. Toxicol Pathol. 2006;34:252-269 
https://doi.org/10.1080/01926230600713475.

63. Gross EA, Swenberg JA, Fields S, Popp JA. Comparative 
morphometry of the nasal cavity in rats and mice. J Anat. 
1982;135:83-88; PMCid:1168130.

64. Bendtsen L, Bigal ME, Cerbo R, et al. Guidelines for Controlled Trials 
of Drugs in Tension-Type Headache: Second Edition. Cephalalgia. 
2009;30:1-16 https://doi.org/10.1111/j.1468-2982.2009.01948.x.

65. Hawker GA, Mian S, Kendzerska T, French M. Measures of adult 
pain: Visual Analog Scale for Pain (VAS Pain), Numeric Rating 
Scale for Pain (NRS Pain), McGill Pain Questionnaire (MPQ), Short-
Form McGill Pain Questionnaire (SF-MPQ), Chronic Pain Grade Scale 
(CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS), and Measure of 
Intermittent and Constant Osteoarthritis Pain (ICOAP). Arthritis Care 
Res. 2011;63 Suppl 11:S240-S252 https://doi.org/10.1002/acr.20543.

66. WHO. Development of the World Health Organization WHOQOL-
BREF quality of life assessment. The WHOQOL Group. Psychol Med. 
1998;28:551-558 https://doi.org/10.1017/s0033291798006667.

67. Luedtke K, Allers A, Schulte LH, May A. Efficacy of interventions 
used by physiotherapists for patients with headache and migraine—
systematic review and meta-analysis. Cephalalgia. 2015;36:474-
492 https://doi.org/10.1177/0333102415597889.

68. Araki N, Takeshima T, Ando N, et al. Clinical practice guideline for 
chronic headache 2013. Neurol Clin Neurosci. 2019;7:231-259 
https://doi.org/10.1111/ncn3.12322.

69. Vaz JMA, Alves BMCS, Duarte DB, Marques LAM, Santana RS. 
Quality appraisal of existing guidelines for the management of 
headache disorders by the AGREE II’s method. Cephalalgia. 
2021;42:239-249 https://doi.org/10.1177/03331024211037297.

70. Simić S, Rabi-Žikić T, Villar JR, Calvo-Rolle JL, Simić D, Simić 
SD. Impact of Individual Headache Types on the Work and Work 
Efficiency of Headache Sufferers. Int J Environ Res Public Health. 
2020;17:6918 https://doi.org/10.3390/ijerph17186918.

71. Milosevic N, Trajkovic JZ, Mijajlovic M, et al. The burden and health 
care use of patients with migraine and tension-type headache in 
post-conflict area of Serbia. Cephalalgia. 2022;42:910-917 https://
doi.org/10.1177/03331024221082061.

72. Niere K, Jerak A. Measurement of headache frequency, intensity 
and duration: comparison of patient report by questionnaire and 
headache diary. Physiother Res Int. 2004;9:149-156 https://doi.
org/10.1002/pri.318.

73. Moore RA, Straube S, Aldington D. Pain measures and cut-offs - 'no 
worse than mild pain' as a simple, universal outcome. Anaesthesia. 
2013;68:400-412 https://doi.org/10.1111/anae.12148.

74. Kriszio H, Wager J, Dobe M, Hechler T, Zernikow B. Pain Disorder: 
A Biopsychosocial Disease. In: Dobe M, Zernikow B, eds. Practical 
Treatment Options for Chronic Pain in Children and Adolescents: 
An Interdisciplinary Therapy Manual. Cham: Springer; 2013:5-32.

75. Göhler AC, Haas JW, Sperl MFJ, Hermann C, Winkler A. Placebo 
nasal spray protects female participants from experimentally 
induced sadness and concomitant changes in autonomic arousal. 
J Affect Disord. 2021;295:131-138 https://doi.org/10.1016/j.
jad.2021.07.037.

76. Baraniuk JN. The placebo effect: Plugging the nostrils of unmet 
needs. Curr Allergy Asthma Rep. 2009;9:149-152 https://doi.
org/10.1007/s11882-009-0022-5; PMCid:4209302.

77. Vambheim SM, Daniali H, Flaten MA. Placebo Effects on Stress, 
but Not on Pain Reports. A Multi-Experiment Study. Front Psychol. 
2021;12:639236 https://doi.org/10.3389/fpsyg.2021.639236; 
PMCid:8215114.

78. Ghogare AS, Patil PS. A cross-sectional study of co-morbid 
generalized anxiety disorder and major depressive disorder in 
patients with tension-type headache attending tertiary health care 
centre in central rural India. Niger Postgrad Med J. 2020;27:224-
229 https://doi.org/10.4103/npmj.npmj_23_20.

79. Wanasuntronwong A, Tantisira MH, Tantisira B, Watanabe H. 
Anxiolytic effects of standardized extract of Centella asiatica (ECa 
233) after chronic immobilization stress in mice. J Ethnopharmacol. 
2012;143:579-585 https://doi.org/10.1016/j.jep.2012.07.010.

80. Luo L, Liu XL, Mu RH, et al. Hippocampal BDNF signaling 
restored with chronic asiaticoside treatment in depression-like 
mice. Brain Res Bull. 2015;114:62-69 https://doi.org/10.1016/j.
brainresbull.2015.03.006.

81. Yolanda DA, Sari DCR, Rochmah MA, Suharmi S. The dose 
variations effect of Centella asiatica ethanol extract on escape 
latency’s distance morris water maze after chronic electrical stress. 
KnE life sci. 2015;2:146 https://doi.org/10.18502/kls.v2i1.134.

82. Aswar U, Kalshetty P, Thakurdesai PA, Mohan V. Evaluation 
of standardized extract of Centella asciatica leaves on suicidal 
behavior related traits in laboratory rats. 46th Annual Conference 
of Indian Pharmacological Society and International Conference on 
Translational Medicine. Bangalore, India: Indian Pharmacological 
Society; 2013.

83. Jeon SW, Kim YK. The role of neuroinflammation and 
neurovascular dysfunction in major depressive disorder. J Inflamm 
Res. 2018;11:179-192 https://doi.org/10.2147/JIR.S141033; 
PMCid:5947107.

84. Wang L, Guo T, Guo Y, Xu Y. Asiaticoside produces an 
antidepressant‐like effect in a chronic unpredictable mild stress 
model of depression in mice, involving reversion of inflammation 
and the PKA/pCREB/BDNF signaling pathway. Mol Med Rep. 
2020;22:2364-2372 https://doi.org/10.3892/mmr.2020.11305; 
PMCid:7411460.

85. Loder E, Rizzoli P. Tension-type headache. BMJ. 2008;336:88-92 
https://doi.org/10.1136/bmj.39412.705868.ad; PMCid:2190284 
three years, she has received research support, consulting, or 
speaking fees from Allergan, AstraZeneca, Endo, GlaxoSmithKline, 
Merck, NMT, OrthoMcNeil, Pfizer, the National Headache 
Foundation, the American Headache Society, the American College 
of Physicians, the American Academy of Neurology, and the United 
Council for Neurologic Subspecialties. PR has received speaking 
fees from Pfizer.

86. Cristofolini A, Dalla Serra P, Scherillo G, Orrico D, Micciolo R. The 
prevalence of headache in a population of health care workers and 
the effects on productivity costs. Med Lav. 2008;99:8-15.

87. Shimizu T, Sakai F, Miyake H, et al. Disability, quality of life, 
productivity impairment and employer costs of migraine in the 
workplace. J Headache Pain. 2021;22:29 https://doi.org/10.1186/
s10194-021-01243-5; PMCid:8061063.

88. Reilly MC, Zbrozek AS, Dukes EM. The validity and 
reproducibility of a work productivity and activity impairment 
instrument. Pharmacoeconomics. 1993;4:353-365 https://doi.
org/10.2165/00019053-199304050-00006.

89. Tassorelli C, Diener H-C, Silberstein SD, et al. Guidelines 
of the International Headache Society for clinical trials with 
neuromodulation devices for the treatment of migraine. Cephalalgia. 
2021;41:1135-1151 https://doi.org/10.1177/03331024211010413.

https://doi.org/10.3233/NRE-2012-0764
https://doi.org/10.18311/ti/2023/v30i3/32171
https://doi.org/10.18311/ti/2023/v30i3/32171
https://doi.org/10.1080/01926230600713475
https://doi.org/10.1111/j.1468-2982.2009.01948.x
https://doi.org/10.1002/acr.20543
https://doi.org/10.1017/s0033291798006667
https://doi.org/10.1177/0333102415597889
https://doi.org/10.1111/ncn3.12322
https://doi.org/10.1177/03331024211037297
https://doi.org/10.3390/ijerph17186918
https://doi.org/10.1177/03331024221082061
https://doi.org/10.1177/03331024221082061
https://doi.org/10.1002/pri.318
https://doi.org/10.1002/pri.318
https://doi.org/10.1111/anae.12148
https://doi.org/10.1016/j.jad.2021.07.037
https://doi.org/10.1016/j.jad.2021.07.037
https://doi.org/10.1007/s11882-009-0022-5
https://doi.org/10.1007/s11882-009-0022-5
https://doi.org/10.3389/fpsyg.2021.639236
https://doi.org/10.4103/npmj.npmj_23_20
https://doi.org/10.1016/j.jep.2012.07.010
https://doi.org/10.1016/j.brainresbull.2015.03.006
https://doi.org/10.1016/j.brainresbull.2015.03.006
https://doi.org/10.18502/kls.v2i1.134
https://doi.org/10.2147/JIR.S141033
https://doi.org/10.3892/mmr.2020.11305
https://doi.org/10.1136/bmj.39412.705868.ad
https://doi.org/10.1186/s10194-021-01243-5
https://doi.org/10.1186/s10194-021-01243-5
https://doi.org/10.2165/00019053-199304050-00006
https://doi.org/10.2165/00019053-199304050-00006
https://doi.org/10.1177/03331024211010413


1251

Thakurdesai P, et al. A Double-blind, Randomized Controlled Study of Triterpenoids based Standardized Gotu Kola Leaves Extract in the Patients with Tension 
Type Headache

Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

90. Diener H-C, Tassorelli C, Dodick DW, et al. Guidelines of 
the International Headache Society for controlled trials of 
preventive treatment of migraine attacks in episodic migraine 
in adults. Cephalalgia. 2020;40:1026-1044 https://doi.
org/10.1177/0333102420941839.

91. Tassorelli C, Diener H-C, Dodick DW, et al. Guidelines of the 
International Headache Society for controlled trials of preventive 
treatment of chronic migraine in adults. Cephalalgia. 2018;38:815-
832 https://doi.org/10.1177/0333102418758283.

92. Ashina S, Buse DC, Bjorner JB, et al. Health-related quality of life 
in tension-type headache: a population-based study. Scand J Pain. 
2021;21:778-787 https://doi.org/10.1515/sjpain-2020-0166.

93. Peñacoba-Puente C, Fernández-de-las-Peñas C, González-Gutierrez 
JL, Miangolarra-Page JC, Pareja JA. Interaction between anxiety, 
depression, quality of life and clinical parameters in chronic 
tension-type headache. Eur J Pain. 2008;12:886-894 https://doi.
org/10.1016/j.ejpain.2007.12.016.

94. Lampl C, Steiner TJ, Mueller T, et al. Will (or can) people pay for 
headache care in a poor country? J Headache Pain. 2011;13:67-74 
https://doi.org/10.1007/s10194-011-0398-1; PMCid:3253156.

95. Wang S-J, Fuh J-L, Lu S-R, Juang K-D. Quality of life differs among 
headache diagnoses: analysis of SF-36 survey in 901 headache 
patients. Pain. 2001;89:285-292 https://doi.org/10.1016/s0304-
3959(00)00380-8.

96. Leistad RB, Stovner LJ, White LR, Nilsen KB, Westgaard RH, Sand 
T. Noradrenaline and cortisol changes in response to low-grade 
cognitive stress differ in migraine and tension-type headache. J 
Headache Pain. 2007;8:157-166 https://doi.org/10.1007/s10194-
007-0384-9; PMCid:3476146.

97. Hannibal KE, Bishop MD. Chronic Stress, Cortisol Dysfunction, and 
Pain: A Psychoneuroendocrine Rationale for Stress Management 
in Pain Rehabilitation. Phys Ther. 2014;94:1816-1825 https://doi.
org/10.2522/ptj.20130597; PMCid:4263906.

98. Delaruelle Z, Ivanova TA, Khan S, et al. Male and female sex 
hormones in primary headaches. J Headache Pain. 2018;19:117 
https://doi.org/10.1186/s10194-018-0922-7; PMid:30497379; 
PMCid:PMC6755575.

99. Patacchioli FR, Monnazzi P, Simeoni S, et al. Salivary cortisol, 
dehydroepiandrosteronesulphate (DHEA–S) and testosterone in 
women with chronic migraine. J Headache Pain. 2006;7:90-94 
https://doi.org/10.1007/s10194-006-0274-6; PMCid:3451699.

100. Maurer AJ, Lissounov A, Knezevic I, Candido KD, Knezevic NN. 
Pain and sex hormones: a review of current understanding. Pain 
Manag. 2016;6:285-296 https://doi.org/10.2217/pmt-2015-0002.

101. Ben-Zvi A, Vernon SD, Broderick G. Model-Based Therapeutic 
Correction of Hypothalamic-Pituitary-Adrenal Axis Dysfunction. 
PLoS Comput Biol. 2009;5:e1000273 https://doi.org/10.1371/
journal.pcbi.1000273; PMCid:2613527.

102. Basson R, O’Loughlin JI, Weinberg J, Young AH, Bodnar T, 
Brotto LA. Dehydroepiandrosterone and cortisol as markers 
of HPA axis dysregulation in women with low sexual desire. 
Psychoneuroendocrinology. 2019;104:259-268 https://doi.
org/10.1016/j.psyneuen.2019.03.001; PMCid:7343293.

103. Hechter O, Grossman A, Chatterton RT. Relationship of 
dehydroepiandrosterone and cortisol in disease. Med Hypotheses. 
1997;49:85-91 https://doi.org/10.1016/s0306-9877(97)90258-9.

104. Theorell T, Engstrom G, Hallinder H, Lennartsson AK, Kowalski 
J, Emami A. The use of saliva steroids (cortisol and DHEA-s) as 
biomarkers of changing stress levels in people with dementia and 
their caregivers: A pilot study. Sci Prog. 2021;104:368504211019856 
https://doi.org/10.1177/00368504211019856; PMCid:10305820.

105. Lennartsson A-K, Theorell T, Rockwood AL, Kushnir MM, Jonsdottir 
IH. Perceived Stress at Work Is Associated with Lower Levels 
of DHEA-S. PLoS ONE. 2013;8:e72460 https://doi.org/10.1371/
journal.pone.0072460; PMCid:3756071.

106. Cho S-J, Song T-J, Chu MK. Sleep and tension-type headache. Curr 
Neurol Neurosci Rep. 2019;19:1-9 https://doi.org/10.1007/s11910-
019-0953-8.

107. Alexander TH, Davidson TM. Intranasal Zinc and Anosmia: The Zinc-
Induced Anosmia Syndrome. Laryngoscope. 2006;116:217-220 
https://doi.org/10.1097/01.mlg.0000191549.17796.13.

108. Kan Y, Nagai J, Uesawa Y. Evaluation of antibiotic-induced taste 
and smell disorders using the FDA adverse event reporting system 
database. Sci Rep. 2021;11:9625 https://doi.org/10.1038/s41598-
021-88958-2; PMCid:8100100.

109. Hamidovic A. Position on zinc delivery to olfactory nerves in 
intranasal insulin phase I-III clinical trials. Contemp Clin Trials. 
2015;45:277-280 https://doi.org/10.1016/j.cct.2015.08.011.

Cite this article: Thakurdesai P, Deshpande P, Desai N, Mathad P, Rani S, Raje D. A Double-blind, Randomized Controlled Study of 
Triterpenoids based Standardized Gotu Kola Leaves Extract in the Patients with Tension Type Headache. Pharmacogn J. 2024;16(6): 
1238-1251.

GRAPHICAL ABSTRACT

https://doi.org/10.1177/0333102420941839
https://doi.org/10.1177/0333102420941839
https://doi.org/10.1177/0333102418758283
https://doi.org/10.1515/sjpain-2020-0166
https://doi.org/10.1016/j.ejpain.2007.12.016
https://doi.org/10.1016/j.ejpain.2007.12.016
https://doi.org/10.1007/s10194-011-0398-1
https://doi.org/10.1016/s0304-3959(00)00380-8
https://doi.org/10.1016/s0304-3959(00)00380-8
https://doi.org/10.1007/s10194-007-0384-9
https://doi.org/10.1007/s10194-007-0384-9
https://doi.org/10.2522/ptj.20130597
https://doi.org/10.2522/ptj.20130597
https://doi.org/10.1186/s10194-018-0922-7
https://doi.org/10.1007/s10194-006-0274-6
https://doi.org/10.2217/pmt-2015-0002
https://doi.org/10.1371/journal.pcbi.1000273
https://doi.org/10.1371/journal.pcbi.1000273
https://doi.org/10.1016/j.psyneuen.2019.03.001
https://doi.org/10.1016/j.psyneuen.2019.03.001
https://doi.org/10.1016/s0306-9877(97)90258-9
https://doi.org/10.1177/00368504211019856
https://doi.org/10.1371/journal.pone.0072460
https://doi.org/10.1371/journal.pone.0072460
https://doi.org/10.1007/s11910-019-0953-8
https://doi.org/10.1007/s11910-019-0953-8
https://doi.org/10.1097/01.mlg.0000191549.17796.13
https://doi.org/10.1038/s41598-021-88958-2
https://doi.org/10.1038/s41598-021-88958-2
https://doi.org/10.1016/j.cct.2015.08.011

	Title
	Abstract

