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Background: To our knowledge, there is no prior  randomized study on the utility of Syferol-

IHP (blend of virgin coconut oil and Ocimum sanctum oil) when coadministered with a triple 

therapy schedule.

Aim: This study determined the efficacy and safety of Syferol-IHP as adjunct to conventional 

triple therapy for the treatment of peptic ulcer disease (PUD).

Methods: A pilot double-blind randomized trial was conducted in patients with confirmed 

diagnosis (endoscopy-guided biopsy) of PUD. Eligible patients were randomized to Pylorest 

(a three-in-one tablet containing rabeprazole 20 mg, amoxicillin 1 g, and clarithromycin 

500 mg) and Syferol-IHP for 2 weeks, followed by rabeprazole and Syferol-IHP for 2 weeks 

or Pylorest and placebo for 2 weeks, followed by rabeprazole and placebo for 2 weeks. Repeat 

endoscopy-guided biopsy and histology were done 4 weeks posttherapy. Primary outcome 

measures were the healing of ulcer and eradication of Helicobacter pylori. Secondary outcome 

measures were the disappearance of epigastric pain, gastritis, and duodenitis. Analysis was 

by intention-to-treat.

Results: Of the 63 patients enrolled, 60 patients had complete evaluation, with 37 patients receiv-

ing Pylorest and Syferol-IHP and 23 patients receiving Pylorest and Placebo. Healing of the PUD 

in favor of Pylorest and Syferol-IHP was significantly higher for gastric ulcer (RR=0.000, 95% 

CI=undefined, P=0.048) but not for duodenal ulcer (RR=0.400, 95% CI=0.07–2.37, P=0.241). H. 

pylori eradication was 100% with Syferol-IHP vs 50% with placebo (P=0.066). Epigastric pain 

(reduction to 16.2% vs 43.5%; P=0.021), gastritis (reduction to 13.5% vs 39.1%; P = 0.024), and 

duodenitis (reduction to 0% vs 8.7%; P=0.327) were observed in the Syferol-IHP and Pylorest 

vs placebo and Pylorest groups, respectively. Adverse events (RR=0.971, 95% CI=0.46–2.04, 

P=0.937) and laboratory parameters were not significantly different pre- and posttherapies 

(P>0.05, for both groups).

Conclusion: Although both treatment arms were equally safe, co-administration of Syferol-IHP 

and triple therapy is more efficacious than triple therapy alone for treating PUD. Pan African 

Clinical trial registry identifier number is PACTR201606001665364.

Keywords: gastritis, duodenitis, virgin coconut oil, Ocimum sanctum oil, triple therapy, 

Pylorest, gastric ulcer

Background
Peptic ulcer disease (PUD) is increasingly recognized as a major gastrointestinal disease 

affecting the stomach and duodenum. It arises from the deleterious effects of certain 

ulcerogenic agents such as the bacterium Helicobacter pylori, NSAIDs, and alcohol.1,2 

These agents may cause an increase in the levels of acid production or disrupt the 

integrity of the mucosal walls of the stomach or intestines, thereby  exposing them to 
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the acid attack.3 Recent data have shown that PUD remains 

a relatively common global condition, with yearly preva-

lence ranging from 0.12% to 1.5% for physician-diagnosed 

PUD and from 0.10% to 0.19% for PUD diagnosed during 

hospitalization.4

Although the process of how H. pylori induces the devel-

opment of different types of lesions in the gastroduodenal 

mucosa is not completely understood, in recent years, a 

number of contributory mechanisms have been recognized 

to initiate and propagate the disease.1,3 An imbalance between 

mucosal defensive mechanisms and aggressive factors, 

including a gastric acid hypersecretory status, is believed to 

exist.1 A number of gastric secretion studies were done in the 

pre-H. pylori era, and hitherto, it is known that most of the 

alterations were secondary to the effect of H. pylori infection.1

To date, the management of PUD has become more chal-

lenging than ever because of the menace of increasing global 

antimicrobial resistance.1,5 In addition, PUD not associated 

with H. pylori infection or the use of NSAIDs is now also 

imposing substantial diagnostic and therapeutic challenges.1 

Conventionally available and accepted therapies for the man-

agement of PUD are associated with a vast array of noxious 

side effects, and the cost of treatment with these agents could 

be enormous.2,3 One recent meta-analysis on PUD therapy 

revealed that standard triple therapy consisting of proton 

pump inhibitors, such as amoxicillin and clarithromycin, 

were suboptimal.6 Also, in a recent Cochrane review aimed 

at assessing the proportion of peptic ulcers healed and the 

proportion that remained free from relapse with eradication 

therapy against placebo or other pharmacological therapies 

in PUD, it was concluded that there is no evidence at present 

that H. pylori eradication therapy is an effective treatment 

in people with PUD compared to ulcer healing drug alone.7 

PUD can recur and becomes a chronic problem or can lead to 

a number of serious complications including gut perforation 

and upper gastrointestinal bleeding.8 Therefore, there is need 

for more alternative or adjunctive therapy for PUD.

Syferol-IHP (produced by Bioresource Development 

Group, Abuja, Nigeria) is a special blend of virgin coconut oil 

(VCO) and cold-pressed Ocimum sanctum oil, which report-

edly have been shown to be very effective in the treatment 

of PUD.9–12 VCO (Cocos nucifera L. Arecaceae) works by 

exhibiting antibacterial property on H. pylori, thereby helping 

in the amelioration of the symptoms of PUD.13 Studies have 

shown that O. sanctum oil, which is basil oil, has antibacterial 

and antiulcerogenic activities.13–15 Therefore, Syferol-IHP is 

a combination of natural product therapy.16,17

The potential antibacterial property of Syferol-IHP is 

made possible based on the fact that the coconut oil is made 

up of saturated fatty acids of the medium chain variety 

mostly lauric acid.13 Lauric acid has been demonstrated to 

be bactericidal in its activity without exerting undue adverse 

side effect as it is easily metabolized by humans. Also, the 

medium chain fatty acids of VCO are easily digestible.13

Anecdotal reports have shown that there is strong 

improvement in PUD symptoms following the ingestion of 

triple therapy in combination with Syferol-IHP. This lends 

support to the hypothesis that triple therapy for PUD in com-

bination with Syferol-IHP might be needed to achieve maxi-

mum and optimum clinical benefits. To our knowledge, this 

is the first randomized study reporting the efficacy and safety 

of this combined Syferol-IHP and triple therapy schedule. We 

therefore designed this pilot randomized double-blind trial 

to compare the efficacy and safety of Syferol-IHP on adult 

patients with PUD when used as adjuncts with conventional 

triple therapy.

Methods
study setting
The study was carried out at the Nnamdi Azikiwe Univer-

sity Teaching Hospital (NAUTH), Nnewi, and Chukwue-

meka Odumegwu Ojukwu University Teaching Hospital 

(COOUTH), Amaku, Awka, being government-owned hos-

pitals in the South-East of Nigeria. They are public tertiary 

institutions. All the endoscopic procedures were done by CDE 

at Eldorado Multi-Specialist Hospital, Awka, Nigeria, a hospi-

tal that is accredited for the management of adults with PUD.

study design
This was a double-blind randomized trial, parallel group in 

a randomization ratio of 1:1.

study population
The participants comprised both male and female adult 

patients with the endoscopy diagnosis of PUD and who had 

given their written informed consent before recruitment. The 

patients were recruited at the outpatient clinics or referred 

for the treatment of their dyspeptic symptoms.

inclusion criteria
Both male and female individuals aged between 18 and 

60 years with the confirmed diagnosis of PUD and with 

normal liver and renal function markers and hematological 

profiles were included.
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Exclusion criteria
Pregnant women and those with complications arising from 

PUD such as bleeding and perforation were excluded.

Randomization and allocation sequence
From January 2017 until August 2017, 77 patients at two 

hospitals were screened for eligibility. The patients eligible 

for the study were randomized into two groups using a 

simple (nonblock) randomization table created by a com-

puter software program by a person not involved in the study 

and available at www.researchrandomizer.org. Allocation 

sequences and codes were concealed from the person allocat-

ing the participants to the intervention arms using numbered 

containers containing drugs.

Blinding of participants, personnel, and 
outcome assessors
Syferol-IHP and the placebo consisting of liquid preparations 

(containing mixture of carboxymethyl cellulose, tartrazine 

yellow, and orange- and banana-flavored purified water) were 

packed in identical opaque bottles. Participants could not 

distinguish from one preparation (Syferol-IHP and conven-

tional triple therapy) to the other (conventional triple therapy 

and placebo for Syferol-IHP). Both personnel and outcome 

assessors were also blinded.

study procedure/drug administration
Patients with a clinical diagnosis of PUD presenting in 

Medical Outpatient Clinic of the hospitals for symptoms 

such as abdominal or epigastric pain, abdominal discom-

fort, vomiting, and other symptoms relating to PUD were 

screened consecutively. All patients also underwent routine 

medical examination including pulse rate, body weight, 

blood pressure determination, and abdominal examination to 

ascertain the presence and severity of abdominal or epigastric 

tenderness. All consenting patients were diagnosed to have 

either PUD or not after undergoing upper gastrointestinal 

tract endoscopy.

Eligible patients were sequentially allocated using an 

opaque sealed envelope to receive either Syferol-IHP and 

conventional triple therapy or the placebo for Syferol-IHP 

and conventional triple therapy in a double-blinded pattern. 

Therapies were given for 4 weeks.

Intervention therapy
Standard doses of 20 mL of Syferol-IHP were administered 

in conjunction with Pylorest (Saga Laboratories, Ahmedabad, 

India) tablets (a three-in-one tablet containing rabeprazole 

20 mg, amoxicillin 1 g, and clarithromycin 500 mg) two times 

a day (breakfast and dinner) for 2 weeks and then followed 

by Rabefast (Pulse Pharmaceuticals Pvt Ltd, Uttarakhand, 

India) tablet containing 20 mg of rabeprazole, administered 

twice daily for another 2 weeks.

Control therapy
Standard doses of 20 mL of placebo for Syferol-IHP were 

administered in conjunction with Pylorest tablets (a three-

in-one tablet containing rabeprazole 20 mg, amoxicillin 1 g, 

and clarithromycin 500 mg) two times a day (breakfast and 

dinner) for 2 weeks and followed by 20 mg of rabeprazole 

administered twice daily for another 2 weeks.

Follow-up
During each follow-up weekly visit, patients were encour-

aged and/or reminded to avoid smoking, aspirin, and other 

NSAIDs. Patients were contacted through phone on daily 

basis to assess the level of compliance. The patients were also 

encouraged to record any side effects or adverse events in a 

paper that was reviewed at each follow-up visit, and they were 

explicitly asked about such events during each interview. The 

drug compliance was checked before the follow-up test. Any 

patient found to be developing complications such as perfora-

tion and bleeding were discontinued from the study and were 

given appropriate treatment. Repeat upper gastrointestinal 

endoscopy was done 4 weeks posttreatment in all the partici-

pants to confirm the success of treatment (ulcer healing) and 

the absence of adverse effects. All the pre- and post-(repeat) 

upper gastrointestinal endoscopies were carried out by CDE.

Outcome measures
Primary endpoints were the healing of ulcer and the eradi-

cation of H. pylori. Secondary endpoints were the disap-

pearance of epigastric pain, gastritis, and duodenitis and 

the presence of adverse events. Other secondary outcome 

measures included renal function tests (serum electrolyte, 

urea, and creatinine), liver function tests, and lipid profile 

parameters and were repeated 4 weeks posttreatment.

statistical analysis
No formal sample size calculations were made because of 

the pilot nature of the study. Interim analysis was planned. 

Data were analyzed using the statistical analysis, which was 

performed by SPSS Version 21 (IBM Corporation, Armonk, 

NY, USA). The data were expressed as the number (%), 

mean (SD), and mean (95% CI) as appropriate. Categorical 

variables were compared using the Chi-squared test and 
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Fisher’s exact test, as necessary. Independent t-test was used 

to compare the mean of continuous variables between treat-

ment groups. The intention-to-treat efficacy analyses were 

based on all the patients who received the study medication 

and had completed the follow-up visit. The number needed 

to treat (NNT) analysis (the number of patients who need to 

be treated for one of them to benefit compared with a control 

in a clinical trial) was also done. Patients with no observed 

outcome were considered as treatment failures. A univariate 

analysis was employed. When possible, subgroup analysis 

was also planned. A P-value of ≤0.05 was considered to be 

statistically significant.

Ethical consideration
The study adheres to CONSORT guidelines. The study 

protocol was approved by the ethics committee of NAUTH, 

Nnewi, Nigeria (NAUTH/CS/66/VOL.9/93; approval date: 

November 7, 2016), and the ethics committee of COOUTH, 

Amaku, Awka, Nigeria (COOUTH/AA/vol.1.016; approval 

date: August 1, 2016). The study was also registered with the 

Pan African Clinical trial registry: PACTR201606001665364 

at www.pactr.org. The trial was registered on June 1, 2016. 

The procedures followed were in accordance with the 

guidelines of the World Medical Association’s Declaration 

of Helsinki (1964) and its later amendments.

Results
Baseline characteristics of study 
participants
The characteristics of all randomized patients at baseline are 

shown in Table 1. The groups were balanced with respect 

to baseline characteristics (age, gender, H. pylori-positive 

lesions, and full blood count parameters). Seventy-seven 

participants at two hospitals were screened for eligibility. 

Of these patients, 63 patients were included in the study and 

14 patients did not fulfill the criteria for randomization and 

were excluded. The reasons for exclusion were not agreeing 

to participate in the study (n=4) and no positive findings 

at endoscopy (n=7) and bleeding ulcer (n=3). All patients 

included in the study were adults and were nontreatment 

naive.

Of the 63 patients, 39 patients received Syferol-IHP with 

conventional triple therapy and 24 patients received placebo 

and conventional triple therapy. Of the 60 patients who 

completed their follow-up visits, 43 patients had endoscopy-

guided biopsy of the lesion. Six (16.2%) of the 37 patients 

in the Syferol group and four (17.4%) of the placebo group 

were H. pylori positive, whereas 12 (32.4%) and 5 (21.7%) 

had unknown H. pylori status, as shown in Table 2.

Although none of the patients withdrew consent after 

randomization, one was lost to follow-up in the triple 

therapy–Syferol-IHP group and one was lost to follow-up in 

the triple therapy–placebo group. A total of 37 patients from 

the triple therapy–Syferol-IHP group and 23 in the triple 

therapy–placebo group completed the study with follow-up 

data of 4 weeks after enrollment (Figure 1). The study was 

stopped after completing the follow-up of 60 participants 

due to costs.

Change in ulcer frequency as primary end 
point
The effects on healing of the ulcer in favor of Syferol-IHP 

were statistically significantly different for gastric ulcer (RR 

=0.000, 95% CI=undefined, NNT=1.7, P=0.048) but not for 

duodenal ulcer (RR=0.400, 95% CI=0.07–2.37, NNT=3.0; 

P=0.241).

Table 1 Baseline demographic and clinical characteristics of the participants

Parameter CTT and Syferol-IHP (N=37)
Frequency (%)

CTT and placebo (N=23)
Frequency (%)

RR (95% CI) P-value

age (years) 45.7±3.9 44.8±4.1 ŧ 0.853 0.3976
Gender     

Male 16 (43.2) 11 (47.8) 0.93 (0.62–1.40) 0.731
Female 21 (56.8) 12 (52.2)   

Duration of symptoms (months)     
<12 3 (8.1) 1 (4.3)   

≥12 34 (91.9) 22 (95.7) 0.95 (0.84–1.09) 0.961
Previous PUD treatments     

Treatment naive 0 (0.0) 0 (0.0)   
nontreatment naive 37 (100.0) 23 (100.0) U 0.214

Notes: Values are expressed as number (%) of patients. U, infinity.
Abbreviations: CTT, conventional triple therapy; PUD, peptic ulcer disease.
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Table 2 Mean values or frequencies and differences in improvement with overall P-values after treatment (repeated measures analysis)

Parameter CTT and Syferol-IHP (N=37)
Frequency (%)

CTT and placebo (N=23)
Frequency (%)

RR (95% CI) P-value

hB concentration (g/dl)     
Baseline 11.9±2.1 12.9±2.8   
after treatment 12.2±3.4 12.3±3.1 ŧ –0.1145  0.909

WBC count (ml)     
Baseline 4170±423.0 4355±449.0
after treatment 4125±391.3 4320±407.7 ŧ –0.8998 0.372

Epigastric pain
Baseline 37 (100.0) 23 (100.0)   
after treatment 6 (16.2) 10 (43.5) 0.532 (0.27–1.03) 0.021*

Endoscopic findings
Gastritis

Baseline
after treatment

33 (89.2)
5 (13.5)

21 (91.3)
9 (39.1)

0.510 (0.25–1.06) 0.024*

Duodenitis
Baseline
after treatment

2 (5.4)
0 (0.0)

5 (21.7)
2 (8.7)

0.000 (U) 0.327

Gastric ulcer
Baseline
after treatment

9 (24.3)
0 (0.0)

3 (13.0)
2 (8.7)

0.000 (U) 0.048*

Duodenal ulcer
Baseline
after treatment

6 (16.2)
1 (2.7)

6 (26.1)
3 (13.0)

0.400 (0.07–2.37) 0.241

histology
H. pylori positive

Baseline
after treatment
Unknowna H. pylori

6 (16.2)
0 (0.0)
12 (32.4)

4 (17.4)
2 (8.7)
5 (21.7)

0.00 (U) 0.066

H. pylori negative
Baseline
after treatment
Unknowna H. pylori

19 (51.4)
25 (67.6)
12 (32.4)

14 (60.9)
16 (69.7)
5 (21.7)

1.24 (0.68–2.28) 0.483

Biochemical tests
Urea (mg/dl)

Baseline
after treatment

4.5±2.1
4.8±3.6

5.4±8.7
3.9±1.4

ŧ –1.143 0.258

Creatinine (mg/dl)
Baseline
after treatment

102.5±25.1
93.2±29.8

94.3±15.5
92.3±26.9

ŧ 0.118 0.907

asT (U/l)
Baseline
after treatment

11.2±5.1
9.9±4.2

12.1±5.1
9.1±3.0

ŧ –0.795 0.430

alT (U/l)
Baseline
after treatment

10.7±4.8
9.0±5.6

10.7±4.8
7.6±3.8

ŧ –1.056 0.296

ALP (U/L)
Baseline
after treatment

38.4±14.2
37.8±13.6

43.4±15.0
34.1±9.2

ŧ –1.150 0.255

lDl (mmol/l)
Baseline
after treatment

3.3±0.9
3.3±1.2

3.3±0.9
3.5±1.1

ŧ 0.648 0.520

hDl (mmol/l)
Baseline
after treatment

1.3±0.2
1.8±1.1

1.3±0.2
1.7±0.9

ŧ –0.366 0.716

Notes: Values are expressed as number (%) of patients. aBiopsy results were not available in these patients. U, infinity. *Statistically significant.
Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; CTT, conventional triple therapy; HB, hemoglobin; HDL, high-density lipoprotein; H. pylori, 
Helicobacter pylori; LDL, low-density lipoprotein; WBC, white blood cell .
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recovery rate of H. pylori-positive lesion 
in the patients after 4 weeks follow-up
We also analyzed the recovery rate of H. pylori-positive lesion 

in the patients after at least 4 weeks of follow-up (see Figure 2). 

After that, 100% of the Syferol-IHP patients who were H. pylori 

positive (n=6) showed full recovery (H. pylori negative) com-

pared to 50.0% (n=4) of the placebo group and this difference 

was not statistically significant (P=0.066). The NNT was 2.3.

secondary endpoints of study outcome
Epigastric pain
There was no difference in baseline epigastric pain between 

the treatment groups, Syferol-IHP (n=37 [100.0%]) vs 

Figure 1 Flow chart of the patients.
Abbreviation: CTT, conventional triple therapy.

Assessed for eligibility (n=77)

CONSORT flow diagram

Excluded  (n=14)
♦ Not meeting inclusion criteria (n=3)
♦ Declined to participate (n=4)
♦ Other reasons (n=7)

Analyzed  (n=37)
♦Excluded from analysis (n=0)

Lost to follow-up (n=2)

Discontinued intervention (n=0)

Allocated to CTT and Syferol-IHP (n=39)

♦Received allocated intervention (n=39)

♦Did not receive allocated intervention (n=0)

Lost to follow-up (n=1)

Discontinued intervention (n=0)

Allocated to CTT and Placebo (n=24)
♦Received allocated intervention (n=24)

♦Did not receive allocated intervention (n=0)

Analyzed (n=23)
♦Excluded from analysis (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=63)

Enrollment

 placebo (n=23 [100.0%]) (P=0.2143). After 4 weeks’ 

follow-up, the absolute improvement in the epigastric pain 

was a reduction to 16.2% in the Syferol-IHP vs 43.5% in 

the placebo group, which was statistically significant (NNT 

=3.7; P=0.021).

Gastritis
There was no difference in baseline gastritis between the 

treatment groups: 33 of the 37 (89.2%) patients receiving 

Syferol-IHP had gastritis, whereas 21 of the 23 (91.3%) 

receiving placebo had gastritis (P=0.8410) (see Figure 3). 

After 4 weeks’ follow-up, the absolute improvement in the 

gastritis was a reduction to 13.5% in the Syferol-IHP group 
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vs 39.1% in the placebo group, which was statistically signifi-

cant (RR=0.510, 95% CI=0.25–1.06, NNT=3.6, P=0.024), as 

shown in Table 2. and illustrated in Figure 4.

Duodenitis
Duodenitis was also analyzed from diagnosis at endoscopy 

in all the enrolled patients. There was no difference in duode-

nitis at baseline between the treatment groups: two of the 37 

(5.4%) patients receiving Syferol-IHP had duodenitis and five 

of the 23 (21.7%) patients receiving placebo had duodenitis 

(P=0.057). After 4 weeks’ follow-up, the absolute improve-

ment in the duodenitis was a reduction to 0% in the Syferol-

IHP vs 8.7% in the placebo group, which was not statistically 

significant (NNT=4.0; P=0.327), as shown in Table 2.

safety of treatment
Adverse events (nausea and vomiting and dizziness) were 

reported in five patients, three patients in the Syferol group 

and two patients in the placebo group. No patients failed 

to complete the protocol due to side effects. There was no 

significant difference between the two groups in adverse 

events (RR=0.971, 95% CI=0.46–2.04, P=0.937). Other 

adverse events (diarrhea, melena, and hematemesis) were not 

reported in both groups. Additionally, none of the patients 

experienced a major adverse event including renal damage, 

liver damage, and serum lipid profile abnormalities during 

therapy, as shown in Table 2.

No deaths occurred during treatment or 4 weeks of 

follow-up. One patient (receiving triple therapy and placebo) 

died shortly after the end of treatment and follow-up due to 

pneumonia. The death of the patient was not related to the 

study treatment as reported by the treating physician.

Discussion
Despite advances in understanding the pathophysiological 

mechanisms of PUD, clinical trials testing disease-specific 

therapeutics in combination with conventional triple therapy 

for PUD are scarce.18–20 This analysis of efficacy and adverse 

events in this double-blind randomized trial for adult patients 

with PUD clearly shows that coadministration of Syferol-IHP 

and conventional triple therapy of rabeprazole, amoxicillin, 

and clarithromycin significantly reduced the severity of symp-

toms of PUD and of patient-reported symptoms, without any 

significant adverse events compared with triple therapy and 

placebo. However, rapid recovery was seen, with the reduc-

tion in all incidences of epigastric pain at least 4 weeks after 

randomization, and without significant differences in adverse 

events. Therefore, significant differences were recorded for 

the disappearance of epigastric pain (NNT=3.7) and heal-

ing of the ulcer and rate of gastritis (NNT=3.6) and gastric 

ulcer (NNT=1.7) but not duodenitis (NNT=4.0) or duodenal 

ulcer (NNT=3.0) in the Syferol-IHP in combination with 

triple therapy group compared with the triple therapy and 

placebo groups.

Figure 2 special stain (Giemsa) ×400 showing Helicobacter pylori organisms (arrow) 
within the gastric gland.

Figure 3 Severe chronic gastritis ×100 magnification.
Note: Lymphocytic infiltrates (arrow) are seen forming follicle (pretreatment 
result).

Figure 4 Mild gastric chronic inflammation (posttreatment result).
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The primary endpoint of our study, healing of gastric ulcer 

confirmed by endoscopy 4 weeks after the commencement 

of treatment, was significantly better in patients receiving 

Syferol-IHP than in patients receiving placebo, although the 

healing of duodenal ulcer did not show significant differ-

ence between the two groups. It is important to note that the 

overall effects of Syferol-IHP appear to have high predilec-

tion to gastric mucosa than duodenal mucosa. The H. pylori 

eradication at the follow-up endoscopy-directed biopsy was 

100% with Syferol-IHP population and 50% with placebo 

population (P=0.066). These findings were comparable to 

previous study by Delchier et al19 in multi-European countries 

involving quadruple therapy. In a comparable prospective 

non-randomized study involving quadruple therapy in Italy, 

95% of H. pylori-positive patients were successfully treated, 

although our present study was a randomized control trial 

in design but with lower sample size.5 Previous studies have 

indicated the positive effect of VCO on ulcer healing in ani-

mal models.9,12 Findings of study by Anosike and Obidoa9 and 

Nneli and Woyike12 indicated that VCO plays an important 

cytoprotective role in gastric and duodenal ulcer diseases. 

Previous studies have also revealed the synergistic effects 

of O. sanctum oil, which is basil oil used as flavoring liquor 

for VCO. Akin to VCO, O. sanctum oil has been reported to 

have antibacterial and antiulcerogenic properties.13–15

Our study has also revealed that in all the study popula-

tions, the prevalence of gastric ulcer was 20%, which was 

equal to the prevalence of duodenal ulcer of 20%. These find-

ings are in great contrast to results of previous epidemiologi-

cal studies conducted in Europe, which showed a prevalence 

of 4.1% (gastric ulcer 2% and duodenal ulcer 2.1%)21 to 

6.2% (gastric ulcer 2.3% and duodenal ulcers 3.9%),22 with 

the prevalence of gastric ulcers in all these studies being less 

than duodenal ulcer or higher than duodenal ulcer. Also, in 

a systematic review by Li et al,23 the prevalence of gastric 

ulcer and duodenal ulcer in China was 1.6% and 13.3%, 

respectively. The difference could be explained based on the 

fact that while the previous studies were done in the general 

population, ours were performed in patients with dyspeptic 

symptoms referred for endoscopy. This explanation is plau-

sible because in one recent study involving only women with 

PUD diagnosed endoscopically, the prevalence of gastric 

ulcer was 55.5% and that of duodenal ulcer was 45.5%.24

The prevalence of H. pylori in patients with peptic ulcer 

in Nigeria would be expected to approach 100%. However, in 

our case, more than 50% of the patients were negative for the 

infection. In fact, a previous Nigeria study by Jemilohun et 

al25 that relied on biopsy-based method (similar to our index 

study) revealed that the diagnosis of H. pylori was made 

in only 64% of patients. Another study by Olokoba et al26 

revealed a prevalence rate of 80.0% using a biopsy-based 

method. The difference between our findings and those of 

previous studies could be that women with normal findings 

at endoscopy were excluded from the study. This reason 

could be reliable because a previous study by Jemilohun et 

al showed that 72.2% of the patients who had normal endo-

scopic findings were H. pylori positive.

In the present study, in terms of the epigastric pain, there 

was a significant difference between the Syferol-IHP and the 

placebo groups and the NNT was 3.7. This means that about 

four patients are needed to be treated with Syferol-IHP and 

conventional triple therapy for one of them to benefit compared 

with a conventional triple therapy alone in a clinical trial. Simi-

lar reduction outcomes were reported in cases of gastritis and 

duodenitis but that of duodenitis did not reach significant levels 

between the two treatment arms. The statistical significant dif-

ference seen in both groups with respect to the disappearance 

of epigastric pain and the healing of ulcer and rate of gastritis 

could be due to synergistic effect of the antibacterial and anti-

ulcer properties of Syferol-IHP and triple regimen combination. 

Therefore, this paves way for a proposal of making Syferol-IHP 

an important addition to the regular triple therapy regimen in 

patients with gastritis and gastric ulcerations.

In view of these findings, a treatment concept that com-

bines Syferol-IHP and triple therapy, as evaluated in the 

present study, appears to be associated with a superior clini-

cal outcome, although a number of factors have to be taken 

into account, which may have an impact on patient clinical 

outcome, such as geographical regions, previously failed 

triple therapy, resistance issues, and different diagnostic 

tool opportunities. For instance, triple therapy containing 

clarithromycin but not metronidazole appears to be the most 

prescribed therapy in the study population and there could be 

high occurrence of clarithromycin-resistant H. pylori strains, 

which could justify the quadruple therapy.20 Also, considering 

the apparently noncompliance rate of PUD therapy in the 

study population, we decided to use Pylorest (three-in-one 

tablet) to avoid any risk of failure of compliance to therapy 

during the course of the study.20

Again, none of the patients experienced a major adverse 

event including death, renal or liver damage, or serum lipid 

profile abnormalities during therapy.27 These abnormal 

changes were not observed in the present study, indicating 

that the study products appear to be safe.

Our findings have some strengths. First, this is the first 

randomized controlled study confirming that the use of this 
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new quadruple therapy involving Syferol-IHP and triple 

therapy was effective. Therefore, Syferol-IHP is a combined 

natural product therapy, which suggests synergism in effec-

tive management of the PUD.16,17 Moreover, we found that 

this therapeutic quadruple regimen is always effective, both 

as ulcer therapy and nonulcer (gastritis, duodenitis) therapy; 

in both cases, the eradication rate was >95%.

The second strength of our study is the safety of the treat-

ment regimen. Adverse events were reported in 8.3% of the 

enrolled patients and none of the patients had to discontinue 

the treatment due to adverse effects. These findings were 

lower than findings of Delchier et al,19 which reported mild 

adverse effects in 67% of patients. However, cases of nausea, 

vomiting, and dizziness occurred in our population, but none 

led to the discontinuation of treatment.

As a limitation of our study, we did not have a control 

group without any triple combination therapy because it 

was considered unethical withholding conventional therapy 

in patients with PUD without any prior randomized trial 

comparing the use of Syferol-IHP for the treatment of 

PUD. We therefore compared patients receiving Syferol-

IHP and triple therapy and patients receiving placebo and 

triple therapy. The results of the present study are to be 

considered as preliminary or pilot, to be confirmed in larger 

patient cohorts. Some patients may have been over treated 

because all patients with the diagnosis of PUD at endoscopy 

received H. pylori treatment, even though some of them were 

confirmed to be H. pylori free at histology of the biopsied 

specimen. Thus, H. pylori status was an exploratory outcome. 

Another potential limitation is the nonuse of permutated 

block randomization pattern, which could not allow us to 

allocate even number of individuals from both trial arms 

since the study was stopped after completing the follow-up 

of 60 participants due to costs.

Conclusion
The results of this study may suggest that Syferol-IHP in 

combination with conventional triple therapy is more effi-

cacious (produces high cure rates) than conventional triple 

therapy alone for improving symptoms and signs of PUD. 

Both treatment arms were equally safe and well tolerated.
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