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Abstract

Background: Ulcerative colitis (UC) is specified by a chronic mucosal inflammation that has a deleterious impact on the quality of
life (QoL). Coenzyme Q10 (CoQ10) appears to influence disease activity by its obvious properties. Therefore, the current research
intends to assess the impacts of CoQ10 on QoL, disease activity, and blood pressure in UC patients.

Methods: This clinical trial performed on men and women with UC in 2017 who were attended the gastrointestinal center of Hazrat
Rasool Akram Hospital and private clinic. Eighty-eight UC patients were randomly allocated to receive either CoQ10 (200 mg/day) or
placebo for 8 weeks. The anthropometric parameters, blood pressure, inflammatory bowel disease questionnaire-32 (IBDQ-32) score,
and the Simple Clinical Colitis Activity Index (SCCAI) score were measured pre and post-intervention. P-value <0.05 was considered
to be statistically significant. All statistical analysis was done using SPSS software version 24.

Results: Eighty-six UC patients (44 males) with a mean age of 39.29 (10.19) years completed the trial. The results of between- and
within-group analysis revealed that the SCCAI score (p<0.001 and p<0.001, respectively), diastolic blood pressure (p=0.025 and
p=0.001, respectively), and systolic blood pressure (p=0.001 and p<0.001, respectively) decremented significantly; while, the mean
IBDQ-32 (p<0.001 and p=0.001, respectively) increased substantially in the CoQ10 group; whereas there was no significant difference

in anthropometric indices in both groups.

Conclusion: Findings suggest that CoQ10 can be used as a potential intervention for diminishing the disease severity and blood

pressure and may improve QoL and UC patients.
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1What is “already known” in this topic:

Coenzyme Q10 (CoQ10) is regarded as a well-known
intracellular antioxidant that may reduce inflammation and
oxidative stress in favor of the therapeutic efficacy of ulcerative
colitis (UC). UC is a type of inflammatory condition of the colon
that has detrimental impacts on quality of life.

— What this article adds:
Numerous evidence exists that the implications of CoQ10

supplementation in human diseases are related to chronic
inflammation. CoQ10 seems chiefly to purpose the
inflammatory cascade as a mechanism to diminish continuous
disease activity. Therefore, it may be a better choice compared
to current treatments in patients with UC.
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Introduction

Ulcerative colitis (UC) represents a chronic inflamma-
tory digestive tract illness characterized by recurring flares
followed by alternating periods of remission and relapses
restricted to the rectal, colonic mucosal and submucosal
layers (1). This disorder belongs to the initial subtype of
Inflammatory Bowel Disease (IBD) of hitherto unknown
origins and uncertain pathogenesis (2, 3). Population-based
studies indicated that the incidence and prevalence of IBD
are rising rapidly in low- and middle-income countries that
have become a global disease in the 21st century (4, 5). A
recent nationwide report in Iran showed that the national
incidence and prevalence of IBD and its burden appears to
have similar trends (6, 7). The majority of patients suffer
from intestinal complications of UC, such as cramping, di-
arrhea, hematochezia, and urgency to defecate, as well as
experience adverse treatment effects (3, 8). UC, as a disa-
bling disease, can adversely affect all domains of daily pa-
tient’s life due to its chronic character, UC- related symp-
toms, young age of onset and medical treatment (9). Con-
sequently, this disorder leads considerably to impairment
and the reduction of Health-Related Quality of Life
(HRQOL) of the individuals in many ways as well as im-
posing a substantial social and economic burden on the suf-
ferer (3, 10, 11). Similarly, HRQOL in IBD patients can
also be influenced by sociodemographic factors such as
gender, smoking, education level, work disability and un-
employment (9). Previous studies have also shown that dis-
ease activity was considered as the strongest predictor of
HRQOL in UC patients (3, 12, 13). While the severity of
IBD was assessed by using activity indexes, this conven-
tional way was unable to consider other aspects that may
affect the patient’s life (10). Hence, obtaining appropriate
information about the symptoms and patient characteristics
related to poor HRQOL has a recognized importance for
identifying patients needing special attention (14). As a re-
sult, HRQOL, a strong, independent predictor of health out-
comes in clinical researches is applied to appraise the dis-
ease consequences in the daily life of an individual (15).
The most widely used and validated disease-specific
HRQOL instrument in IBD is the 32-item Inflammatory
Bowel Disease Questionnaire (IBDQ), which enables the
investigation of the four domains of bowel, systemic, emo-
tional and social functioning, as well as the severity of the
disease (14, 16-18). Hence , it assumes that improving the
life quality of UC patients and its reaching to the levels of
healthy individual’s quality of life can be considered as one
of the main goals therapeutic of UC (3). In this regard, it
has been confirmed based on previous reports that total an-
tioxidant intake has an association with recovery in
HRQOL and severity of clinical disease (15, 19). Given that
rising pro-inflammatory and/or decreasing anti-inflamma-
tory cytokines are involved in UC development which is
the cornerstone of treatment (8). Among of exogenous di-
etary factors, Coenzyme Q10 (CoQ10) in light of potent an-
tioxidant property and its role in the mitochondrial energy
generation appears to have beneficial effects on aspects of
HRQOL, such as fatigue and pain (15, 20, 21). In addition,
the coloprotective effect of CoQ10 in experimental models
of UC has been recently observed (22, 23). CoQ10 (also
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known as ubiquinone) is a vitamin-like substance with
multi-functions, naturally synthesized by the body and can
be obtained through the diet or orally as a dietary supple-
ment (24, 25). However, its synthesis may diminish due to
the lack of nutrients involving in CoQ10 synthesis, inflam-
mation and oxidative stress circumstances of some chronic
disease that lead to increasing the tissue’s requirement for
CoQ10 (16). Several investigations have been performed to
assess the CoQ10 efficacy on HRQOL in patients of clini-
cal trials (15, 20, 21, 24, 26-28); In some of them, the link
between CoQ10 status and HRQOL in the Iranian popula-
tion was seen (15, 29). To our knowledge, no clinical stud-
ies have yet been carried out regarding the impact of
CoQ10 supplementation in patients with UC around the
world. Therefore, the present research purposes to deter-
mine the effectiveness of CoQ10 on the quality of life, clin-
ical disease activity and blood pressure in patients with UC.

Methods

Study Design

This current project is the first report of a double-blind,
randomized controlled trial with a parallel design trial and
1:1 ratio of two groups. Those patients who were attended
to the Gastroenterology center at Rasoul-e-Akram Hospital
and private clinic in Tehran were invited to participate in
the study and assess underlying inclusion criteria during the
investigation period (from April 2018 to March 2019).

Ethical Considerations

At the first visit, the investigator who was blinded fully
described the project objectives, method of intervention,
and the study period. Furthermore, it was explained that all
participants would either be in the intervention group or in
the placebo group. Afterward, a written informed consent
form was signed by all patients before the intervention. The
trial protocol was confirmed by the medical ethics commit-
tee of Iran University of Medical Sciences (IUMS), Tehran,
Iran with certificate No- IR.IUMS.REC 1396.31412. Be-
sides, the research has been registered at the Iranian Regis-
try of Clinical Trials (IRCT): IRCT20090822002365N17.

Inclusion and exclusion criteria

Diagnosis of UC in research participants was previously
confirmed base on the conventional clinical, colonoscopy,
radiologic, and histological criteria, and their disease sta-
tuses were in a mild to moderate remission. Additional eli-
gibility criteria were as follows: (1) their tendency to take
part in the study; (2) a history of UC more than 6 months
(3) men and women older than 18 years (4) body mass in-
dex (BMI) higher than 18.5 or lower than 30 kg/m?. While
the exclusion criteria were as follows: current alcohol
and/or drug abuse; an inability to complete the question-
naire, taking of anti-coagulation drugs (heparin and warfa-
rin), corticosteroids, antihistamines, calcium channel an-
tagonists, any antioxidant supplements such as (vitamin C,
E, and omega 3), and lipid-modifying drugs 6 months prior
to the study; existence of documented mental disorders;
current treatment anti-TNF-alpha agent; patients with Clos-
tridium difficile stool culture-positive samples; history of
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other intestinal disorders, cancer, inflammatory diseases,
and autoimmune diseases; pregnancy and breastfeeding;
the recurrence and flare-up of the disease that needed hos-
pitalization; and altering the treatment protocols during the
intervention.

Randomization and intervention

Eligible participants were randomized by using the per-
muted blocked randomization method with quadruple
blocks. Given the sample size of 88 identified, 22 blocks
were generated through the online site (www.sealedenve-
lope.com); besides, the allocation concealment process was
performed by a blinded statistician, who provided unique
sequential codes by the software. In order to keep the in-
vestigators and participants uninformed about the interven-
tion type of each group, the pharmaceutical boxes were as-
signed each individual into a study based on the sequence
produced by one staff of the Gastroenterology clinic, who
was also blind. Subsequently, for all the bottles containing
capsules. Subsequently, the code of each bottle assigned to
the patient was registered. Each patient in the intervention
and control groups, in addition to regular medication, either
took a capsule of CoQ10 100 mg (produced by the Nutri
Century Company, Canada) and placebo orally twice daily,
respectively. All the participants were followed for 8
weeks. Placebo capsules contained rice flour similar in ap-
pearance and color to the CoQ10 capsules.

The choice of dose and duration of the CoQ10 admin-
istration has been arbitrarily selected owing to the lack of
previous human experience. Besides investigators through-
out the enrollment and data collection processes and partic-
ipants were kept blind. All participants were instructed to
avoid taking any additional supplements containing CoQ10
or antioxidants during the trial. Adherence to study inter-
vention was investigated by counting the leftover capsules
at the end of the trial. If 90% of capsules were taken from
the patients studied, the compliance with them was consid-
ered.

Measurements

At baseline and 8-week follow-up, anthropometric char-
acteristics were as follows: the height of participants was
recorded without shoes, to 0.5-cm accuracy using a Seca
stadiometer. The participant’s weight was measured using
a 0.1-kg accuracy on a digital scale (Beurer Co., Germany)
with wearing light clothes and no shoes. The patient’s BMI
was computed as the ratio of an individual's weight in kilo-
grams divided by the height in meters squared. Using non-
stretchable tape, without any pressure applied to the surface
of the body, the measurement of waist circumference (WC)
(distance between the lowest ribs to the iliac spine) and hip
circumference (HC) (the greatest circumference size of the
hip) were performed. These measurements were recorded
with a 0.1-cm accuracy. The Waist-to-hip ratio (WHR) is
obtained by dividing the WC by the HC. It should also be
mentioned that the anthropometric measurements follow-
ing overnight fasting for each participant were done by the
researcher exactly before blood sampling at the lab, which
was in the morning before at 9.00 o’clock at baseline and
endpoint.
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Participant’s blood pressure also measured by digital
monitoring after at least five minutes of resting in the sitting
position at the beginning and the end of the study.

At the onset of this RCT, a general demographics ques-
tionnaire (age, sex, medicine, clinical data, history smok-
ing) for each patient was completed using a self-adminis-
tered. To evaluate patients’ diets, 24-hour food recalls (one
ordinary day and one weekend day) were also collected
from all participants at baseline and endpoint. Data from a
2-day food record were converted to calorie and nutrient
intakes and finally, analyze using a Nutritionist IV soft-
ware, modified for Iranian foods (version 3.5.2, First Data
Bank; Hearst Corp, San Bruno, CA).

Evaluation of disease activity

The clinical status of UC patients was determined using
the Simple Clinical Colitis Activity Index Questionnaire
(SCCAIQ) at pre- and post-intervention stages (8, 30). The
SCCAI comprises a frequency of defecation during the day
and night, the urgency of defecation, rectal bleeding, a phy-
sician’s assessment of disease severity, and extraintestinal
manifestations, which classifies patients into three grades
of disease severity: inactive UC (i.e., in remission) and ac-
tive UC (i.e., mild, moderate, and severe). Its total score can
be from 0 to above 16.

Assessment of HRQOL

The HRQOL status was determined using the IBDQ of
the 32 multiple-choice self-report questions (18). This dis-
ease-specific questionnaire is grouped into four health sub-
scales: bowel symptoms (10 questions); systemic symp-
toms, including sleep disorders and fatigue (5 questions);
emotional function such as depression, aggression, and ir-
ritation (12 questions); and social function, meaning the
ability to participate in social activities and to work (5 ques-
tions). Consequently, its total score ranges from 32 to 224
points, with lower scores reflecting worse HRQOL. Re-
sponses for each question are scored using a 7-point Likert
scale ranging from 1 (low QOL) to 7 (high QOL), in which
corresponding 7 to the best level of functioning. The IBDQ
has been documented to be a reliable and sensitive tool to
measure HRQOL (18). All patients were asked to complete
IBDQ-32 questionnaires and to choose one of seven graded
responses of HRQOL at the beginning and the end of the
study duration.

Measurements of physical activity

We used the International Physical Activity Question-
naires (IPAQ) with a face-to-face interview format to ex-
amine the physical activity level of the patients during the
last 7 days (31). Indeed, energy consumption was calcu-
lated based on the second edition of codes and metabolic
equivalent (MET) values. The IPAQ data were converted
to MET scores (MET-min/week) for each type of activity
by multiplying the number of minutes. Furthermore, based
on the revised scoring protocol 2005, physical activity lev-
els were classified into 3 levels as follows: vigorous (at
least 3000 MET-min/week), moderate (at least 600 MET-
min/week, and low (less than 600 MET-min/week). This
additional indicator variable is defined as the time spent in
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a sedentary position and is not comprised as a score of
physical activity. This variable was calculated based on a
minute per day. Its validity and reliability have been en-
dorsed by many reports to survey physical activity (32).

Statistical Analysis

At first, the normality of each variable prior to data anal-
ysis was investigated using the graphical methods, numeri-
cal characteristics and Shapiro—-Wilk’s tests. Continuous
quantitative variables were described as mean (standard de-
viation) or median (25%, 75™) for the description of the cen-
tral tendency and dispersion. The mean of quantitative var-
iables between the two groups was compared by independ-
ent-sample t-test; while, if the distribution of data was not
normal, Mann-Whitney U-test (as a non-parametric test)
was used which had been displayed to be significantly dif-
ferent between groups at the baseline of the study; In addi-
tion, within-group analysis for the evaluation of changes in-
duced by CoQ10 treatment were done using paired t-test
and Wilcoxon’s signed-rank in normally and non-normally
distributed data, respectively. A chi-square test or Fisher’s
exact test was also performed to compare the categorical
variables between the two randomized groups, and statis-
tics were presented as frequency (percentage). Adjusted be-
tween-groups comparisons were done using parametric and
non-parametric ANCOVA considering baseline values of
outcomes as covariates, which include anthropometric

Enrollment

Assessed for eligibility (n=177)

F. Farsi, et al.

measurements, SCCAIQ, IBDQ-32, SBP, DBP, and IPAQ.
Between-groups comparisons considering the baseline
value of the outcome, treatment type, carbohydrate, iron
and fiber as covariates were done using linear regression,
and bootstrap p-values were reported regarding the non-
normal distribution of outcomes. The statistical analysis of
data without awareness of the group in which received
treatment was carried out by using SPSS software version
24 (IBM Corp. IBM SPSS Statistics for Windows, Armonk,
NY). Non-parametric ANCOVA analysis was done with R
software (package “sm” in R-3.5.1 for windows). P-values
less than 0.05 were regarded to be statistically significant.
Modified ITT approach was used for the analysis of data
because of removing two patients due to the medical proto-
col change during the 8-week follow-up.

Results

Baseline characteristics

In total, 177 patients with a definite diagnosis of UC by
gastroenterologist were screened in this trial. Among them,
89 were excluded because of ineligible inclusion criteria
and SCCAI score. Among the 88 patients with mild to mod-
erate UC enrolled and randomized, 44 patients received a
CoQ10 supplement, and 44 received a placebo in addition
to the optimized oral and topical drugs in all patients. Two
patients in CoQ10 and placebo arms were excluded from
the study due to the medical protocol change during the 8-

Excluded (n=89)

- Not meeting inclusion criteria (n=30)
- Refused to participate (n=45)
- Other reasons (n=12)

Randomized (n=88)

y

Allocated to CoQ10 group (n=44)

A

Fig. 1. Patient enrollment flow chart

- Allocation
Allocated to CoQ10 group (n=44)
- Follow-Up
Lost to follow-up (n=1)
Reason: The Change of medication
treatment due to disease active at
before intervention starting
Analysis
Modified intention to treat analysis
(n=43)

Lost to follow-up (n=1)

Reason: The Change of medication
treatment due to disease active at
before intervention starting

Modified intention to treat analysis

(n=43)
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week follow-up. Finely, data of 86 eligible patients (43
from the placebo group and 43 from the CoQ10 group)
were analyzed. Table 1 outlines the general and demo-
graphic features of participants throughout the study.

No significant difference were observed between both
groups in terms of baseline height, type of oral medication
use, education level, smoking, and marital status. Further-
more, there were no statistically remarkable difference in
age (CoQ10 group, 38.39 (8.7) years; placebo group, 40.18
(46) years, respectively, p=0.419) or gender distribution
(21 females and 22 males vs. 21 females and 22 males, re-
spectively, p=1.00) between the two groups. No serious
side effects or symptoms were reported due to the con-
sumption of the CoQ10 supplement which was well toler-
ated by all the patients during the intervention period.

Comparison of participant's dietary intakes: As shown in
Table 2 and 3, dietary intakes of calories, total fat, SFA,
protein, zinc, selenium, Cu, and some of the antioxidants
(vitamin E, A, C, carotenoid) did not significantly differ be-
tween both groups during the study; whereas, inter-group
comparison illustrated a significant difference in terms of
the dietary intake of carbohydrate and PUFA at the onset of
the study and the end of the 8th week. Furthermore, at the
baseline of the study the dietary intake of MUFA, total fiber
as well as iron significantly differed between both groups
(p=0.012, p=0.016, p=0.001, respectively).

Table 1. Individual characteristics of the participants

Changes induced by CoQ10 supplementation

Intra- and inter- group comparison of anthropometric
measures (weight, WC, HC, BMI and WHR) of participants
did not display any significant changes in each group (Ta-
ble 4). As shown in Table 4, after adjustment for dietary
intake and baseline value of each variable as covariates,
most of the P-values did not change. In contrast, between-
group analysis indicated significant differences in systolic
blood pressure (SBP) and diastolic blood pressure (DBP) at
post-intervention stage (p=0.001 and p=0.025, respec-
tively). Moreover, the changes of SBP and DBP were sig-
nificant between the two groups (p<0.001 and p<0.001, re-
spectively). On the other hand, compared to baseline, a sig-
nificant reduction was seen in SBP and DBP in the CoQ10
group (p<0.001 and p=0.001, respectively) at the endpoint,
but not in the placebo group; indeed, according to the ad-
justing for the effect of dietary intake and baseline meas-
urements, the significance of the differences in these pa-
rameters in the treatment and control groups remained un-
changed. While, no statistical significant change was ob-
served in Heart Rate (HR) between both groups 2 months
after the intervention (p=0.925); which remained un-
changed after adjustment for baseline covariates and die-
tary intake in both groups.

Compared to the baseline, it has been revealed a statisti-
cally remarkable increment in the mean score of IBDQ-32
in the CoQ10 group at the end of the trial, whereas the
SCCAIQ mean score reduced markedly (p=0.001, p<0.001,

Variable Group p
Placebo (n=43) CoQ10 (n=43)
Age (years) 40.18 (11.46) 38.39 (8.79) 0.419"
Weight (Kg) 73.71 (11.12) 71.01 (12.99) 0.304"
Height (cm) 170.11 (8.86) 168.44 (8.48) 0.373"
BMI (Kg/m?) 25.41 (2.89) 24.92 (3.43) 0.473"
Gender
Female 21 (50) 21 (50) *1.000
Male 22 (50) 22 (50)
Education Statues
Diploma or lower 17 (53.1) 15 (46.9)
Academic 18 (54.5) 15 (45.5) 0.452™
Post-graduate 8 (38.1) 13 (61.9)
Marital Statues
Married 23 (50) 23 (50)
Single 10 (58.8) 7(41.2) 70.220
Divorced 0(0) 3 (100)
Employment status
Employment 20 (52.6) 18 (47.4) "0.664
Unemployment 23 (47.9) 25 (52.1)
Smoking
Yes 7(77.8) 2(22.2) "0.156
No 36 (46.8) 41 (53.2)
Family history of IBD
Yes 6 (60) 4 (40) "0.501
No 37 (48.7) 39 (51.3)
Drug therapy type
Aminosalicylates 9 (47.4) 10 (52.6)
Aminosalicylates + Immunomodulators 19 (51.4) 18 (48.6)
Aminosalicylates + Immunomodulators +Asacol' Suppositories 11 (73.3) 4(26.7) "0.122
Aminosalicylates + Asacol Suppositories + Asacol Enemma 4(30.8) 9(69.2)
Asacol Suppositories + Asacol Enemma 0 (0) 2 (100)

Note' Data are presented as mean (SD) for quantitative and frequency (%) for qualitative variables.
“: P value for between-group comparison of parametric quantitative data using independent-sample t-test.
" P value for between-group comparison of qualitative data using Chi-square or Fisher’s exact test.

Abbreviations: BMI, Body mass index; IBD, Inflammatory bowel disease.
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Variable Group p
Placebo (n=43) CoQ10 (n=43)

Energy (Kcal)

Baseline of the study ! 1719.62 (379.83) 1717.43 (538.20) 0.983!

End of the study ! 1735.97 (402.78) 1744.57 (464.44) 0.927!

Changes 0(0,0) 0(-212.50,0) 0.036'

P-Value ? 0.920 0.517

Protein (gr)

Baseline of the study 72.93 (50.76 , 89.96) 67.13 (58.75 , 81.70) 0.826?

End of the study 71.50 (50.19, 89.37) 65.60 (58.11, 80.79) 0.7232

Changes 0(0,0) 0(-17.63,0) 0.097?

P-Value # 0.328 0.381

Carbohydrate (gr)

Baseline of the study 176.85 (141.10,231.30) 203 (174.2,263.10) 0.017?

End of the study 170 (148.80 , 232.60) 202 (176.45 ,269.80) 0.010?

Changes 0(0,0) -2(-36.20,2) 0.1412

P-Value * 0.317 0.216

Total Fat (gr)

Baseline of the study 54 (36.80, 67.38) 51.54 (38.12,72.95) 0.955?

End of the study 50.30 (37.25 , 66.52) 42.73 (32.46 ,70.93) 0.4712

Changes 0(-0.10,0.20) -0.40 (-7.56 , 0) 0.107?

P-Value * 0.852 0.035

PUFA (gr)

Baseline of the study 8.98(7.34, 14.74) 21.30(9.78 ,31.45) 0.0012

End of the study 9.51(6.40, 19.42) 21.01 (8.01, 28.37) 0.009?

Changes 0(-0.40,0.14) 0(-0.88,0) 0.735

P-Value * 0.619 0.227

MUFA (gr)

Baseline of the study 13.41 (9.21,16.83) 17.44 (11.73,23.17) 0.0122

End of the study 13.23 (7.67 , 16.49) 15.04 (9.7, 22.58) 0.0542

Changes 0(-0.66 , 0.78) 0(0,0) 0.600

P-Value * 0.840 0.076

SFA (gr)

Baseline of the study 13.41 (9.21, 16.83) 17.44 (11.73 ,23.17) 0.174?

End of the study 13.23 (7.67 , 16.49) 15.04 (9.7, 22.58) 0.487?

Changes 0(-0.66 , 0.78) 0(0,0) 0.204

P-Value ? 0.840 0.076

Total Fiber (gr)

Baseline of the study 7.17 (5.94,9.97) 10.65 (7.02, 14.69) 0.016?

End of the study 9.01 (6.28, 11.04) 9.4 (6.1, 14.26) 0.258?

Changes 0(0,0.94) 0(-1.62,0) 0.019?

P-Value * 0.174 0.210

Note' Data are presented as mean (SD) for Parametric quantitative data and median (25th and 75th percentile) for nonparametric quantitative data.

'P value for between-group comparison of parametric quantitative data using independent-sample t-test.
2P value for between-group comparison of nonparametric quantitative data using Mann-Whitney U-test.
3P value for within-group comparison of nonparametric quantitative data using Wilcoxon signed-rank test.

4P value for within-group comparison of parametric quantitative data using Paired t-test. Abbreviations: PUFA, Polyunsaturated fatty acid; MUFA, Monounsaturated
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Table 3. Between- and within- group comparison of antioxidants intakes in the beginning and the end of the study

Variable Group p'
Placebo (n=43) CoQ10 (n=43)

Vitamin A (mg)
Baseline of the study 247.35 (82.50 , 413) 278 (103.10, 543.50) 0.450
End of the study 257.10 (81.10 , 442.40) 246.95 (78.50 , 448.40) 0.853
Changes 0(-2,3) 0(-32,3) 0.261
P-Value ? 0.886 0.081
B-carotene (ug)
Baseline of the study 46.09 (21.99, 96.70) 52.80(26.19, 124.20) 0.517
End of the study 62.50 (26.90 , 118.70) 49.43 (28.45,118.55) 0.806
Changes 0(-4.5,3.6) 0(-0.7,0.01) 0.957
P-Value 2 0.616 0.820

Vitamin E (mg)
Baseline of the study 2.19(1.55,3.24) 1.95(1.21,3.39) 0.460
End of the study 2.30(1.65,3.53) 2.03(1.44,2.24) 0.298
Changes 0(0,0.13) 0(-0.1,0.32) 0.594
P-Value 2 0.158 0.518

Vitamin C (mg)
Baseline of the study 55.10 (24.46 , 88.60) 55.64 (33.78 ,99.50) 0.766
End of the study 70.36 (31.17 , 100.20) 62.60 (32.32,115.05) 0.948
Changes 0(0,0) 0(0,19.89) 0.212
P-Value ? 0.349 0.064

[ DOI: 10.47176/mjiri.35.3]

respectively) but not in the control group. Indeed, compar-
ison of the alterations in these variables from baseline rep-
resented that the mean of IBDQ-32 and SCCAIQ scores

were statistically different in the CoQ10 group versus the
placebo group (p<0.002, p<0.003, respectively). This effect
also remained significant after controlling for the baseline
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Table 3. Ctd

Variable Group p
Placebo (n=43) CoQI10 (n=43)

Selenium (mg)

Baseline of the study 0.07 (0.05,0.12) 0.07 (0.05, 0.10) 0.726

End of the study 0.06 (0.05,0.11) 0.06 (0.05, 0.09) 0.809

Changes 0(-0,0) 0(-0.02,0) 0.623

P-Value ? 0.148 0.037

Zinc (mg)

Baseline of the study 5.87 (5.15,8.07) 6.49 (4.79,9.10) 0.678

End of the study 5.60 (4.80, 8.10) 6.26 (4.51,9.11) 0.526

Changes 0(-0.1,0.02) 0(-0.99,0.47) 0.599

P-Value ? 0.443 0.784

Iron (mg)

Baseline of the study 10.67 (8.33, 13.76) 10.33 (7.16 , 14.04) 0.001

End of the study 12.54 (9.63 , 15.62) 10.60 (7.63 , 15.63) 0.121

Changes 0(2.37,0) 0(0,0.28) 0.002

P-Value 2 0.049 0.196

Cu (mg)

Baseline of the study 0.76 (0.59, 1.25) 0.91 (0.64, 1.24) 0.595

End of the study 0.90 (0.60, 1.43) 0.92 (0.53, 1.33) 0.887

Changes 0(-0,0) 0(-0.09,0.11) 0.897

P-Value ? 0.313 0.772

Note' Nonparametric quantitative data are presented as median (25th and 75th percentile).
I'P value for between-group comparison of nonparametric quantitative data using Mann—Whitney U-test.
2P value for within-group comparison of nonparametric quantitative data using Wilcoxon signed-rank test.

Table 4. Between- and within- group comparison of the metabolic parameters in the beginning and the end of the study

Variable Group P2 P-Adjusted’ P-Adjusted*
Placebo (n=43) CoQ10 (n=43)

Weight (Kg)

Baseline of the study 73.71 (11.12) 71.01 (12.99) 0.304

End of the study 73.67 (11.09) 71.01 (12.65) 0.302 0.936 0.358

Changes -0.10 (-0.55,0.32) 0 (-0.60, 0.70) 0.619

P-Value* 0.504 0.833

BMI (Kg/ m?)

Baseline of the study 25.41 (2.89) 24.92 (3.43) 0.473

End of the study 25.39 (2.88) 24.92 (3.32) 0.484 0.942 0.474

Changes 0.03 (-0.16, 0.10)- 0(-0.17,0.26) 0.601

P-Value* 0.438 0.850

WC (cm)

Baseline of the study 93.58 (12.16) 91.51 (11.38) 0.417

End of the study 93.98 (12.78) 91.77 (10.30) 0.380 0.724 0.581

Changes 0(-0.10, 0.10) 0(-0.5,1) 0.783

P-Valu* 0.782 0.646

HC

Baseline of the study 105.44 (7.01) 103.20 (7.82) 0.167

End of the study 105.29 (7.05) 103.23 (7.33) 0.188 0.973 0.818

Changes 0(0,0) 0(-1,1) 0.674

P-Value* 0.913 0.934

Note' Data are presented as mean (SD) for parametric quantitative data.
!'P value for between-group comparison of parametric quantitative data using independent-sample t-test.
2 P value using ANCOVA test adjusted for baseline measures.
3 Bootstrap p-values reported regarding non-normal distribution of dependent variable, treatment type, carbohydrate, iron and fiber.
P value for within-group comparison of parametric quantitative data using Paired t-test.

Abbreviations: WC, Waist circumference; HC, Hip circumference; WHR, Waist-hip ratio; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; HR, Heart ratio

values of each variable as covariates and dictary intake
(Table 5). Concerning the mean score of IPAQ, no signifi-
cant within- and between-group differences in physical ac-
tivity levels were seen in both groups at pre- and post-in-
tervention stages (Table 5).

Discussion

Up to the best of the author's knowledge, the current re-
search is the randomized, double-blind, placebo-controlled
trial which assessed the efficacy of CoQ10 supplementation
on the severity of clinical disease activity and quality of life
in adult patients with mild-to-moderate remission UC for
the first time. The findings of the our study highlight a sta-
tistically significant decline in the clinical activity index
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score (assessed by the SCCAIQ) and a substantial the QOL
improvement (assessed by the IBDQ-32 scores) in UC pa-
tients after 200 mg CoQ10 supplementation for 8 weeks.
Based on existing data, several clinical studies regarding
CoQ10 or supplements containing CoQ10 and QOL with
contradictory results have been carried out using different
scales for QOL (15, 20, 21, 24, 26-28). Our findings are in
line with a recent trial revealing that CoQ10 (150 mg/day)
to be superior to placebo for improving and increasing QOL
for up to 12 months in 41 patients with functional gastroin-
testinal disorders in Japan (26). Besides, another recent
study reported the beneficial effect of commonly-used dos-
age of ubiquinol intake (100 mg/day) after an 8-week inter-
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Table 4. Ctd

F. Farsi, et al.

Variable Group P-value' P-Adjusted? P-Adjusted’
Placebo (n=43) CoQ10 (n=43)

WHR

Baseline of the study 0.88 (0.08) 0.88 (0.06) 0.922

End of the study 0.89 (0.09) 0.88 (0.05) 0.826 0.744 0.458

Changes 0(0,0) 0(0,0) 0.990

P-Value* 0.694 0.732

SBP (mmHg)

Baseline of the study 125.23 (12.73) 121.97 (12.10) 0.228

End of the study 125.83 (12.13) 117.09 (12.26) 0.001 <0.001 0.001

Changes 05(-1,1) -3(-7,-2) 0.001<

P-Value * 0.091 0.001<

DBP (mmHg)

Baseline of the study 80.23 (11.62) 78.40 (8.43) 0.406

End of the study 80.66 (11.18) 75.96 (7.61) 0.025 0.003 0.002

Changes 0(-1,1) -2(-5,0) 0.001<

P-Value * 0.417 0.001

HR

Baseline of the study 76.55 (11.03) 77.95 (9.97) 0.540

End of the study 76.10 (11.17) 78.15 (9.08) 0.335 0.444 0.289

Changes 0(-1,0) 0(-1,1) 0.925

P-Value* 0.424 0.984

Table 5. Between- and within- group comparison of the disease severity and quality of life and physical activity in the beginning and the end of the

study
Variable Group P-value' P-Adjusted’ P-Adjusted?
Placebo (n=43) CoQ10 (n=43)
SCCAI score
Baseline of the study 3.06 (0.88) 3.06 (0.88) 1.000
End of the study 3.04 (1.11) 2.13 (0.96) 0.001< <0.001 0.001
Changes -0.02 (1.51) -0.93 (1.22) 0.003
P-Value * 0.921 0.001<
IBDQ-32
Baseline of the study 162.48 (8.94) 162 (8.86) 0.800
End of the study 159.51 (13.43) 169.39 (9.33) <0.001 <0.001 0.001
Changes -2.90 (0.86) 7.39 (13.58) 0.002
P-Value * 0.257 0.001
PAL (MET-hr/week)
Baseline of the study 36.59 (3.29) 36.54 (3.40) 0.947
End of the study 36.75 (3.20) 36.67 (3.22) 0.903 0.868 0.717
Changes 0.165 (1.18) 0.12 (1.23) 0.885
P-Value* 0.364 0.500

Note’ Data are presented as mean (SD) for parametric quantitative data.

!'P value for between-group comparison of parametric quantitative data using independent-sample t-test.

2 P value using ANCOVA test adjusted for baseline measures.

3 Bootstrap p-values reported regarding non-normal distribution of dependent variable, treatment type, carbohydrate, iron and fiber.
4P value for within-group comparison of parametric quantitative data using Paired t-test.
Abbreviations: IBDQ-32, Inflammatory Bowel Disease Questionnaire -32; SCCAI, Simple Colitis Clinical Activity Index. PAL, Physical activity level.

vention in the QOL of breast cancer patients in Iranian un-
dergoing tamoxifen therapy (29). However, in contrast with
prior trials, Lesser et al. did not find any indication of a
CoQ10 efficacy on QOL in newly diagnosed patients with
breast cancer following the supplementation 300 mg after
24 weeks of treatment in USA (28). According to the liter-
ature search, no clinical trial has reported the effects of
CoQ10 on disease activity in UC patients. The obtained re-
sults of the current study in consistence with previous in-
vestigations in the experimental models, which have found
a protective effect of CoQ10 (10 or 30 and 100 mg/kg,
orally for 8 days) in a dose-related response on clinical
evaluation and macroscopic scoring of UC (22, 23). Based
on the existing evidence, it has been revealed the underline
how the oral intake of CoQ10 improves QOL (33). One
possible mechanism could be attributed in part to well-
acknowledged bioenergetics role of CoQ10 that plays as an
essential cofactor in the mitochondrial respiratory chain
(ETC) that is implicated in aerobic respiration for cellular

production of ATP (28, 33). Moreover, CoQ10, as a potent
lipophilic antioxidant could be neutralized harmful free
radical species in lipid and mitochondrial membranes and
regenerated several antioxidants (33, 34). A part of the ben-
eficial effects observed by CoQ10 might be related to its
anti-inflammatory properties on the immune-inflammatory
cytokines such as tumor necrosis factor-alpha and in-
teleukin-6 via down-regulating nuclear factor NF-kB-de-
pendent gene expression and -activation by the ROS ac-
cording to the present and previous studies (35, 36). Fur-
thermore, it should be mentioned that both oxidative stress
and excessive expression of inflammatory cytokines as ma-
jor causes have involved in the pathogenic pathway of UC
which, in turn, encouraged the use of antioxidant com-
pounds with anti-inflammatory properties (22). Indeed, it
has been proposed that CoQ10 may be applicable in the
treatment of numerous medical conditions in which inflam-
mation, oxidative and nitrosative stress play a part by im-
proving exercise tolerance, reducing muscle weakness and
http://mjiri.iums.ac.ir
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creating objective improvements in exercise parameters,
viz., restoring oxygen consumption and elevating walking
distance (37).

As evidenced in this study in the intervention group, the
clinical activity of UC patients along with the QOL mark-
edly was also improved by CoQ10. Reports, in this regard,
have demonstrated that IBD severity can be considered as
the main predictor of both physical and mental HR-QOL,
because IBD has negative effects on an individual’s health-
related quality of life (38). Another possible mechanism
that might be involved in of lowering disease severity by
CoQ10 supplementation, could be due to improving the
electron flow in ETC; which could ultimately contribute to
further lower ROS production and subsequently reducing
inflammatory pathways (22, 23).

At other extremes, several other studies similar to the pre-
sent study have used the SCCALI to assess disease severity
in UC subjects (8, 30), which was recently considered to be
more reflective of actual disease activity in comparison to
other clinical scores (39). Although it should be noted that
serum CoQ10 levels may be influenced by a variety of fac-
tors (e.g., age, race, plasma lipid levels, and use of concur-
rent medications) (9, 28).

Moreover, the findings of our study represented a signif-
icant reduction in SBP and DBP in subjects with UC fol-
lowing CoQ10 supplementation for 8 weeks; but this effect
was not seen for heart rate in both groups. This is in accord-
ance with the other reports, which suggested blood pres-
sure-lowering efficacy of CoQ10 (40-43). This suggests an
inverse correlation between serum CoQ10 levels and blood
pressure (42). However, these findings contrast with previ-
ous human studies and meta-analysis (44-46). It seems that
this controversy, maybe because of the time frame of the
study, different pathophysiology, baseline characteristics,
baseline CoQ10 concentrations, and CoQ10 dosing regi-
mens. Hence, the findings of CoQ10 impact on blood pres-
sure control should be interpreted cautiously. Noteworthy
is that to date, the antihypertensive mechanism of action of
CoQ10 is still unknown (40, 47). Based on the evidence,
the CoQ10-mediated reduction of blood pressure observed
in the current work may be linked to its direct effects on
vascular endothelium and smooth muscle through the abil-
ity to counteract vasoconstriction (40, 42, 47). Besides its
well documented antioxidant characters, CoQ10 might
have also indirect effects on vascular function by amplify-
ing the NO availability rate and prevention of the inactiva-
tion of endothelial nitric oxide (NO) in response to super-
oxide radicals which may result from quenching free radi-
cals such as superoxide by CoQ10 (40, 42). Additionally, it
has been suggested that CoQ10 can lead to enhancing pros-
tacyclin production and the sensitivity of arterial smooth
muscles to prostacyclin (42). Studies have also proven the
inverse relationship between serum CoQ10 levels with in-
flammatory cytokines and vascular endothelial biomarkers
which could be reversed by CoQ10 supplementation; con-
sequently, both systolic/diastolic blood pressures can di-
minish following the rising plasma CoQ10 levels (42).

In the current investigation, we failed to detect significant
changes of the anthropometric indices following 8 weeks
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of CoQ10 consumption. This finding appears to be reason-
able because that we did not impose a restriction of energy
intake or increasing physical activity level of study partici-
pants; considering that there was not seen any significant
changes in calorie intake and physical activity status in the
intervention and control groups at the onset and the end-
point of the study. Similar to our results, the meta-analysis
of seventeen RCTs recently demonstrated that CoQ10 sup-
plementation has no beneficial effect on body weight and
BMI of patients (48). The same results were found in sev-
eral other previous studies, which have reported that oral
CoQ10 intake (100 or 200 mg/day) has not influenced an-
thropometric parameters of patients in clinical studies for
12- or 8-week intervention (41, 43, 46, 49). In contrast to
the data presented here, Abbasalizad Farhangi et al. found
that an oral CoQ10 administration in NAFLD patients de-
creased several anthropometric variables after 4 weeks
(50). According to Hosseinzadeh-Attar, who observed a re-
markable decrease in weight, BMI and WC of diabetic type
2 patients by CoQ10 supplement therapy (51). Different
populations of these studies is a probable reason for this in-
consistency. A possible mechanism of CoQ10 action on
weight management may be associated with its anti-adipo-
genic characters which in turn inhibits adipocyte differen-
tiation through AMPK-mediated PPARa pathway (48). On
the other hand, CoQ10 seems to increase energy expendi-
ture and fat oxidation by down-regulating the gene expres-
sion of enzyme fatty acid synthesis and endogenous lipid
synthesis via induction protein gene expression-related to
energy expenditure (48).

The current investigation has several strengths, including
study size, homogeneity of the study population, a high
compliance of the participants, a low drop-out rate, suc-
cessful blinding, it’s double-blind, placebo-controlled de-
sign, and strict exclusion criteria, which reduced the poten-
tial effects of confounding factors. Additionally, this is the
first research about the effect of CoQ10 in UC patients, to
our knowledge. Nonetheless, one of the main weak aspects
of this trial was related to the absence of measurement of
CoQ10 serum levels throughout the study. A further limi-
tation was due to the fact that the disease activity of UC
patients was not evaluated by colonoscopy because of their
unwillingness to perform this procedure during the inter-
vention period. Although, it has recently been demon-
strated that SCCAIQ has a strong relationship with colon-
oscopy and other clinical evaluations in UC patients else;
therefore, our results need to be interpreted with caution.

Conclusion

In conclusion, the findings of this clinical trial revealed
that 200 mg/day CoQ10 supplementation might markedly
boost the quality of life and decrement severity of disease
in patients with mild-to-moderate UC. Additionally, the re-
sults showed a beneficial effect of CoQ10 on blood pres-
sure control in participants, while, its administration could
not affect any anthropometric parameters following inter-
vention period. Further clinical trials for investigating the
exact mechanism of CoQ10 in inflammatory bowel disease
are necessary.
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