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Abstract: Background: Carnitine and coenzyme Q10 are important for myocardial- mitochondrial function, and are defi-

cient in patients with congestive heart failure. It is possible that supplementation with ubiquinol + l- carnitine may be pro-

tective among these patients, which may improve the quality of life and morbidity in heart failure. 

Subjects and Methods: In this controlled trial, the effects of carni Q-gel (L-carnitine fumarate 2250mg/day+hydrosoluble 

reduced ubiquinol 270mg/day) were examined for 15 months, in 31 (intervention group A) and another 31(control group 

B) patients with heart failure. Hospitalization due to worsening of heart failure, heart transplantation, and deaths were the 

combined endpoints. 

Results: Echo cardiographic ejection fraction was lower at baseline (38.8±7.6 v/s 39.3±6.7%) among both the group of pa-

tients, indicating class II- IV heart failure.  

Baseline serum CoQ10 (0.21±0.11 v/s 0.19+0.10ug/ml) was low, however, after 12 weeks, serum CoQ showed a signifi-

cant increase in the carniqgel group compared to the control group (2.7±1.2 v/s 0.76±0.14 ug/ml). After treatment for 12 

months, the quality of life visual analogous scale revealed that dyspnea, palpitation and fatigue and NYHA class II-III-IV, 

which were present at rest, in all the patients, at baseline, showed beneficial effects in the intervention group compared to 

the placebo group. Six minutes walk test showed that there was a significant greater benefit in walking in the intervention 

group (215±17.6 v/s 281±20.6, P<0.02) compared to the placebo group (218.4±17.6 v/s 245.7±17.1, P<0.05). A change in 

the symptom scale showed that majority of the patients had improvement in the intervention group compared to the con-

trol group respectively (28 v/s 12 patients, P<0.02). The deaths (3 vs 8) and hospitalizations due to worsening of heart 

failure (2 vs 11) among intervention and control group respectively, were significantly lower in the carniqgel group com-

pared to the control group (5 vs 19, P<0.02). Five patients had nausea and vomiting, which were controlled with sympto-

matic treatment. Treatment with carniqgel was stopped after 12 months. Follow up after another 3 months (total 15 

months) revealed that there was a worsening of NYHA class heart failure, as well as in the quality of life symptom scale 

and physical performance, assessed by 6-min walk test. There was a nonsignificant increase in hospitalizations in the in-

tervention group after cessation of carniqgel softsules, compared to hospitalizations during the last 3 months. 

Conclusions: The findings indicate that treatment with ubiquinol +L-carnitine fumarate can cause a significant improve-

ment in the quality of life, exercise capacity, as well as NYHA heart failure, which became worst after cessation of CoQ. 

There was a significant greater benefit in combined endpoints (hospitalization and deaths) in the intervention group than 

in the control group. 
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INTRODUCTION 

 Chronic heart failure (CHF) may be associated with sub-
stantial morbidity and mortality, despite available treatment 
[1-3]. It is possible that CHF worsens due to loss of CoQ 
from the myocardium, as well as due to its progression be-
cause of activation of neurohormones and pro-inflammatory 
cytokines, following an initial cardiac injury such as myo-
cardial ischemia, statin toxicity or a mutation of the genetic  
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programme [1-8]. It seems that possible targets in the treat-

ment of CHF involve pro-and anti- inflammatory cytokines 

and their receptors, endotoxin, adhesion molecules, nitric 

oxide and nitric oxide synthase, reactive oxygen species, and 

deficiency of CoQ and L- carnitine in mitochondria and dif-

ferent types of leucocytes [2-10]. Several hypotheses have 

been suggested to describe the origin of immune activation 

in CHF [3].  

 Coenzyme Q10 (CoQ) is a potent antioxidant and bio-

energetic agent which is rich in mitochondria of cardiomyo-

cyte [9, 10]. Its bioenergetic property appears to be of fun-

damental importance, particularly in cells with high meta-
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bolic demand such as cardiomyocyte. In chronic heart fail-

ure, its deficiency may be directly proportional to the car-

diorespiratory impairment. It has been proposed that an im-

provement in left ventricular function and contractility may 

be obtained by raising plasma CoQ levels [4]. However, in 

advanced heart failure and coronary disease, oral CoQ sup-

plementation in doses of close to 100mg/day, improved the 

left ventricular systolic function in several studies [10-15], 

but a few studies [16, 17], showed no such effects. The lack 

of beneficial effects may be due to the use of less bioactive 

CoQ preparations and lower dosages. In chronic heart fail-

ure, endothelial dysfunction contributes to functional im-

pairment, which may be modulated by oral CoQ supplemen-

tation resulting into better endothelial-dependent relaxation 

of coronary as well as peripheral arteries causing better func-

tional capacity of the patients [4, 10]. There is evidence that 

coenzyme Q and carnitine may be beneficial in patients with 

heart failure [4-15, 18].  

 In the present study, we examine, the longterm effects of 
ubiquinol, in conjunction with L-carnitine, on the quality of 
life and NYHA classes heart failure in patients with CHF.  

SUBJECTS AND METHODS 

 A double blind, placebo controlled, randomized trial [19]
 

was designed including patients with CHF of mixed etiol-
ogy; ischemic, hypertensive, valvular heart disease and idio-
pathic dilated cardiomyopathy. The status of CHF was as-
sessed by New York Heart Association (NYHA) and catego-
rized into functional Class II to IV. The quality of life was 
assessed by visual analogous function rating scale and 6-
minute walk test. Dyspnea was graded into no dyspnea, 
dyspnea at moderate exercise, dyspnea at mild exercise, and 
dyspnea at rest on a scale and subjects having dyspnea were 
graded by marking on the scale in all the subjects. Fatigue 
was classified into never, occasionally, frequently and al-
ways on a scale and subjects having fatigue were graded by 
marking on the scale. Symptoms changes after administering 
treatment, were also marked on a scale, as deterioration, no 
change and improvement. Physical performance was as-
sessed by a 6-min walk test that is distance walked in 6 min-
utes. 

 All patients participated with a written informed consent 
and the study was approved by the institutional ethic com-
mittee. All the patients were recruited from the Department 
of Cardiology, Government Medical College, Amritsar, In-
dia, for this study. Five patients were excluded due to vari-
ous reasons and remaining 62 patients presenting with CHF 
were randomized to intervention (Gr A, n=31) and placebo 
groups (Gr B, n=31) by computer generated random num-
bers. The physician, laboratory technician and patients were 
blind to the treatment groups. 

 Patients with hypertrophic cardiomyopathy (n=1), amy-
loid cardiomyopathy (n=1) and those not willing to give con-
sent (n=2) were excluded. Patients presenting with shock, 
(n=1) chronic renal failure and cancer were also excluded 
before randomization of the patients.  

 We administered Carni Q-gel, 9 softgels (3 with each 
meal thrice daily), which provide a total of 270 mg ubiquinol 
and 2250 mg - L-carnitine daily - or 9 matching placebos 
daily to each patient, during the period of 12 months. All 

patients were kept on standard drug therapy, and carni Q-Gel 
and placebo were used as adjuncts to regular drug therapy 
not as a replacement or substitute. 

 Follow up was extended for another 3 months, on no sup-
plementation after the trial period of 12 months, to study the 
effects of withdrawal.  

 Complete blood profile- including; thiobarbituric acid 

reactive substances (TBARS) and malondialdehyde ( MDA ) 

were obtained by colorimetric methods. MDA was quanti-

fied by a reaction with thiobarbituric acid [20, 21]. Resting 

electrocardiogram and prothrombin time (on anticoagulants) 

were done in all the patients at baseline and during follow 

up, whenever indicated. CoQ levels in the serum were meas-

ured by high pressure liquid chromatography based on earlier 

method [22, 23] at IFTM College of Pharmacy. The techni-
cians measuring the laboratory data were blind to the groups. 
 Statistical analysis was performed by using Analysis of 
Variance and Student’s t-test for continuous variables. Cate-
gorical variables were described as frequencies and percent-
ages, and differences in the two groups were assessed by 
using Chi square test. A p value of <0.05 by two tailed test 
was considered significant. 

RESULTS 

 Of the total 67 patients recruited for this trial, 5 were 
excluded and rest 62 were randomized to intervention (n=31) 
and placebo group (n=31). Two patients were lost in the fol-
low up and another 2 discontinued the medication due to 
persistent vomiting. There were 3 deaths in the carniqgel 
group and 8 in the control during the follow up of 15 
months. Causes of heart failure. (n,%) were; ischemic heart 
disease (12, 41.3) vs (13, 45.4), valvular heart disease (9, 
31.0) vs (10, 34.5) and cardiomyopathy(10, 34.5) vs (8, 27.6) 
in the intervention and control group, respectively. Table 1 
shows the baseline clinical data in the intervention and con-
trol groups. The percentage of men was slightly higher in the 
control group compared to intervention group. Mean age, 
height, weight and waist girth revealed no significant differ-
ences between the two groups. 

 Biochemical parameters of oxidative stress; TBARS, and 
MDA were comparable in the two groups at baseline. How-
ever, after 12 months, both the parameters showed signifi-
cant decline in the carniqgel group without significant reduc-
tion in the control group. There was a significant increase in 
plasma coenzyme Q levels in both the groups, however the 
increase in CoQ level was several fold greater in the CoQ 
group compared to the control group (Table 2).  

 Quality of life visual analogous scale revealed that dysp-
nea, palpitation and fatigue, which were present at rest, in all 
the patients, at baseline, showed significantly greater benefi-
cial effects in the intervention group compared to placebo 
group, after a follow up of 12 months (Table 3). Assessment 
of physical activity, by distance walked in 6 minutes, re-
vealed that it was comparable at baseline, in the two groups, 
however, after 12 months of follow up, it was significantly 
greater in the intervention group than in the control group. 
Severity of heart failure assessed by NYHA classes, also 
revealed that the intervention group had greater benefit com-
pared to control the group at 12 months of follow up (Table 
3).  
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 Assessment of symptoms after 15 months showed a 
worsening of heart failure, decrease in quality of life as well 
as a decline in physical activity in the carniqgel group, com-
pared to control group, which may be due to cessation of 
treatment with carniqgel in the intervention group (Table 3). 

 Intention to treat analysis revealed that there was a sig-
nificant decline in deaths and hospitalizations in the inter-
vention group compared to control group after 12 and 15 
months of follow up (Table 4). 

 At entry to the study, treatment for heart failure including 
ACE-inhibitors (0.125-10mg/day), beta blockers (25-100mg/ 
day), furosemide (20-30mg/day) and digoxin (0.125-0.25mg/ 
day) was comparable in the two groups. After 12 months of 
follow up, there was no significant difference among the 

subjects, receiving ACE-inhibitors, furosemide and dogoxin 
in the carniqgel group compared to standard drug therapy, in 
the control group. 

DISCUSSION 

 This study shows that treatment with a combination of 

ubiquinol +L-carnitine causes significant improvement in the 

quality of life assessed by visual analogous scale and physi-

cal performance assessed by a 6 min walk test. Our study 

also showed a significant improvement in NYHA class II-IV 

heart failure. All the parameters assessing beneficial effects 

of intervention supplements remained significantly greater 

during the follow up of one year. However, after 15 months, 

there was a worsening in these parameters in the intervention 

Table 1. Demographic Characteristics of Subjects in the Two Groups. Data is Shown as Mean + Standard Deviation 

 

Data Intervention Group A (n=31) Control Group B (n=31) 

Men 12(41.3) 16(55.1) 

Mean Age 52.8±6.4 50.5+7.7 

Height(Cm) 160.3±12 162.5+15 

Weight(Kg) 61.5±7.3 58.4±6.5* 

Waist girth(Cm) 87.7±8.7 85.8±9.2 

Echocardiographic ejection fraction(%) .38.6+7.6 39.1±6.7 

Duration of heart failure(months) 20.0±4.5 19.2±5.6 

*=P <0.05, values were obtained by analysis of varience.  

 

Table 2. Effect of Carniqgel on Oxidative Stress and Plasma Coenzyme Q10 Levels 

 

 Intervention Group Control Group 

Data Basal After 12 Months After 15 Months Basal After 12 Months After 15 Months 

TBARS(pmol/l) 2.2+1.0 1.3±0.41** 1.5±0.43* 2.1±1.1 2.1±0.95 2.2±1.1 

MDA(pmol/l) 3.0+1.6 1.8±0.86** 2.2±0.78* 3.0±1.0 2.5±0.99* 2.6±1.2 

Serum CoQ(ug/ml) 0.21+0.11 6.3 ±1.7** 1.5±0.17* 0.19±0.10 0.71±0.15* 0.66± 0.13 

TBARS=Thiobarbituric acid reactive substances,MDA=Malondialdehyde.TNF=Tumor necrosis factor. CoQ=coenzyme Q;P values were obtained by analysis of variance and Chi 
square test by comparison of intervention and control group and from basal to final and between 12 month and 15 month values **=P<0.01.*=P<0.05.  

 

Table 3. Effect of Carniqgel on Clinical Manifestations of Heart Failure 

 

 Intervention Group (n=29) Control Group (n=29) 

Data Basal After 12 Months After 15 Months Basal After 12 Months After 15 Months 

Decline in symp- Toms(%). 96.6±10.2 55.2±7.7* 86.6±7.0** 98.4±11.8 80.5±9.2* 86.3±10.1 

6 min walk(Meters) 208±15.8 278±19.8** 215± 12.8** 218.4±17.6 245.7±17.1* 251.2±17.6* 

Dyspnea(n%) 31(100) 13(44.8%)** 21(72.2 %)* 31(100) 22(75.8% )* 22(75.8%) 

Fatigue(n%) 31(100) 12(41.4% )** 24(82.7 %)* 31(100) 23(79.2% )* 24(82.7%) 

NYHA-III-IV(n%) 24(100) 11(38.0% )** 22(75.8 %)* 31(100) 22(75.8% )* 22(75.8%) 

NYHA=New York Heart Association. P values were obtained by analysis of varience and Chi square test. By comparison of 12month with 15 month values *=P<0.05 ,**=P<0.02. 
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group with a decline in serum CoQ levels at 15 months, after 

cessation of ubiquinol and carnitine at 12 months.  

 CoQ levels in the blood depend on the metabolic demand 
in various tissues, and plasma concentrations of 0.6-1.0ug/ml 
are considered as normal. In our study, serum levels of CoQ 
were lower in both the group (Table 2). Addition of highly 
bioavailable softsules to treatment regimen was associated 
with a highly significant 30 fold increase in the serum con-
centration of CoQ in the carniqgel group after 12 months 
treatment compared to baseline levels without such an in-
crease in the control group (Table 2). Our results can not be 
compared with other studies, because we used very highly 
bioactive formulation. There is a controversy regarding the 
therapeutic concentration of CoQ in the plasma for patients 
with heart failure. Langsjoen proposed, a threshold of 2.5 
μg/ml, above which marked improvement in heart failure 
may be observed. In our study, serum levels increased upto 
6.3+1.7 ug/ml from baseline 0.21+0.11ug/ml in the interven-
tion group, which was associated with marked improvement 
in heart failure (Table 2). These levels of CoQ are above the 
postulated threshold as well as two fold greater than the lev-
els reported in a recent study (4) from Italy (3.25+1.5 μg/ml). 
This level can not be achieved with low oral doses and com-
monly available commercial formulations with gelatin or 
hard gelatin capsules, in the market. Recent studies [16, 17] 
using such preparations found no beneficial effects of CoQ 
in heart failure. Oral dosage forms as the formulation factor 
can influence absorption, bioavailability and bioactivity of 
the drugs [22, 30]. Soft gelatin capsules representing liquid 
fills such as carniqgel (Tishcon Corp. Westbury, NY), tend 
to be better absorbed than hard gelatin capsules and gelatin 
capsules containing less microfined drugs or a dry powder. It 
is known that surfactants, as emulsifying agents, at concen-
trations below their critical micelle concentration might en-
hance the solubility and dissolution rate of CoQ and car-
nitine, from dosage forms; thus the drugs become available 
for absorption.  

 CoQ treatment in heart failure has been proposed to ame-
liorate symptoms of heart failure, improve quality of life and 
exercise capacity and to reduce hospitalization rates and 
mortality. Most studies have been open level and most of the 
beta blockers and ACE-inhibitors were not regularly admin-
istered.  

 It is interesting to note that all parameters of CHF 
showed beneficial effects, also in the control group com-
pared to the baseline levels. These effects appear to be due to 

administration of ACE inhibitors and beta blockers that are 
known for their beneficial effects on cardiac function. These 
cardioprotective effects were significantly greater in the in-
tervention group compared to the placebo group. Longterm 
follow up on standard drug therapy for several months did 
not cause greater benefit in the placebo group, indicating that 
carniqgel appeared to have additional protective effects 
compared to treatment with standard drug therapy alone. 
There was a worsening of heart failure and nonsignificant 
increase in hospitalizations after cessation of carniqgel sup-
plementation in the intervention group, which may be due to 
a decline in CoQ levels. In an Italian, double blind multicen-
tre study [14], 641 patients with heart failure were random-
ized to intervention (n=322, CoQ 150mg/day) and control 
group (n=319). After one year, 16 patients died in the CoQ 
group and 21 in the placebo group indicating no difference in 
mortality. However, there was a significant decline in 
NYHA class heart failure and hospitalizations due to wors-
ening of heart failure as well as acute left ventricular failure 
and pulmonary oedema in the CoQ group compared to con-
trol group.  

 In one recent metaanalysis, combined results of 9 trials 

were weightened according to the sample size in each trial to 

produce a weighted mean difference [32]. The only three 

parameters with adequate numbers of subjects for meaning-

ful analysis were CoQ levels (5 trials), ejection fraction at 

rest (7 trials), and mortality (5 trials). For CoQ10 levels (279 

patients), the weighted mean difference was 1.5, indicating 

an increase of 161%. For ejection fraction at rest (384 pa-

tients), the weighted mean difference showed a trend in favor 

of CoQ of 1.9%. For mortality (836 patients), the odds ratio 

for reduction in the CoQ group was 0.76 (95% confidence 

interval 0.43 to 1.37). Several of the individual trials re-

ported positive outcomes for some parameters such as symp-

tom class and exercise capacity. It is clear from this metaana-

lysis that there were inadequate number of patients in the 

trials for meaningful results. It seems that to detect 2% re-

duction in mortality, 2100 patients would be required in each 

group for meaningful conclusions.  

 TBARS and MDA which are indicators of oxidative 
stress, showed a significant greater decline in the interven-
tion group, indicating that scavenging of free radicals may be 
a possible mechanism of beneficial effects in patients receiv-
ing carniqgel. This decline in the markers of oxidative stress 
associated with heart failure, may be due to repair of CoQ 
and possibly, carnitine deficiency, which is commonly ob-

Table 4. Effect of Carniqgel on Cardiac end Points in the Two Groups 

 

 Intervention Group (n=31)  Control Group (n=31) 

Data Basal After 12 Months After 15 Months Basal After 12 Months After 15 Months 

Hospitalizations(n%) - 2(6.45%) 9 (29.0 %) - 11(31.45 %) 12(38.68 %) 

Total deaths(n%) - 3(9.68 %) 3(9.68 %) * - 8(25.81 %) 8(25.81 %) 

Total hospitalizations - 5(16.13 %) 12(38.68 %)** - 19(57.26%) 20(64.49 %) 

And deaths.(n %)       

=P<0.05,*=P<02; P value was obtained by comparison of intervention and control group by chi square test, by intention to treat analysis. 
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served in these patients [24-26, 31].
 
Ubiquinol and carnitine 

are known to provide beneficial effects by their antioxidant 
and bioenergetic activity. [3-10, 31]. Increased availability of 
CoQ10 may enhance bioactivity of nitric oxide by decreas-
ing superoxide anion and by interacting with speroxide gen-
eration and free radical production [24-30, 32].

. 
In presence 

of oxidative stress, the inactivation rate of nitric oxide to 
paroxynitrite by superoxide anions may be reduced by 
CoQ10, which may be a possible explanation for the im-
provement in exercise capacity in patients with heart failure

 

[32]. Plasma coenzyme Q showed a rise in the control group, 
although these patients were not supplemented with ubiqui-
nol or coenzyme Q. It is possible, that in CHF, there is in-
creased consumption of antioxidants to fight the free radical 
stress, which may result into their deficiency. The rise in 
CoQ status in the control group, may also be due to a de-
crease in oxidative stress and catecholamines that are higher 
in heart failure. It is possible that standard drug therapy with 
ACE inhibitors and beta blockers may spare CoQ and en-
hance its synthesis, due to a decline in oxidative stress and 
inflammation [1-3]. 

 There is evidence of an immune activation in CHF [1-4]. 

Apart from sparing of ATP, CoQ and carnitine may have 

modest immune activation function [9-14], which are protec-

tive against heart failure. CoQ is quite rich, normally in the 

healthy myocardium. Myocardial biopsies from patients with 

various cardiovascular diseases [24-26], have demonstrated 

low concentrations of CoQ, compared with levels in healthy 

human subjects [26, 27]. Serum CoQ concentrations were 

lower than normal, in this study, compared to those reported 

in healthy subjects in other studies [22, 23, 27-30] (Table 2). 

CoQ deficiency in conjunction with free radical stress, pre-

sent in heart failure patients, may cause a decline in immune 

activation, resulting into greater concentration of pro-

inflammatory cytokines and worsening of heart failure. CoQ 

administration in these patients, can repair the deficit, and 

improve immune status, resulting in to decreased production 

of TNF-alpha and IL-6 with no adverse effect on anti-

inflammatory IL-10. In one study, lower concentrations of 

CoQ and higher concentration of TNF-alpha in patients with 

heart failure have been observed [28]. The dosage of CoQ 

was only 60mg/day in this study, which is insufficient to 

produce therapeutic blood levels (>3.00mg/L) and reduction 

in TNF-alpha. The Tishcon study also showed an improve-

ment in NYHA class heart failure as well as in the quality of 

life, in the presence of a 30 fold increase in CoQ levels and a 

decline in oxidative stress. It is possible that changes in bio-

chemical and clinical parameters of heart failure may be due 

to increased CoQ status in these patients. We did not observe 

any serious adverse effects of carniqgel in this study. 

Longterm follow up studies [8, 11, 20, 23, 31, 32] with 

higher doses of CoQ upto 2700 mg/day and carnitine upto 

15g/day have shown only mild gastric manifestations, such 

as nausea, vomiting and loose stools, without any serious 
adverse effects in heart failure and heart disease.  

 Peak plasma levels are attained 5-10 hours later and the 
mean plasma half life is 34 hours, after oral administration of 
CoQ. Addition of CoQ as a oily matrix or with vitamin E, 
may cause a rapid absorption and increased bioavailability, 
compared to in the powder form. CoQ is sequestrated as chy-
lomicrons and deposited largely in the liver, after absorption, 

as part of very low density lipoproteins [23, 29, 30]. It is a 
fat soluble compound largely excreted via the biliary tract 
and more than 50% of the dose, is eliminated in the feces.  

 There is complete absorption of orally administered L-

carnitine via an active transport system located within the 

intestine mucosa of the duodenum and ileum. Once ab-

sorbed, up to 25% of a given load of L-carnitine may be acy-

lated in the intestinal mucosa and both the free and the acy-

lated forms are distributed all over the body. Following in-

gestion, peak plasma levels of free and total biologically 

active L-carnitine occur in 3-5 hours. Average normal total 

carnitine levels of 59 umol/L and 51 umol/L have been re-

ported for men and women, respectively. The plasma half 

life of L-carnitine may range from 2-15 hours in humans. 

Elimination of carnitine is largely via renal excretion, but it 

is highly conserved in the kidney and greater than 90% of 

the filtered load of carnitine is reabsorbed, in the proximal 

tubules of the kidneys and is returned to the circulation when 

plasma level decreases. Among healthy volunteers, oral ad-

ministration of 2 g L-carnitine, may produce levels of 69 

umol/L. Carnitine levels in the tissues are generally several 

fold greater than those in the plasma, suggesting that an ef-

fective concentrating mechanism exists. Approximately 95% 

of the body stores (25 g of L-carnitine) is found in skeletal 

muscles and heart, with less in liver, kidney and other tissues 
(4 %).  

 In brief, the results of our study provide further evidence 
that ubiquinol +L-carnitine administration for longterm, may 
be associated with improvement in NYHA class heart fail-
ure, quality of life and exercise capacity, as well as hospitali-
zations and deaths, with its increased blood level. Higher 
dosages of CoQ10 (270mg/day) in highly bioavailable solu-
tion form, can markedly enhance the plasma concentration of 
CoQ10 upto 6.3ug/ml without any adverse effects for a long 
period of one year. 
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