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Abstract

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), recently re-
named as systemic exertion intolerance disease (SEID), is a chronic and often
disabling disease. Although the exact pathophysiological mechanism of
ME/CEFS is unknown, immunological abnormalities may play an important
role. Curcumin is a herb with powerful anti-oxidative, and anti-inflammatory
properties. Therefore, we hypothesized that curcumin has favorable effects on
symptomatology in ME/CES patients. In total 52 patients participated, nine
stopped the use of curcumin because of side effects. All remaining patients (n
= 43) met the criteria for CFS; 72% met the criteria for ME. Before and 8
weeks after the use of curcumin complexed with phosphatidyl choline, 500 mg
bid, the CDC inventory for assessment of Chronic Fatigue Syndrome was
filled in. The CDC questions (n = 19) were scored and divided into 2 parts:
the first being specific for CFS complaints (n = 9), the second being scores of
less specific symptoms (n = 10); denoted as CDC rest score. Results showed
that 8 weeks curcumin use significantly decreased the CFS related symptom
scores, but not the CDC rest scores. Analyzing the data separately for ME and
CFS patients, the same significance for the CFS symptom scores was present.
Conclusion: in this open-labeled study, 8 weeks curcumin use in a phospha-
tidyl choline complex reduced ME/CFS symptomatology. Therefore, a ran-
domized placebo controlled study is warranted to assess its efficacy in
ME/CES patients.
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1. Introduction

Curcumin is a herb with powerful anti-oxidative [1], anti-inflammatory [2], an-
ti-mutagenic [5] and anti-microbial properties [3] [4]. Multiple studies have
demonstrated that curcumin exerts its anti-oxidative effects by inhibition of su-
peroxide radicals, hydrogen peroxide and nitric oxide radicals [1]. Other studies
demonstrated that curcumin also increases the activity of many anti-oxidant
enzymes such as catalase [6], superoxide dismutase (SOD) [7], glutathione pe-
roxidase [8] and hemeoxygenase-1 [9].

Oxidative stress can lead to chronic inflammation [10]. ROS production
modulates the expression of NF-kappa B and TNF-a pathways which play a cen-
tral role in the inflammatory response [11]. Curcumin can decrease TNF-a pro-
duction and block NF-kappa B [12]. Curcumin also inhibits inflammatory cyto-
kines, such as interleukins [13] [14], chemokines [15], as well as inflammatory
enzymes, such as cycloxygenase-2 (COX-2) [16], inducible nitric oxide synthase
(iNOS) [17] and others molecules like cyclinD1 [18] (see for extensive reviews in
Ref. [19] and [20]).

Therefore, curcumin has been studied in inflammatory diseases like asthma
[21], rheumatoid arthritis [22], inflammatory bowel disease [23], Alzheimer
[24], mood disorders [25], cancer [26], diabetes [27], pain [28] and cardiovascu-
lar disease [29]. Although the animal experimental studies are overwhelmingly
positive, the data of patient studies are limited. Thus the role of curcumin as a
clinical therapy has yet to be established.

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), recently re-
named as systemic exertion intolerance disease (SEID) in the US [30], is a
chronic and often disabling disease. The exact prevalence is unknown but esti-
mates in the US vary between 850,000 and 4 million patients, in the Netherlands
between 20,000 and 80,000 patients. Patients with ME/CFS have been found to
be more functionally impaired than those with other disabling illnesses [30] [31]
[32]. Although the exact pathophysiological mechanism of ME/CFS is unknown,
immunological abnormalities may play an important role. Oxidative stress is in-
creased [33] [34] [35] [36] [37] in ME/CEFS patients. The data on cytokines are
conflicting and a recent meta-analysis [38] showed no overall change for the 77
plasma cytokines studied in ME/CFS patients compared to controls, with the
possible exception of TGF- S increase in ME/CFS. On the other hand, recent stu-
dies showed that cytokines may be used as a biomarker when taking the illness
duration into account [39] [40] [41]. Also, cytokines in cerebrospinal fluid show
a distinct pattern in ME/CEFES patients [42]. Because of the anti-oxidative and an-
ti-inflammatory properties of curcumin, we hypothesized that curcumin has fa-
vorable effects on symptomatology in ME/CFS patients. This hypothesis was
supported by a study in a chronic fatigue mouse model during water immersion
stress testing. In this study, curcumin decreased immobility time, and oxidative
stress and TNF-a levels [43].
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2. Patients and Methods

Patients with ME/CFS were asked to participate in the registry and gave in-
formed consent. All fulfilled the Fukuda criteria for CFS [44]. Also, patient com-
plaints were scored according to the ME criteria [45]. Patients were classified as
ME or atypical ME. Patients were asked to fill-in the CDC inventory for assess-
ment of Chronic Fatigue Syndrome [46], Dutch language version [47], prior to
the start of using curcumin and return the questionnaire by post or email. After
8 weeks of curcumin use, the same questionnaire was filled in. Patients used
Curcumin Phytosome (Curcuma longa extract complexed with phosphatidyl
choline; NOW®) 500 mg capsules twice a day. According to the manufacturer the
capsules contained minimally 18% (90 mg) curcuminoids.

In total 58 patients participated. 6 patients stopped the use of curcumin be-
cause of side effects, of 8 patients the second questionnaire was not returned,
despite two reminders. They were also excluded, leaving 44 patients for the final
analysis. The work described has been carried out in accordance with The Code
of Ethics of the World Medical Association (Declaration of Helsinki) for expe-
riments involving humans. The medical ethics committee of the Slootervaart
Hospital, Amsterdam, NL, approved the study (code U/17.089/P1736).

2.1. Data Analysis

The CFS CDC inventory contains 19 symptom questions and collects informa-
tion about the presence, frequency, and intensity of 19 fatigue and illness-related
symptoms during the month preceding the interview; these include all the
CFS-defining symptoms (post-exertional fatigue, unrefreshing sleep, problems
remembering and concentrating, muscle aches and pains, joint pain, sore throat,
tender lymph nodes and swollen glands, and headaches).Perceived frequency of
each symptom was rated on a five-point scale (0 - 4) time), and severity or in-
tensity of symptoms was measured on a four-point scale (0 - 3). Individual
symptom scores were calculated by multiplying the frequency score by the in-
tensity score. For this purpose the intensity scores were transformed into equi-
distant scores (0, 1, 2.5 and 4) before multiplication resulting in range 0-16 for
each symptom [46]. The CDC score contained the summed score of the 19
symptoms. Furthermore, the CDC score was divided into 2 subgroups: the CFS
score and the CDC rest score. The 8 CFS defining symptoms are post-exertional
fatigue, unrefreshing sleep, problems remembering or concentrating, muscle
aches and pains, joint pains, sore throat, tender lymph nodes and swollen glands,
and headaches. In the CFS diagnostic criteria memory and concentration diffi-
culties are taken as one combined symptom, whereas in the CDC inventory
these 2 symptoms are scored separately. Therefore, for the CFS score the 9 above
mentioned symptoms were summed. The 10 remaining CDC questions, not re-

lated to the CFES score, were also summed and labeled as CDC rest score.

2.2, Statistical Analysis

Scores were tested for normal distribution using the Shapiro-Wilk test in SPSS
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(IBM SPSS version 21). All data were normally distributed, except for the CDC
rest scores pre and post curcumin use. Normally distributed data were presented
as mean * SD, the CDC rest scores as median + IQR. Data were compared with
Student’ t test for paired and unpaired data, where appropriate. A p value < 0.05

was considered significantly different.

3. Results

Table 1 shows the demographic data. 35 females and 9 males were included.
Mean disease duration was 17 + 10 years. Except for length and weight, there
were no differences between males and females (data not shown).

Table 2 shows the CDC inventory results. After 8 weeks of curcumin use,
both the total CDC scores and the CFS scores were significantly lower (p < 0.05
and p < 0.01, respectively), compared to pre curcumin use. The reduction of the
total CDC score was due to the significant reduction of the CFS score, the CDC
rest score did not change significantly.

ME and atypical ME patients were analyzed separately in Table 3.

The pre curcumin CDC and CFS scores were significantly lower in the atypi-
cal ME group compared to the ME group. Similarly, the CDC and CEFS scores
post curcumin use were also significantly lower in the atypical ME group com-
pared to the ME group. In both patients groups a significant reduction in the
CFS score was observed, while the remaining symptoms did not change signifi-
cantly.

Table 1. Baseline data.

No of patients 44
CFS (%) 44 (100%)
ME/atypical ME (%) 32/12 (73/27%)
Gender F/M (%) 35/9 (80/20%)
Age (years) 47 + 11
Disease duration (years) 17 £10
Length (cm) 173+ 8
Weight (kg) 71+ 15
BMI 23.6 £3.8
SBP (mmHg) 136 +15
DBP (mmHg) 82+8
HR (bpm) 74 +12

Table 2. CDC inventory for all patients (n = 44).

Pre curcumin 8 wks curcumin p value
CDC sympt. score (mean * SD) 91 +38 79 +40 <0.05
CFS sympt. score (mean + SD) 59 +25 5125 <0.01
CDC rest score (median + IQR) 30 £28 26 +22 ns
Sympt.: symptom; wks: weeks.
DOI: 10.4236/ijcm.2018.95031 359 International Journal of Clinical Medicine
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Table 3. CDC inventory for CFS in ME (n = 32) and atypical ME (n = 12) patients.

Pre curcumin 8 wks curcumin p value
ME pat: CDC sympt. score 103 £ 36*4*** 93 & 34%** ns
ME pat: CFS sympt. score 66 + 237 59 + 217 <0.05
ME pat: CDC rest score 37 £ 21°°°° 34 +18°°°° ns
atyp ME :CDC sympt. score 5721 43 +30 <0.05
atyp ME :CFS sympt.score 39+18 30+22 <0.05
atyp ME: CDC rest score 18+7 13+£10 <0.05

Atyp: atypical; wks: weeks; sympt.: symptom; ME vs atyp ME CDC sympt. score ****: p < 0.001; ME vs atyp
ME CEFS sympt. score ###: p < 0.005; ####: p < 0.001; ME vs atyp ME CDC rest score: °°*°: p < 0.001.

Figure 1 shows the difference in the total CDC, CFS score and CDC rest score
between pre and 8 weeks of curcumin use in all patients, in ME and atypical ME

patients.

4. Discussion

To the best of our knowledge, this is the first study that indicates that curcumin
use has a positive effect on symptoms in ME/CFS patients as assessed by the
CDC inventory for CFS. The CDC inventory consists of a combination of
symptoms which are typical for ME/CFS patients and of other less specific
symptoms. The data show that especially the typical CFS symptom scores are
significantly reduced by the use of curcumin. The changes in the other symp-
toms are not significant. Symptoms may include a perpetualflu-likestate, so-
rethroats, tender/swollen lymph nodes, muscle pain, achy joints without swelling
or redness, headaches, chills, “feverishness” and sensitivities to foods, odors, and
medications [30], and are indicative for inflammation. As increased oxidative
stress and altered cytokine patterns have been demonstrated in ME/CFS
[33]-[42], it is likely that curcumin exerts its beneficial effects by the an-
ti-oxidative [1], and anti-inflammatory [2] properties. However, the exact me-
chanism needs to be determined. Moreover, ME/CEFS is considered to be in part
a neuro-inflammatory disease [48] [49]. Curcumin passes the blood-brain bar-
rier [50] and it is therefore tempting to assign the positive effects to an an-
ti-oxidative and anti-inflammatory effect in the brains. This also needs to be de-
termined.

The uptake of curcumin is low. In relation with the administration form, en-
capsulation in liposomes, polymeric nanoparticles, cyclodextrin encapsulation,
lipid complexes or by synthesis of polymer-curcumin complex have been inves-
tigated [19]. All of them have helped increase the activity and bioavailability
[51]. In this study curcumin complexed with phosphatidyl choline was used.
Previous studies showed that curcumin bioavailability was increased over un-
processed curcumin [52] [53]. Our study indicates a modest effect of curcumin

on symptom relief. Possibly a higher curcumin dose may result in a larger effect.
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Figure 1. (a) Difference between the CDC, CFS score and CDC rest score pre and post 8
weeks of curcumin use for all patients. Data are presented as mean + SEM; (b) Difference
between the CDC, CFS score and CDC rest score pre and post 8 weeks of curcumin use
for patients meeting the ME criteria. Data are presented as mean + SEM.

Since the introduction of the ME criteria there has been a continuous debate
whether CFS and ME are the same or different diseases [54] [55]. In this study
all patients were diagnosed as having CFS and a subset of 72% of patients met
the criteria for ME. Patients with ME had a significantly higher CDC, CFS and
CDC rest symptom scores than the patients with CFS and atypical ME. This is in
line with previous studies of Jason et al [56] [57] suggesting that CFS and ME
are not different but merely are a continuum in disease severity expression.
However, more importantly, the favorable effects of curcumin are both present
in CFS and in ME patients.

Unexpectedly, a relatively high number of ME/CFS patients (n = 6, 10%)
stopped the use of curcumin because of side effects. The explanation may be that
multiple chemical sensitivities are prevalent in ME/CEFS patients. In the study of
Brown and Jason, the co-occurrence was almost 24% [58]. It is unclear whether

the drug itself or added excipients cause the intolerance.

5. Limitations

This study was an open-labeled study, without a placebo arm. A high number of
patients (n = 8, 14%) did not return the first or second questionnaire, possibly
leading to bias. A number of patients in the outpatient clinic admitted that they
had difficulties with filling-in the questionnaire. This is most probably due to
their memory and concentration problems, a disabling feature of the disease. A

supervised fill-in approach may overcome this problem.

6. Conclusion

In this open-labeled study, 8-week curcumin use in a phosphatidyl choline com-
plex reduced ME/CFS symptomatology. A randomized placebo controlled study

is warranted to assess its efficacy in ME/CFS patients.
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