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Background: Hypothalamic dysfunction has been suggested in Fibromyalgia (FMS) and
Chronic Fatigue Syndrome (CFS). This dysfunction may result in disordered sleep,
subclinical hormonal deficiencies, and immunologic changes. Our previously published
open trial showed that patients usually improve by using a protocol which treats all the
above processes simultaneously. The current study examines this protocol using a
randomized, double-blind design with an intent-to-treat analysis.

Methods: Seventy-two FMS patients (thirty-eight active: thirty-four placebo;
sixty-nine also met CFS criteria) received all active or all placebo therapies as a unified
intervention. Patients were treated, as indicated by symptoms and/or lab testing, for: (1)
subclinical thyroid, gonadal, and/or adrenal insufficiency, (2) disordered sleep, (3)
suspected NMH, (4) opportunistic infections, and (5) suspected nutritional deficiencies.

Results: At the final visit, sixteen active patients were “much better,” fourteen

“better,” two “same,” zero “worse,” and one “much worse” versus three, nine, eleven,



six, and four, respectively, in the placebo group (p <.0001, Cochran-Mantel-Haenszel
trend test). Significant improvement in the FMS Impact Questionnaire (FIQ) scores
(decreasing from 54.8 to 33.2 versus 51.4 to 47.7) and Analog scores (improving from
176.1 to 310.3 versus 177.1 to 211.9) (both with p <.0001 by random effects regression),
and Tender Point Index (TPI) (31.7 to 15.5 versus 35.0 to 32.3, p <.0001 by baseline
adjusted linear model) were seen. Long-term follow-up (mean 1.9 years) of the active
group showed continuing and increasing improvement over time, despite patients being
able to wean off most treatments.

Conclusions: Significantly greater benefits were seen in the active group than in
the placebo group for all primary outcomes. Using an integrated treatment approach,

effective treatment is now available for FMS/CFS.

INTRODUCTION

Fibromyalgia (FMS), which currently affects an estimated 3 to 6 million Americans (1,
2), and Chronic Fatigue Syndrome (CFS) are two illnesses which often coexist. Severe
persistent fatigue, diffuse migratory pain, cognitive dysfunction, and disordered sleep are
common symptoms that patients often report in these overlapping syndromes. Current
research suggests that many triggers can initiate a cascade of events, causing
hypothalamic — target gland axis dysfunction (3, 4) and associated loss of normal
circadian cycling of cortisol secretion (5). Hypothalamic dysfunction may result in some

of the changes reported in FMS and/or CFS. These include:

1; Disordered sleep (6, 7) with associated pain (8). Disordered sleep (as well as hormonal
and other changes) may cause immune dysfunction—e.g., Natural Killer Cell dysfunction
(9), decreased proliferative responses (10) and opportunistic infections (6, 11).

2; Hormonal deficiencies and hypothalamic-pituitary-target gland axis dysfunction (3, 4,
6, 12). These can also contribute to the neurotransmitter changes seen in FMS (13). And

3; Autonomic dysfunction—including Neurally Mediated Hypotension (NMH) (14, 15).



Macro and micro nutrient deficiencies have also been shown by some authors (16-19). In
our initial pilot study (20), we explored the side effects, dosing and effectiveness of
simultaneously treating the above problems. We found that simultaneously treating these
resulted in significant clinical improvement. Which mix of treatments were needed,
however, varied from patient to patient.

Although a concept that is sometimes uncomfortable and foreign to traditional
styles of thinking, the need for multiple interventions can occur when an illness affects a
critical control center (such as the hypothalamus) which impacts the multiple systems
noted above. Unfortunately, we have not yet found a single treatment that reverses
hypothalamic dysfunction directly. Thus, this situation is different from illnesses that
affect a single target organ and which can be treated with a single intervention. For
example, pituitary dysfunction itself often requires treatment with several hormones. This
effect is multiplied in hypothalamic dysfunction, which affects several critical systems in
addition to the pituitary gland. We therefore hypothesized that an integrated treatment
approach based on simultaneously treating the above problems (even if a modest degree
of suspicion that would usually not be treated is present) will be clinically beneficial in
CFS and FMS. Subgroup analysis was done to assess the effect of antidepressant therapy.
Our current study tests the efficacy of this therapeutic approach and the above hypothesis
using a randomized, double-blind, placebo-controlled protocol with an intent-to-treat

analysis in an outpatient setting.

MATERIALS AND METHODS

Inclusion Criteria

Seventy-two patients with FMS who met entry criteria were entered into the study
between November 1995 and November 1997. All but three (all in the active group) also
met the 1994 Center For Disease Control (CDC) criteria for CFS (21). Patients were
recruited by word of mouth, patient support groups, and media reports regarding our

research center. All patients were required to meet 1990 American College of



Rheumatology (ACR) criteria for FMS (22). Patients were not considered study
candidates if major intercurrent illnesses (e.g., active cancer, multiple sclerosis, poorly
controlled Diabetes, Emphysema, or Lupus) were present that could cause their
symptoms. In addition, patients were excluded if:

they were overtly hypothyroid (i.e., low T4 and elevated Thyroid Stimulating Hormone
[TSH]) or hyperthyroid (i.e., high T4 and low TSH).

Creatinine >1.9 mg/dL (168umoL/L), AST >60 u/L (1.00 ukat/L), glucose > 200 mg/dL
(11.1mmol/L), Hematocrit (HCT) < .34 or Erythrocyte Sedimentation Rate (ESR)
>45mm/h were present. Patients were not excluded for depression, anxiety or sleep
disorders.

Patients discontinued any previous treatments when able (except thyroid
hormones, estrogen and progesterone) that were part of the study protocol. Patients were
allowed to continue or begin active treatment upon completing the study and to
participate in any other interventions on their own that were not part of the study
protocol. Patients received a thorough history, physical exam and lab testing including a
Complete Blood Count (CBC), Chem 18, serum magnesium, ESR, Urinalysis with micro,
B12, Folate, Total T3, Free T4 or Free T7 index, TSH, HgbA C, Cortrosyn (25 unit)
Stimulation test, DHEA-Sulphate, IgE and stool O & P’s. Follicle Stimulating Hormone
(FSH), Luteinizing Hormone (LH) and estradiol levels were checked in females. Free
Testosterone levels and stool tests for Clostridium difficile toxin were checked in a subset

of the patients. Detailed informed consent was obtained from each patient.

Patient Population

Patient demographics at study entry are described in Table 1. Mean age at entry was 44.6
years (std. dev. 8.1, range 23—-61). Sixty-six of 72 patients (92%) were female, and mean
reported duration of CFS was 8.3 years (std. dev. 6.5, range 0.5-34 years). Average
number of physicians consulted before coming to this clinic was 7.7 (range 0—100).
Placebo patients were four years older, on average, than active-treatment patients (p =

0.037 by t-test), but there were no other significant demographic differences. The two



treatment groups had no significant, or nearly significant, differences in mean entry
values of the outcome measures, including the individual components of the Analog
Total. With a possible range of 0—500, entry visit mean Analog Total was 176.5 (std. dev.
64.1, range 20-355) and, with a possible range of 0-80, the entry visit mean
Fibromyalgia Impact Questionnaire score was 53.2 (std. dev. 9.6, range 30.4-74.6).
Seventy-two patients met entry criteria and began treatment. Thirty-eight patients were
randomized to the active intervention and 34 to the placebo intervention. The treatment
protocol described below was completed by 32 patients in each group. The remaining 8
(6 active, 2 placebo) dropped out between visits 1 and 3. For some outcomes and visits,
missing data yield sample sizes below 72 but, unless indicated, reported results concern
the intention-to-treat sample. Participants gave written informed consent at the time of
the initial examination and were informed of the double-blind, placebo-controlled nature
of the study. The protocol is consistent with the principles of the Declaration of Helsinki.
Randomization and Blinding

Treatment was assigned in randomized blocks of six (B.B.). Patients then chose a
date convenient for them to begin the study. Midway through the study, our statistician
(L.M.), using the random number facility in SAS, generated the remaining code to
maintain an equal number of active and placebo patients. Codes were kept away from the
clinic in areas not accessible to patients or to the treating physician. Decisions as to
whether the patients met entry criteria and their treatment prescriptions were made by the
treating physician (J.E.T.), who was blinded to the patients’ assignment and allocation
sequence.

When possible, medications and identically appearing placebos were obtained
from the companies making them. When not available, placebos were made by the
pharmacist to approximate the medications’ appearance. The treating physician did not
have access to the medications. Containers of medications were labeled with various
codes, with the code sheet accessible only to the pharmacist and the person responsible
for dispensing medication (B.B.).

Outcome Measures



Four outcome measures were used. The primary outcome measures were the

initial versus the final visit scores:

1) Overall response—At the final visit the patients were asked whether they felt much
worse, worse, same, better or much better after completing the protocol.
2) Visual Analog (well-being) Scale (VAS) of 0—100 for 5 questions (obtained at each
visit):

A) How is your energy? 0 (near dead)—100 (excellent)

B) How is your sleep? 0 (poor sleep)—100 (excellent, uninterrupted sleep)

C) How is your mental clarity? 0 (severe “brain fog”)—100 (normal healthy)

D) How bad is your achiness? 0 (very severe, painful)-100 (no problem)

E) How is your overall sense of well being? 0 (horrible)-100 (great)
3) FIQ or Fibromyalgia Impact Questionnaire (disability index)—described previously
(23) (obtained at each visit).
4) Tender Point Index (TPI)—This value is calculated by multiplying the number of
positive tender points (TP—out of 18) by their degree of tenderness (1= TP painful, 2=
grimaces, withdrawal or involuntary jerk on TP palpation, 3= markedly withdraws on
palpation, 4= patient refuses to allow a TP to be examined because of the severity of the
pain) (maximum score of 72). Five patients had their TPI checked 3 times (each 1 hour
apart) at the initial visit, with TPI scores showing good intra-visit consistency. The TPI

was assessed at the initial and final visits.

After the study was completed, overall response, Analog and FIQ scores were
checked on all available patients (who opted to stay on treatment) to assess for
tachyphylaxis and/or continuing improvement and the patient’s ability to maintain their

improvement after tapering off most of the treatments.

Treatment



It has been suggested that, in Myofascial Pain Syndrome (MPS), tissue needs for various
hormones and nutrients are often greater than can be supplied by low-normal blood levels
(24). Our initial study suggests that this also occurs in FMS (20). The symptom checklists
we used (25), and a detailed discussion of our overall diagnostic and treatment protocols
and the rationale behind them have been discussed and published previously (20, 25, 26).
The protocol has also been integrated into a computerized algorithm (27). The specific
(and less extensive) treatment protocol we used in this study is described in Table 2. Each
patient received either all active or all placebo treatments as a unified intervention. How
many active patients received each treatment and how decisions were made on which

treatments to use in each individual patient is also described in Table 2.

Sample Size and Power

With a two-sided t-test, power 80% and type I error 5%, sample sizes of 38 and 34 allow
detection of a standardized effect of 0.67, which is considered moderate. At the last visit,
this effect corresponds to about 73 points and 11 points for the Analog Total and FIQ
scales respectively—effects that we judged to be clinically significant.
Statistical Methods

Analog score totals and the FIQ, both of which were measured repeatedly, were
compared between placebo and active treatment groups by two regression models, one
for post-baseline trends in scores (random effects regression in SAS PROC MIXED, with
time defined by visit number) and one for time to a 30% improvement over baseline
scores, (i.e., a reduction for the FIQ and an increase for the Analog Total). Not all
subjects had such changes, so the latter is a possibly-censored outcome and was analyzed
by the Cox proportional hazards regression SAS PROC PHREG and by non-parametric
Kaplan-Meier estimates implemented in SAS PROC LIFETEST, with time defined by
elapsed days since study entry. Two random effects regression models were considered,
one with treatment main effect only and one with both main effect and treatment by time
interaction; the main effect estimates average post-baseline differences while the

interaction assesses how rapidly treatment group means diverge. Stepdown likelihood



ratio tests were used to select the best regression models. The Tender Point Index was
recorded only at baseline and completion, and was analyzed by linear regression with
baseline value as a covariate. The Cochran-Mantel-Haenszel test was used to compare
treatments regarding the categorical Patient=s Summary. P < 0.05 was considered
significant and statistical tests are two-sided, but without multiple comparison

adjustments.

Timing of Visits and Duration of Follow-up

Excluding a several-month time-period during which follow-up visits were unavailable,
time trends in all analyses were based on elapsed days since study entry. Visits were
scheduled one month apart and the median interval between consecutive visits was 31
days (26 and 37 days are the 25th and 75th percentile). The interval was nearly constant
over the full period of follow-up. Subjects were followed for a median duration of 101
days and 96 days in active and placebo groups, respectively (25th percentiles: 88 and 89
days, 75th percentiles: 124 and 106 days).

RESULTS

Analog Total and FIQ Scores

Means and standard deviations by visit are in Table 3. Figures 1a and 1b show both
observed means and average predicted values from a random effect regression model, the
latter only for visits 2 and later since baseline scores are predictors in the model. After
adjustment for baseline score and age, the best model for Analog Total (Figure 1a) has
only a significant main effect of the treatment (estimated effect 72, 95% CI (37, 108), p <
0.0001 for a test of no difference). Mean Analog Total increases rapidly from visits 1 to 2
in the actively treated group and more slowly thereafter. After visit 2, there is a similar
rate of improvement in the placebo group but not the early rapid increase seen in the

actively treated group. The between-treatment difference of mean Analog Total scores



was significant by visit 2 (two-sided p-value 0.005 by t test) and roughly constant
thereafter. Also adjusting for baseline score and age, the best model for FIQ (Figure 1b)
shows a significant main effect of treatment (estimated effect—11, 95% CI [-16, -6], p <
0.0001 for a test of no difference). Mean FIQ declines slowly in the placebo group and
more rapidly in the actively treated group with a significant difference seen by the third
visit (two-sided p-value 0.0012 for t-test of no difference at visit 3). At the final visit,
significant improvement in the FIQ (decreasing from 54.8 to 33.2 vs. 51.4 to 47.7) and
Analog scores (improving from 176.1 t0310.3 vs. 177.1 to 211.9) (p < 0.0005 by
unadjusted t-test comparing final scores and p < 0.0001 by random effects regression
incorporating repeated measures for both FIQ and Analog) are seen.

By treatment group, Kaplan-Meier curves of the time to 30% improvement in the
two outcomes are seen in Figures 2a and 2b. Exact event times were interpolated between
visits to identify when a 30% change was first seen. Events occurring after 100 days past
baseline were truncated because of the small remaining sample size. For the Analog
Total, 30/35 active group patients (86%, median time 22 days) improved by 30% while
on study compared to 19/34 (56%, median time 70 days) of placebo group patients.
Again, the time to 30% improvement is substantially and significantly shorter in the
active group (log-rank test p-value 0.0006, Cox model p-value 0.0013 after adjustment
for age and baseline Analog Total). For the FIQ 25/36 active group subjects achieved this
improvement while on the study (69%, interpolated median time 58 days) compared to
11/34 placebo group subjects (34%, median time 101 days); the time to 30%
improvement is substantially and significantly shorter in the active group (log-rank p-

value 0.003, Cox model p-value 0.007 after adjustment for age and baseline FIQ).

Impact of Anti-Depressants on Study Outcomes

At some time during the study, Serotonin Uptake Inhibitors (SSRI’s), Amitriptyline and
Cyclobenzaprine were used by 76, 26, and 26 percent of the active group subjects and 74,
32, and 32 percent of the placebo group subjects. To address the possible impact of the

non-randomized use of antidepressants on evidence of an overall treatment effect,



random effects regressions tested the effect of the primary, randomized treatment
adjusting for baseline score, visit, age, and the time-varying use of an SSRI,
Amitriptyline, or Cyclobenzaprine. Antidepressant use was coded as three time-
dependent covariates, each taking value 0 (no use or use stopped on that visit) or 1
(antidepressant prescribed or still in use) one visit before the Analog Total or FIQ
outcome. In the placebo group, the antidepressants were shams so, for these subjects, a
test of antidepressant effect compares a sham product to no product.

The regression models showed that SSRIs significantly decrease the FIQ
(estimated 5.2 points improvement in sham or true SSRI users, p-value 0.029 for a test of
zero effect) with no significant difference in the impact of the SSRI according to whether
it was true or sham (p-value 0.55 for the interaction of treatment by SSRI). There were no
other significant antidepressant effects in either treatment group on either Analog Total or
FIQ. Furthermore, in models that adjusted for use of the three antidepressants, tests of
the effect of the randomized treatment on the two primary outcomes remained highly
significant (p < 0.0001 for both Analog Total and FIQ). Thus, these analyses identified a
single significant effect of antidepressants with little impact on the primary comparisons

of the active and placebo treatments.

Tender Point Index and Patient Overall Response

At the last visit, the mean TPI (Figure 3) was significantly lower in the actively treated
group (p <.0001 by t-test). A regression analysis showed that TPI score at the final visit
was significantly related only to treatment and TPI score at entry and not to age or
number of visits. At each TPI entry score, actively treated patients had mean adjusted
scores 15.1 points lower than placebo patients (p <.0001).

The distribution of patients overall response scores are in Figure 4 and Table 3 for
66 of 72 patients including all 64 patients who completed the study. Scores were
significantly better among actively treated patients: p <.0001 by Cochran-Mantel-
Haenszel trend test. If the ratings are assigned values from — 2 (much worse) to +2 (much

better), with zero for “same,” mean scores were 1.33 (SD = 0.85) in the actively treated



group and 0.03 (SD = 1.16) in the placebo group (p <.0001 by t-test). Overall response
scores were missing for 6 patients, of which 5 were in the actively treated group (mean
final Analog Total score of 214) and 1 was in the placebo group (final Analog Total score
of 260). There is no evidence that the end-of-study summary was biased by the missing
values.
Patients Meeting CFS Criteria and Patients Completing The Study

Conclusions for these patient subgroups (n = 69 and n = 64) were qualitatively the
same as for the 72 patients in the intention-to-treat sample. For 69 patients in the
intention-to-treat sample who met CFS criteria, random effects regression analyses for
Analog Total and FIQ scores yielded estimated treatment effects of 71.5 and -11.4 points
(p <.0001 for both), which are similar to findings for the 72 intention-to-treat patients.
Results for the 64 patients that completed the study, including both effect sizes and p-

values, were also similar to those for the 72 patients (details omitted).

Drop Outs

One patient in each group dropped out because of side effects and one in each group
dropped out with no reason given. One active patient dropped out because “there were
too many pills” and three active patients dropped out because they were “too busy” to be
in the study (two of these because of new, severe illnesses in a family member).
Adverse events

By treatment group and body system, numbers of reported adverse events are
given in Table 4. Patients were asked if they had complaints, but possible responses were
not suggested. There were no significant differences between the treatment groups
regarding any adverse event category although 7/38 active recipients compared to 2/34
placebo recipients reported a dermatological event (one-sided p = 0.10 by Fisher’s exact

test).

Pre and Post Study Cortrosyn Testing



Toward the end of the study 7 active patients given cortisol (and 13 given cortisol
placebo) had post study Cortrosyn stimulation tests done. In the 7 active patients, average
cortisol levels increased or stayed the same after treatment. Average cortisol levels
(mcg/dL) pre, 2 hour and 1 hour post cortrosyn Intra-Muscularly (I.M.) were 14, 23, and
26 before treatment and 17, 23, and 26 after treatment. These results suggest that adrenal

suppression did not occur with the low doses of cortisone used in the study.

Post Study Follow-Up

We were able to obtain follow-up data on 41 patients who chose to continue active
treatment (many with their primary physicians) after the study. This data was obtained an
average of 1.9 years after beginning active treatment. One had died (Melanoma). In the
other 40, Analog and FIQ scores improved from 185 to 351 and 51.5 to 28.2 in those
originally in the active group (180 to 308 and 51.4 to 36 in the total group). Of 38
patients for which ‘overall response’ scores were available, 23 were “much better,” 10
“better,” 4 “same,” 0 “worse,” and 1 “much worse.” The above includes 11 patients (10
from the placebo, 1 from the original active group) who were unable to get part of the
treatment because of the medications’ cost or because their primary care physician was

unwilling to prescribe it.

Discussion

There are times that an illness occurs as a cascading series of events, where each
dysfunction may trigger several others. We believe that this pathophysiology occurs in
CFS/FMS. While these syndromes can be somewhat improved by treating a single
underlying process, our pilot (20) and current studies suggest that treatment is more
effective when all of the processes are treated simultaneously as an integrated whole.
Immune dysfunctions have been suggested in CFS (9, 10). In this current study,
Clostridium difficile testing was positive in 11 out of 53 of the CFS/FMS patients we
tested (20.7%), vs. a 2% prevalence in a healthy population (36). This may reflect both



the host defense against opportunistic infections and the need for (often recurrent)
antibiotics. Treating the various bowel infections frequently resolved severe
gastrointestinal symptoms, often previously diagnosed as Irritable Bowel Syndrome, that
had been present for years.

Non-restorative sleep is also suspected in FMS/CFS. Hypothalamic dysfunction
can cause insomnia (6), which may be especially disruptive to slow-wave sleep. In
healthy subjects, short-term sleep deprivation causes diminished cognitive function,
decreased oral temperature and increased pain sensitivity. Experimental disruption of
deep (slow-wave) sleep results in myalgias and fatigue (7). Clinical studies in FMS show
that measures of pain and fatigue correlate with patients’ assessment of sleep quality and
improve with medications (e.g., amitriptyline and cyclobenzaprine) that restore stage 3
and stage 4 sleep (6). Sleep deprivation is immunosuppressive in animal models (6, 11)
and may cause the decreased growth hormone levels seen in FMS patients (6).

Unfortunately, most hypnotic sleep aids currently in use decrease deep stages of
sleep. Zolpidem (Ambien), however, maintains deep (stage 3 and 4) sleep (37). Because
zolpidem is short acting, and because of the severity of the disordered sleep, it may be
necessary to add other sleep treatments (e.g., trazodone, clonazepam, and carisprodol—
often in combination). These treatments are adjusted so that the patient gets 7—8 hours of
uninterrupted sleep without waking or next day sedation.

Autonomic dysfunction (e.g., Neurally Mediated Hypotension or NMH) is also
common in CFS (15, 38), and may be ameliorated by increasing salt and water intake.
Fludrocortisone (Florinef), may occasionally also improve NMH.

Some physicians may be uncomfortable with a study: 1) that uses multiple
interventions adjusted for each patient and 2) that treats patients based on symptoms
despite lab values being within the normal range. When possible, we prefer approaches
without these difficulties. When not possible, it is important to remember that neither of
these concerns has any significant impact on the scientific or clinical validity of the study
data. It is, however, helpful to explore the rationale for using this approach in FMS/CFS.

Chronic unrelieved stress or distress (e.g., infectious, metabolic, situational, etc.)

may “blunt” the stress response and its various axes and result in hypothalamic



suppression. This may cause the cascade effect discussed in the introduction, and
FMS/CFS may therefore effect multiple systems throughout the body. Each of these may
then require simultaneous treatment. We believe that this mitigates the bias toward
testing each individual treatment separately. It is helpful to remember that this bias comes
from our having been trained in a period when a reductionistic approach was
fashionable—and not because this approach holds any greater scientific validity.

Why then, would one treat for a process if the blood test is “normal”? Unlike
primary organ failure, where the deficits eventually become marked, alterations in the
patients’ regulatory system can cause multiple marginal deficiencies, which, in the
aggregate, may cause severe dysfunction. Much of our hormonal testing is based on
primary gland failure and may not have been validated in conditions where blunting of
the hypothalamic axes or peripheral resistance to hormone activity (4, 39, 40) may occur.
To use thyroid testing as one example, the TSH level, which is the only thyroid test that
some physicians check in these illnesses, has been shown to have a blunted response to
Thyrotropin Releasing Hormone (TRH) stimulation in FMS (4). Recent research suggests
that normal thyroid lab tests are also often seen in the presence of multiple symptoms
common in hypothyroidism (41), and that subclinical hypothyroidism is highly prevalent
in some subgroups (e.g., elderly woman) with a concomitant increase in significant
morbidity (42). In fact, in a Health Maintenance Organization HMO, when thyroid blood
testing was ordered (i.e., even where it was likely that the ordering physician strongly
suspected a thyroid disorder), only 3.2% (~2 Standard Deviation [SD]) of the tests
showed overt hypothyroidism (43). The problem with using a lab standard of 2 SD, is
that even though it’s statistically useful, it may not be clinically appropriate. As Professor
A.J. Padilla, of Einstein College of Medicine, notes, some disorders occur “in continuity”
without a clear defining line between health and illness. “Physicians and normal persons
tend to derive comfort from the ability to classify things based on objective criteria. In the
case of disorders in continuity, this requires the establishment of arbitrary cutoffs to
separate the well from the ill... This results in a trade off between sensitivity... and
specificity.” He notes four methodologies for defining this cutoff. Using 2 SD appears to
be the least sensitive by far (one option is the top 10% [vs. 2 2%] of the population) (44)!



This also suggests that our current lab norms, while possibly specific, may not be
adequately sensitive and will miss many patients who might benefit from treatment. As
has often been the case in medicine’s history (e.g., diagnosing Angina based on
symptoms before stress testing was available), physicians may need to rely on clinical
information (e.g., weight gain, fatigue, myalgias, slow ankle reflex relaxation phase, etc.
for hypothyroidism) to treat patients while waiting for the confirmatory technology to be
developed and tested. Indeed, the importance of this concept is further supported by
newer data that suggests that most patients who are clinically hypothyroid may have
normal thyroid blood tests (45) and, when treated with thyroxine, have significant clinical
improvement (46)! Indeed, when following thyroid therapy, thought-provoking work by
Fraser, et al., suggests the possibility that “biochemical tests of thyroid function are of
little, if any, value clinically” and that following clinical signs and symptoms may be
more reliable (47).

While recognizing our natural resistance to multiple treatments of perhaps subtle
deficiencies, we also recognized the need to test, in a randomized, placebo-controlled
trial, the clinical experience of many physicians who effectively treat these syndromes
using the above approach. Despite these misgivings, the possible limitation of our tests’
sensitivity, the relative safety of low dose hormonal supplementation (34, 35), and the
marked improvement in the severe debilitation experienced by many patients speak in
favor of our moving beyond this resistance.

There are several other limitations to our study. Because inclusion criteria
selected only adult FMS patients without other major intercurrent illnesses and only CFS
patients who also had FMS, our results may not be generalizable to secondary FMS (e.g.,
patients who also have Lupus or Rheumatoid Arthritis), a pediatric population, or to CFS
patients without FMS. We have found that these smaller subsets of patients usually
improve with our treatment protocol, but have a higher incidence of treatment failures.
We do not recommend that this protocol be used in patients with multiple sclerosis.

A second limitation was our inability to get exactly identical placebos for some
study medications. Also, in any placebo-controlled study using psychoactive drugs,

unblinding may occur because of the side effects of these medications. That there was no



significant difference in the number of patients experiencing side effects between the two
groups, however, suggests that unblinding did not occur. The treating physician did not
have access to the medications during the study. In addition, at the final visit only 5
patients thought that they could tell if they were on active or placebo based on the
medications’ appearance or side effects. Of these, two guessed correctly and three
incorrectly suggesting that blinding was effective.

A third concern is whether the benefit seen in our study was predominantly
caused by SSRI and/or tricyclic use. Several other controlled studies have shown benefit
with using tricyclics (e.g., amitriptyline or cyclobenzaprine) (48). Unfortunately the
benefit is often modest and may wane after 6 months (31). A report by Goldenberg, et al.
showed that Fluoxetine and Amitriptyline (individually or combined) for 6 weeks, were
much more effective than placebo (32) Other controlled studies using SSRI’s alone,
however, did not show them to be of significant benefit relative to placebo (49, 50, 51).
In our study, analysis of the data suggests that SSRI’s and/or tricyclics were not
significantly more effective than placebo and p values remained < .0001 when our data
was adjusted to exclude the effect of these agents.

A fourth limitation is the lack of objective measures to monitor the effectiveness
of treatment. The impact of FMS/CFS may, however, be reasonably estimated by
subjective symptoms. Thus, the patient’s symptom assessment can be used as a reliable
method to measure the treatments’ effectiveness. Though no consensus yet exists on what
the best outcome measures are for use in FMS/CFS studies, the FIQ has been validated
(23) and the VAS, TPI and patient overall responses are also commonly used (52).

A fifth concern relates to whether the treatments’ effectiveness might diminish
over time. Although not blinded, our follow-up of patients an average of 1.9 years after
beginning treatment showed that effectiveness of the active group’s treatment increased
over time and that this benefit persisted even after some or most of the treatment was (as
per our protocol) terminated.

We hope this study will be helpful to physicians, patients and researchers
studying FMS/CFS. Over time, treatment hopefully will be improved, markedly

simplified and better understood. An independent, randomized, multi-center, replicative



study of our findings is currently being developed. In the interim, this treatment protocol

offers effective treatment for patients suffering with FMS/CFS.
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Table 1-Patient demographics

Variable Active Placebo
Age in Years—Average (Range) 42.7 (28-58) 46.7 (23-61)
Sex Percentage—Female 92% 91%
Length of Fatigue in Years—Average (Range) 7.1 (.5-18) 9.7 (1-34)
Onset—Percentage—Gradual 42 35
# of Doctors Seen Previously For Symptoms
Average (Range) 6.3 (0-20) 9.2 (1-100)
Standard Deviation 4.8 16.7




Table 2-Treatment protocol

Patients received all active or all placebo treatments as a single intervention.

Table 2a: Medicines that all patients received

For Sleep:

A | Melatonin 3/10 mg P.O. QHS (28) and

Valerian 180 mg/Melissa 90 mg combination (Valerian Rest by To Your Health), 1-2
tablets P.O. QHS (29)

B

Plus the below treatments as needed to result in 7-8 hours of solid sleep without waking or
next-day sedation. Mixing of a low dose of several medications was used instead of a high

dose of a single agent in order to decrease next-day sedation.

Zolpidem (Ambien) 10 mg, 2—1 2 P.O. QHS and/or

Trazodone (Desyrel) 25-200 mg P.O. QHS and/or

Cyclobenzaprine (Flexeril) 10 mg, '2-2 P.O. QHS (30,31) and/or

Carisprodol (Soma) 350 mg, />—1 P.O. QHS and/or

W |g | |W | >

Amitriptyline (Elavil) 10 mg, 2-5 P.O. QHS (31,32) and/or

F | Clonazepam (Klonopin) 2 mg, >—8 tablets P.O. QHS

For nutritional support (these two supplements are used long-term):

A | Daily One Cap Multivitamin (Twinlab), 1 tablet P.O. QAM

B | Magnesium with malic acid (Fibrocare by To Your Health) , 2 tablets p.o. Tid

Table 2b: Treatments that were individualized based on test results or clinical history:

Treatment If

Ferrous Fumarate (Chromagen) 1 P.O. QD Ferritin < 40ng/mL (ug/L) or iron %
between 2 and 6 PM on an empty stomach. saturation < 22%.

B12 1000mcg/cc, 1cc .M. 1-3 x a week for 12 B12 level < 540 pg/mL (398pmoL/L) (18,
doses then PRN or B12 1000mcg SL QD (if 19, 33).

patient was unable to obtain injections).

Levothyroxine (Synthroid) 25mcg, 1-4 QAM or | If TSH > 2.5 or <.9U/mL and/or total T3 is
dessicated thyroid (Armour) 30 mg '2-3 tablets <95ng/dL (1.5nmoL/L) and/or free T4 is <
QAM (adjust to a clinically optimal dose based 1.0ng/dL (13pmoL/L) and patient has > 3 of




on relief of symptoms while keeping the free T4

within normal range).

the following symptoms: weight gain, oral
temp < 98.3°, dry skin, thin hair,
constipation, achiness, and/or cold

intolerance.

Cortisol (Cortef) 5 mg, 1-3 tabs QAM, '5-1 2
tabs at noon and % tab at 4PM, using lowest
clinically optimal dose (usual dose 5-12 %2

mg/day- up to 20-25 mg/d) (34,35).

Cortrosyn stimulation test with cortisol
baseline < 12ug/dL, (33 1nmoL/L) and/or "2
hour increases < 7ug/dL (193nmoL/L), or 1
hour increase < 11ug/dL (303nmoL/L) with a
1 hour cortisol level < 28 ug/dL
(773nmoL/L) or HgbAC < 5.1% and/or
patient has > 3 of the following: sugar
craving, shakiness relieved by eating,
dizziness, moodiness, recurrent infections
that persist longer than expected, high stress

at illness onset or low B/P.

DHEA 5-50 mg P.O QD (decrease the dose if
acne or darkening of facial hair in females)

occurs.

DHEA-Sulphate (mcg/dl)
(x.02714=umoL/L)

In Males In Females
DHEA-Sulphate DHEA-Sulphate
RX ( mg/d) RX ( mg/d)
umoL/L | mcg/DL umol/L | mcg/DL
0-2.7 0-100 50 0-0.8 0-30 25
2.8-54 101-200 | 40 0.9-2.2 31-80 20

5.5-7.6 201-280 |25

2.3-3.0 81-110 10

7.7-8.7 281-320 10

3.1-3.8 111-114 5

Testosterone Enanthate (Delatestryl) 100 mg
I.M. QWK (in males) or natural Testosterone 2
mg P.O. QD or BID in females.

Free testosterone in lowest quintile for age.




Estrogen replacement (in females) offered to
patient (26): if <40 Y.O.—Ovcon 35, if > 40
Y.O. or side effects on Ovcon, Estradiol /22 mg
QD or Triestrogen (10% Estradiol, 10% Estrone,
80% Estriol) 1%4—5 mg/d P.O. on day 1-25 of
cycle and (if uterus present) natural progesterone
100 mg P.O. ghs or 200 mg P.O. ghs day 16-25
of cycle.

Estradiol < 75pg/mL (275pmoL/L) and/or
FSH & LH > 10 mI.U./mL (I.U./L) and/or
irregular periods, hot flashes, inadequate
vaginal lubrication, low libido, flaring of
FMS symptoms before periods or S/P TAH

or tubal ligation.

Oxytocin 10 units P.O. QD

Severe cold hands /feet and pallor.

Fludrocortisone (Florinef) .1 mg/d (and increase
dietary salt, water & potassium) beginning at V4

tab/day & increasing by % a tab Q 3—7 days

B/P < 100/60, or orthostatic dizziness or
FMS symptoms worsened by standing

against wall for 10 minutes.

Sertraline (Zoloft) 50 mg, /22 QHS OR
Paroxetine (Paxil) 20 mg, 22 QAM OR
Fluoxetine (Prozac) 20 mg, 1-2 QAM OR
Nefazodone (Serzone) 100 mg B.1.D.

If NMH symptoms above, depression or

persistent severe pain.

Nystatin 500,000 units 2 P.O. T.L.D. x 3-5
months plus, in more severe cases, Itraconazole
(Sporanox) 100 mg 2 P.O. QD with food x 612
weeks (begin 4 weeks after Nystatin begun). Do
not take Seldane, Hismanal, Propulsid or

antacids with Itraconazole.

If stool microscopic exam showed higher
than normal fungal levels or symptoms
suggesting fungal overgrowth (e.g., thrush,
recurrent yeast vaginitis or antibiotic use,

onchomycosis)- by questionnaire (25).

Metronidazole (Flagyl) 250 mg P.O. QID x 10
days. or 750 mg P.O. TID x 10 days followed by
iodoquinol (Yodoxin) 650 mg P.O. TID.

If stool was positive for Clostridium difficile.
or If other Metronidazole (Flagyl) sensitive

parasites were present.

Doxycycline 100 mg P.O. B.I.D. x 6 weeks.

Recurrent body temperatures >98.6 °F.




Table 2C—Number of Patients on Each Treatment (at Some Time During the Study) Out
of 38 Active Patients

Treatment # of Patients

on Treatment

Daily One Multivitamin 38
Valerian Rest 38
Magnesium/Malic Acid 38
(Fibrocare)

Melatonin 3/10 mg 38
Chromagen (iron) 24
Vitamin B-12 30

SSRI (Sertraline, Paroxetine, 29

Fluoxetine, Nefazodone)

Amitriptyline (Elavil) 10
Cyclobenzaprine (Flexeril) 10
Desyrel 24
Ambien 23
Klonopin 8

Soma 22
Synthroid 18
Armour Thyroid 15
Cortef 29
DHEA 24
Florinef 19
Oxytocin 15
Estrace 7

Triestrogen 6

Progesterone 9




Testosterone 12
Nystatin 35
Sporanox 27
Flagyl 10
Doxycycline 4




Table 3-Summary of FMS treatment outcomes among 72 patients

Analog scales, totals, by visit

Active Placebo
time n mean std.dev n
1 37 176.1 70.3 34 177.1
2 35 249.7 88.0 32 187.5
3 32 264.1 115.2 31 189.2
4 27 295.7 90.0 28 221.3
Last 38 3103 111.3 34
.0001 (3)
FIQ scale, by visit

Active Placebo
time n mean std.dev
1 38 548 103 34 51.4
2 36 45.1 15.1 33 48.3
3 33 38.0 17.7 31 51.5
4 27 37.0 155 28 444
Last 38 332 182 34 47.7
.0001 (3)
TPI

Active Placebo
time n mean std.dev n
1 38 31.7  10.5 34
Last 32 155 95 30
<0.0001(3)

Patient’s overall response

p-value

mean

211.9

mean
35.0
323

std. dev.
57.6
87.3
93.4
99.5
103.7

95 (1)

<.0001(2)
0002 (1) <

p-value

mean std. dev.

8.4 14.(1)

14.1

14.0

15.3 <.0001(2)

15.5 .0005 (1) <

p-value

std. dev.
10.6 19 (1)
11.4 <.0001 (1)



much better  better same worse much worse p-value
Active 16 14 2 0 1 <.0001 (4)
Placebo 3 9 11 6 4

(1) t-test comparing treatment groups, without baseline adjustment

(2) treatment main effect in a repeated measures random effects regression model based
on data from visit 1 to visit 4, adjusting for entry value and age

(3) treatment effect in a regression adjusting for entry value in patients who completed
the study

(4) Cochran-Mantel-Haenszel trend test



Table 4-Side effects

group to report any side effect.

Side Effect Categories Active N=38 Placebo N=34
(Number of patients with | (Number of patients with
side effects) side effects)

Dermatological 7 2

Psychological 12 8

Gastrointestinal 9 11

Autonomic Dysfunction 6 3

Sleep Changes 3 3

Miscellaneous 9 5

Total number of patients in 24 22




Figure 1a: Observed and predicted well-being (Analog) index score means by group -

per visit (with t-test p-values at each visit labeled)
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Figure 2a: Kaplan-Meier Estimates of Time to 30% Improvement in
Analog Total Stratified by Treatment Group (N=72)
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Figure 2b: Kaplan-Meier Estimates of Time to 30% Improvement
in FIQ Stratified by Treatment Group (N=72)
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TPI Score

Figure 3 - Tender Point Index average scores by group for first and final visit
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Figure 4 - Patient self-report of improvement at final visit (Cochran Mantel-Haenszel
trend test: p < 0.0001)

60
E Active (N=33) OPlacebo (N=33)
50 4 __FY o _______________
407 33.3
30 -
18.2
20+—-4°4¢+-—-—-—---4P -1 P
121
10 -
3.0
0.0
0 i
Much Better Somewhat No Change Somewhat Much Worse
Better Worse

Improvement Category




