Question 4. Do Controlled Studies Show that Particular Therapies Improve Clinical Symptoms of CFS, When Compared to Placebo, No Therapy, or Each Other?

Overview of the Evidence 

There were 38 controlled trials examining various therapies for the treatment of chronic fatigue syndrome among adults.  One trial involving adolescents and treatment with immunoglobulin was found but for the purpose of this report, not reviewed further. QUOTE "120" 
120
  One trial examining the effect of exposure to polio vaccine was found, but the vaccine was not administered as a therapeutic agent and therefore, excluded from further review. QUOTE "121" 
121
   One trial comparing an antiviral to amino acid therapy was found, but the only data reported were pre- and posttest results for each separate arm and therefore, not reviewed further. QUOTE "122" 
122
 Four trials were found but excluded from this report because the authors used a case-definition other than one of the four allowed in the selection criteria, or they did not report the case-definition that was used.  Excluded trials examined a multidisciplinary therapeutic approach, essential fatty acid therapy, vitamin/mineral therapy, or sulbutiamine. QUOTE "123-126" 
123-126

In this section, we present eight tables that summarize the controlled trials by particular characteristics.  Table 6 classifies the controlled trials according to the CFS definition they used, their country of origin and year the study was published.  Table 7 categorizes the studies by types of therapy and Tables 8 and 9 (at the end of this section) present relevant information regarding study methods, intervention protocol, participants and outcomes for each trial. Tables 10 through 13 (at the end of this section) present a method for qualitatively summarizing the literature. 

Chronology of controlled trials. Table 6 classifies the controlled trials according to the CFS definition they used, their country of origin and year the study was published. The earliest of these trials was reported in 1988. QUOTE "127" 
127
  The frequency of subsequent trials when initially reported in the medical literature was as follows:  one in 1989; QUOTE "128" 
128
 two in 1990; QUOTE "129,130" 
129,130

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00z\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Peterson, Shepard, et al. 1990 #635\00#\00 
 one in 1991; QUOTE "131" 
131
  two in 1993; QUOTE "132,133" 
132,133

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Í\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Brook, Bannister, et al. 1993 #974\00"\00 
 two in 1994; QUOTE "134,135" 
134,135

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\14\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Strayer, Carter, et al. 1994 #789\00!\00 
  nine in 1996; QUOTE "136-144" 
136-144

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00è\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Sharpe, Hawton, et al. 1996 #745\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\09\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Steinberg, McNutt, et al. 1996 #778\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00N\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1996 #847\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Þ\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\16See & Tilles 1996 #735\00\16\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00)\04\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt&Snorrason, Geirsson, et al. 1996 #1066\00&\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Á\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Shlaes & Jason 1996 #5463\00\19\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00×\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"De Vinci, Levine, et al. 1996 #216\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1E\04\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\10Awdry 1996 #1055\00\10\00 
 four in 1997; QUOTE "145-148" 
145-148

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00!\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Fulcher & White 1997 #290\00\19\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Vollmer-Conna, Hickie, et al. 1997 #858\00'\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ž\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Field, Sunshine, et al. 1997 #5428\00"\00 
 eight in 1998; QUOTE "149-156" 
149-156

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1E\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$McKenzie, O'Fallon, et al. 1998 #543\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00g\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Wearden, Morriss, et al. 1998 #872\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\19\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Moorkens, Wynants, et al. 1998 #5295\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00v\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Perrin, Edwards, et al. 1998 #631\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\07\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Marlin, Anchel, et al. 1998 #520\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00*\11\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Andersson, Bagby, et al. 1998 #4797\00#\00 
 three in 1999 QUOTE "157-159" 
157-159

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00È\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1ECleare, Heap, et al. 1999 #969\00\1E\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\19\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Forsyth, Preuss, et al. 1999 #282\00!\00 
 and five in 2000. QUOTE "160-164" 
160-164

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00R\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Hickie, Wilson, et al. 2000 #5608\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00W\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1DPowell, Bentall, et al. #5616\00\1D\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00X\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Prins, Bleijenberg, et al. #5617\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Ridsdale, Godfrey, et al. 2001 #5618\00$\00 

Case definitions.  The trials used different CFS case definitions for enrolling patients and the selection appears to have been based primarily on when the study was conducted and which case definitions were available.  Seven studies used more than one case definition to enroll patients or stated that enrolled patients met the criteria of multiple case definitions. QUOTE "131,136,145,149,150,152,158" 
131,136,145,149,150,152,158

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ú\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Deale, Chalder, et al. 1997 #219\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00È\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1ECleare, Heap, et al. 1999 #969\00\1E\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00K\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1996 #588\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1E\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$McKenzie, O'Fallon, et al. 1998 #543\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00w\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Peterson, Pheley, et al. 1998 #632\00"\00 
  Of the 38 controlled trials included in this evidence report, 26% used the CDC 1988 case definition to enroll patients (3 of these 10 studies used this earlier definition only even though these studies were published between 1996 and 1999); 8% used the Australia 1990 case definition, 24% used the Oxford 1991 case definition, and the remaining 42% used the CDC 1994 case definition (trials using more than one case definition were counted, for this purpose, as using whichever case definition was the latest). 

Study origin.  Approximately three-fourths of the controlled trials that met the selection criteria for this report were conducted in the United States (42%) or the United Kingdom (34%). Sixteen percent were conducted in Australia (11%) or the Netherlands (5%). The remaining studies (11%) were equally divided between Belgium, Canada, Iceland and Sweden.

Table 6. Controlled trials: country of origin by publication year and case definition 

Year
CDC 1988
Australia 1990
Oxford 1991
CDC 1994

1988


U.S. QUOTE "127" 
127





1989


U.S. QUOTE "128" 
128





1990


Australia QUOTE "129" 
129

U.S. QUOTE "130" 
130





1991


U.K. QUOTE "131" 
131

U.K. QUOTE "131" 
131




1992







1993


U.K. QUOTE "133" 
133

Australia QUOTE "132" 
132




1994


U.S. QUOTE "134,135" 
134,135

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\14\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Strayer, Carter, et al. 1994 #789\00!\00 





1995







1996


U.S. QUOTE "136,138,140" 
136,138,140

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Þ\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\16See & Tilles 1996 #735\00\16\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\09\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Steinberg, McNutt, et al. 1996 #778\00#\00 


Iceland QUOTE "141" 
141

Netherlands QUOTE "139" 
139

U.K. QUOTE "137,144" 
137,144

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00è\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Sharpe, Hawton, et al. 1996 #745\00 \00 

U.S. QUOTE "136,142,143" 
136,142,143

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00K\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1996 #588\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Á\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Shlaes & Jason 1996 #5463\00\19\00 


1997


U.S. QUOTE "148" 
148

Australia QUOTE "147" 
147

U.K. QUOTE "145,146" 
145,146

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00!\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Fulcher & White 1997 #290\00\19\00 

U.K. QUOTE "145" 
145


1998


U.K. QUOTE "154" 
154

U.S. QUOTE "149,150,152" 
149,150,152

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00w\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Peterson, Pheley, et al. 1998 #632\00"\00 


U.K. QUOTE "151" 
151

Belgium QUOTE "153" 
153

Canada QUOTE "155" 
155

Sweden QUOTE "156" 
156

U.S. QUOTE "149,150,152" 
149,150,152

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00w\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Peterson, Pheley, et al. 1998 #632\00"\00 


1999




U.K. QUOTE "157,158" 
157,158

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00c\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Warren, McKendrick, et al. 1999 #868\00$\00 

U.K. QUOTE "158" 
158

U.S. QUOTE "159" 
159


2000




U.K. QUOTE "162" 
162

Australia QUOTE "161" 
161

Netherlands QUOTE "163" 
163

U.K. QUOTE "164" 
164

U.S. QUOTE "160" 
160


Note: References appearing more than once reflects studies where authors used more than one case definition.

Types of therapies studied. Thirty-six of the 38 controlled trials compared a single therapy to a placebo or other type of control group. The two remaining trials were multi-arm trials comparing an immunological therapy (an immunomodulatory, transfer factor/dialyzable leukocyte extract) with or without cognitive behavioral therapy (CBT), QUOTE "132" 
132
 and a pharmacological therapy (an antidepressant, fluoxetine) with or without graded exercise. QUOTE "151" 
151
  The trial comparing transfer factor with or without CBT used a drug placebo and an “attention” placebo defined as “attending clinic;” the antidepressant with or without exercise study used a drug placebo and as a placebo for excise, gave non-specific advice regarding activity level. Of the remaining 36 single-therapy trials, 23 compared the therapy to a placebo. Nine of these placebo-controlled single-therapy trials compared an immunological therapy to placebo: antiviral, QUOTE "127" 
127
 antihistamine, QUOTE "138" 
138
 immunomodulator (immunoglobulin, QUOTE "129,130,147" 
129,130,147

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00z\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Peterson, Shepard, et al. 1990 #635\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Vollmer-Conna, Hickie, et al. 1997 #858\00'\00 
 interferon, QUOTE "140" 
140
 and a transfer factor using dialyzable extract from immune lymphocytes QUOTE "143" 
143
), an immunomodulator/antiviral (Ampligen), QUOTE "135" 
135
 and a vaccine (staphylococcus toxoid). QUOTE "156" 
156
  The remaining single-therapy immunological trial compared an immunomodulator (interferon) to a no treatment comparison group. QUOTE "133" 
133
  Eleven of the single-therapy placebo-controlled trials evaluated a pharmacological therapy: steroids (fludrocortisone QUOTE "149,160" 
149,160

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ˆ\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Rowe, Calkins, et al. 2001 #5406\00 \00 
 and hydrocortisone QUOTE "150,158" 
150,158

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00È\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1ECleare, Heap, et al. 1999 #969\00\1E\00 
), anticholinergic (galanthamine), QUOTE "141" 
141
 growth hormone, QUOTE "153" 
153
 NADH (nicotinamide adenine dinucleotide), QUOTE "159" 
159
 or antidepressants (phenelzine, fluoxetine, moclobemide and selegiline). QUOTE "136,139,152,161" 
136,139,152,161

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00K\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1996 #588\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00N\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1996 #847\00$\00 
  Three single-therapy, placebo controlled trials evaluated a supplement: magnesium, QUOTE "131" 
131
 essential fatty acid, QUOTE "157" 
157
 and liver extract. QUOTE "128" 
128
  The remaining single-therapy, placebo-controlled trial intervened with homoeopathic therapies. QUOTE "144" 
144
 Five of the remaining single-therapy trials evaluated complex multidimensional therapies including CBT, social support and therapy described as “comprehensive.” The five CBT trials compared CBT to: medical care, QUOTE "137" 
137
 relaxation, QUOTE "145" 
145
 counseling, QUOTE "164" 
164
 natural course (no treatment), QUOTE "163" 
163
 or no treatment. QUOTE "134" 
134
  The social support trial compared a “buddy/mentor” program to a waiting-list control. QUOTE "142" 
142
 The “comprehensive” therapy intervention compared a multitude of services (e.g., optimal medical management, treatment of affective or anxiety disorders, CBT, etc.) to a no treatment control. QUOTE "155" 
155
  Four trials compared a physical intervention: graded exercise vs. flexibility and relaxation, QUOTE "146" 
146
 an educational intervention about the importance of exercise vs. standard medical care, QUOTE "162" 
162
 massage therapy vs. sham TENS, QUOTE "148" 
148
 and osteopathy vs. normal care. QUOTE "154" 
154

Table 7. Controlled trials: types of therapies studied

# of Trials
Intervention Category
Treatment
Comparison Group

1 QUOTE "127" 
127

Immunological
Antiviral
Placebo

1 QUOTE "138" 
138


Antihistamine


1 QUOTE "156" 
156


Vaccine


1 QUOTE "135" 
135


Immunomodulator/Antiviral


3 QUOTE "129,130,147" 
129,130,147

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00z\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Peterson, Shepard, et al. 1990 #635\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Vollmer-Conna, Hickie, et al. 1997 #858\00'\00 


Immunomodulator
Immunoglobulin


1 QUOTE "143" 
143



Transfer Factor


1 QUOTE "140" 
140



Interferon


1 QUOTE "133" 
133




No Treatment

1 QUOTE "132" 
132

Immunological and Behavioral
Immunomodulator (Transfer Factor) and Cognitive Behavioral Therapy
Placebo and/or Attention (Attend Clinic) Control

2 QUOTE "149,160" 
149,160

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ˆ\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Rowe, Calkins, et al. 2001 #5406\00 \00 

Pharmacological (other than Immunological)
Steroid
Mineralcorticoid
Placebo

2 QUOTE "150,158" 
150,158

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00È\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1ECleare, Heap, et al. 1999 #969\00\1E\00 



Glucocorticoid


1 QUOTE "141" 
141


Anticholinergic


1 QUOTE "153" 
153


Hormone


1 QUOTE "159" 
159


NADH


4 QUOTE "136,139,152,161" 
136,139,152,161

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00N\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1996 #847\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00R\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Hickie, Wilson, et al. 2000 #5608\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 


Antidepressant


1 QUOTE "151" 
151

Pharmacological and Behavioral
Antidepressant and Graded Exercise
Placebo and/or Non-Specific Advice Control

5 QUOTE "134,137,145,163,164" 
134,137,145,163,164

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ú\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Deale, Chalder, et al. 1997 #219\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Ridsdale, Godfrey, et al. 2001 #5618\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00X\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Prins, Bleijenberg, et al. #5617\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1D\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BFriedberg & Krupp 1994 #286\00\1B\00 

Behavioral
Cognitive Behavioral Therapy
Medical Care; Relaxation; Counseling; Natural Course; or No Treatment

1 QUOTE "146" 
146


Graded Exercise Therapy
Flexibility and Relaxation

1 QUOTE "162" 
162


Educational Intervention
Standard Medical Care

1 QUOTE "144" 
144

Complementary and Alternative Therapy
Homeopathy
Placebo

1 QUOTE "148" 
148


Massage Therapy
Sham TENS

1 QUOTE "154" 
154


Osteopathy
Normal Care

1 QUOTE "131" 
131

Nutritional Supplements
Magnesium
Placebo

1 QUOTE "157" 
157


Essential Fatty Acids


1 QUOTE "128" 
128


Liver Extract


1 QUOTE "142" 
142

Other Interventions
Social Support
Waiting List

1 QUOTE "155" 
155


Comprehensive Care
No Treatment (Assessed Only)

Quality of the trials. Six trials were clearly not randomized QUOTE "128,134,142,152,154,155" 
128,134,142,152,154,155

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\07\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Marlin, Anchel, et al. 1998 #520\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1D\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BFriedberg & Krupp 1994 #286\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Á\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Shlaes & Jason 1996 #5463\00\19\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00•\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Kaslow, Rucker, et al. 1989 #406\00 \00 
 and randomization was unclear in one trial. QUOTE "156" 
156
 Among trials that evaluated immunologic, nutritional supplements, or pharmacologic agents, all but two were reported as double-blinded. QUOTE "133,152" 
133,152

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Natelson, Cheu, et al. 1998 #944\00 \00 
  Among non-pharmacologic/non-immunologic trials, double-blinding was not reported in eleven studies; QUOTE "134,137,142,145,146,148,154,155,162-164" 
134,137,142,145,146,148,154,155,162-164

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00X\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Prins, Bleijenberg, et al. #5617\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00W\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1DPowell, Bentall, et al. #5616\00\1D\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00v\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Perrin, Edwards, et al. 1998 #631\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\07\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Marlin, Anchel, et al. 1998 #520\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1D\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BFriedberg & Krupp 1994 #286\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00è\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Sharpe, Hawton, et al. 1996 #745\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ú\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Deale, Chalder, et al. 1997 #219\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00!\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Fulcher & White 1997 #290\00\19\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ž\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Field, Sunshine, et al. 1997 #5428\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Á\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Shlaes & Jason 1996 #5463\00\19\00 
 Numbers of CFS participants in the studies were fewer than 90 except for nine studies that had sample sizes ranging from 90 to 278. QUOTE "132,135,139,147,151,160-163" 
132,135,139,147,151,160-163

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00W\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1DPowell, Bentall, et al. #5616\00\1D\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ì\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1FLloyd, Hickie, et al. 1993 #493\00\1F\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\14\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Strayer, Carter, et al. 1994 #789\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00N\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1996 #847\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Vollmer-Conna, Hickie, et al. 1997 #858\00'\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00g\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Wearden, Morriss, et al. 1998 #872\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00R\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Hickie, Wilson, et al. 2000 #5608\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ˆ\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Rowe, Calkins, et al. 2001 #5406\00 \00 
  Dropout rates ranged from 0 to 69%; three-fourths of the studies had dropout rates less than 20%.  Approximately 20% of the studies used an intention to treat analyses. Follow-up periods, from baseline, ranged from 1 week to 32 months. Seventy-five percent of the studies had follow-up periods less than 6 months, eight percent had follow-up periods of 7-8 months, and thirteen percent had follow-up periods of 11-12 months.

Description and Results of Trials 

What follows is a narrative description of the trials for each treatment and the trials’ results. At the end of this section, tables are provided providing summary descriptive information and study results. Randomized trials are summarized in Table 8; the trials clearly not randomized and one trial in which randomization was unclear are summarized in Table 9. The information provided in these two tables include study methods (design features, sample size and dropout rates), characteristics about the intervention (type of treatment, specific therapy and placebo or other contrast, treatment protocol and duration of therapy), characteristics about the patients (case definition used to enroll patients, whether patients with psychiatric conditions were excluded, where the study was conducted and source of patients, length of followup, and demographic patient characteristics), and types of outcomes measured and reported by the authors (general, somatic, functional, mood and cognitive). Study results are summarized in terms of statistically significant differences between patients receiving the therapy under investigation and those receiving a placebo (or no treatment, standard care, etc.) in Tables 10 through 17. For this project, we only include clinical outcomes (physiological outcomes are excluded) with reported between-group significance tests results.

Immunological Interventions

Antiviral Therapy. One randomized trial examined the efficacy of antiviral therapy comparing acyclovir to placebo. QUOTE "127" 
127
  Patients were enrolled in the study using CDC 1988 criteria, had an average duration of illness of 6.8 years, an average age of 34 years and were 70% female. The trial was double-blinded and had an 11% dropout rate. The study showed that treatment was associated with differences in some mood states: levels of anxiety (p=.02), depression (p=.02) and confusion (p<.01) were significantly greater, and anger was marginally greater (p=.07), during acyclovir treatment than during placebo treatment, whereas vigor (p=.12) and wellness scores (p>.5) decreased during acyclovir treatment but not significantly. However, during the treatment phase when patients reported feeling better, their mood profiles revealed significantly higher levels of vigor (p=.03) and sense of wellness (p=.02) as well as a reduction in fatigue (p<.01).  

Antihistamine Therapy. One randomized trial compared the antihistamine terfenadine (60 mg, twice daily for 2 months) to placebo. QUOTE "138" 
138
 Patients were enrolled using the CDC 1988 criteria.  The patients had an average age of 36.2 years and were 77% female; duration of illness was not reported.  The trial was double-blinded and had a 7% dropout rate.  No therapeutic benefit from terfenadine was detected in terms of symptom relief, improved physical or social functioning, health perceptions, or mental health.

Vaccine Therapy. One trial compared staphylococcus toxoid vaccine to placebo given at increasing doses (.01 to 1.0 ml of fully potent vaccine) weekly for 12 weeks (the trial is described in Table 9 because the report did not clearly state if patients were randomized). QUOTE "156" 
156
 Patients were enrolled using the CDC 1994 criteria and also had to have been diagnosed with fibromyalgia.  Average duration of illness was 12.9 years, average age was 47 years and all of the patients were female. The trial was reported as double-blinded and had a 14% dropout rate. Patients treated with vaccine were more likely to improve overall clinically than those treated with placebo (p<.05).  The two groups did not differ, however, with respect to being worried, concentration difficulties, memory difficulties, sleep difficulties and vegetative symptoms, depression, or pain (p>.05).

Immunomodulator/Antiviral.  One randomized trial evaluated the efficacy of Ampligen at four doses of 200 mg, then 400 mg twice weekly for 6 months, for treating CFS compared to placebo. QUOTE "135" 
135
  Patients were enrolled using CDC 1988 criteria and the study was limited to severely debilitated patients (Karnofsky performance scores between 20 to 60).  Patients’ duration of illness averaged 5.2 years with and average age of 35.5 years; 75% of the patients were women.  The trial was double-blinded and had a dropout rate of 9%. After 24 weeks, patients receiving Ampligen had increased Karnofsky performance scores (p<.03), exhibited a greater ability to do work during exercise treadmill testing (p=.01), displayed an enhanced capacity to perform the activities of daily living (p<.04), had a reduced cognitive deficit (p=.05) and required less use of other medications (p<.05). Participants given the investigational drug Ampligen had more complaints of dry skin, and participants given placebo had more complaints of insomnia.

Immunoglobulin Therapy. Three randomized, placebo-controlled trials evaluated the efficacy of immunoglobulin therapy. QUOTE "129,130,147" 
129,130,147

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00z\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Peterson, Shepard, et al. 1990 #635\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Vollmer-Conna, Hickie, et al. 1997 #858\00'\00 
  Two of the trials QUOTE "129,130" 
129,130

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00z\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Peterson, Shepard, et al. 1990 #635\00#\00 
 used the CDC 1988 criteria for enrolling patients, and one QUOTE "147" 
147
 used the 1990 Australian criteria. Patients in the three trials were similar in mean age (36.0, 40.8 and 39.8 years), with patients in one trial QUOTE "147" 
147
 reporting an average duration of illness (6.3 years) twice that of the other two (3.9 and 3.8 years), respectively.  The percentage of female patients in the three trials was 49%, 73% and 76%, respectively.  All three trials were double-blinded.  One study had a dropout rate of 7%. QUOTE "130" 
130
  The remaining two studies had dropout rates of 4% each and reported using an intention-to-treat analysis. Treatment dosages for the three trials were: three monthly treatments at 2 g/kg body weight; QUOTE "129" 
129
 six monthly treatments at 1g/kg; QUOTE "130" 
130
and the third adult trial employed a dose-response test with three monthly treatments at 0.5, 1 and 2 g/kg. QUOTE "147" 
147

In the trial that evaluated a 2-g/kg dosage over three months, QUOTE "129" 
129
 patients receiving the immunoglobulin were more likely to have reduction in symptoms and improvement in functional capacity than patients receiving placebo (p=.02).  There were no statistically significant differences in quality of life or depression scores.  In the trial that evaluated a at 1 g/kg dosage over six months, QUOTE "130" 
130
 there were no statistically significant differences between treatment and placebo on any of the outcome measures except social functioning (favored placebo, p<.05).  In the dose response trial, QUOTE "147" 
147
 no statistically significant differences were observed between any of the three dosage levels and placebo groups for any of the reported outcomes.

Transfer Factor Therapy. One randomized pilot study compared oral transfer factors (dialyzable extract from immune lymphocytes), with known specific activity against Epstein-Barr virus, Cytomegalovirus and Human Herpes Virus-6, to controls with treatment ranging form 90 to 970 days (mean 328 days). QUOTE "143" 
143
  The authors implied that the 1994 CDC definition of CFS was used.   Average duration of illness was not reported, average age was 35 years and 60% of the patients were women. The trial was double-blinded and 10% of the patients dropped out, but the authors reported using an intention-to-treat analysis strategy. However, only 6 of 20 patients were assigned as controls while 14 received active treatment.  Also, the 6 patients originally assigned as controls first received unspecific transfer factor, but the investigators “later” switched them to lactose placebo capsules when it became apparent that unspecific transfer factor was associated with clinical effects.  Subjective improvement in sore throat, myalgia, arthralgia, headaches or concentration, which was determined by patients and physicians, was reported among 9 of 14 patients given specific transfer factors compared with 3 of 6 patients assigned to the control group, but this difference was not significant (p=.46). 

In a separate randomized trial using a four-arm design, investigators compared a transfer factor (dialyzable leukocyte extract, DLE) with cognitive behavioral therapy (CBT, a psychological program with home-based exercise) to DLE-only (attended clinic instead of receiving CBT), CBT and drug placebo, or placebo-only. QUOTE "132" 
132
  Patients were enrolled using the Australia 1990 criteria.  Average duration of illness was 5.5 years, average age was 39.6 years and 76% of the patients were women.  The trial was double-blinded and only 2% percent of the patients dropped out.  All four groups were similar and the end of the study and the only statistically significant difference between the groups was for patients receiving the combination DLE/CBT who recorded a greater improvement in quality of life (p<.05).

Interferon Therapy. One randomized trial compared (-2a interferon (3 million units, 3 times per week for 12 weeks) to placebo. QUOTE "140" 
140
 Patients were enrolled using CDC 1988 criteria and the trial was double-blinded. The trial had a 13% dropout rate. The average duration of illness was 4.6 years and the average age was 37.2 years; 80% of the patients were female.  Compared to placebo, there was no statistically significant improvement in quality of life or clinical well-being for patients receiving interferon.

In a separate study, twenty patients were randomized to receive immediate therapy or to be treated after 3 months of followup, using three mega units of interferon-(2b. QUOTE "133" 
133
 The illness duration of the patients ranged from 1 to 11 years, 70% were women and average age was not reported. The trial was not double-blinded and 10% of the patients dropped out of the study; the authors used an intention-to-treat analysis strategy. The authors did not report any results comparing treated patients to waiting-control patients. Overall, 19 of the 20 patients eventually were treated and 18 tolerated the 12 weeks of therapy.  At the end of the study, three patients were reported to have completely recovered (and remained so after 12 months).  Two additional patients were improved at the end of followup and eight months later; in all five patients, improvement was first evident one to three months after treatment had ended.  The only difference between the responders and nonresponders was that four of the five responders (compared to one of five nonresponders) had detectable coxsackievirus antibody in serum.

Pharmacologic Interventions (excluding Immunological Therapies)

Corticosteroid Therapies. Four randomized trials compared steroid therapy to placebo. Two trials evaluated the mineralcorticoid, fludrocortisone. QUOTE "149,160" 
149,160

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ˆ\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Rowe, Calkins, et al. 2001 #5406\00 \00 
 The other two trials evaluated the glucocorticoid, hydrocortisone.  QUOTE "150,158" 
150,158

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00È\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1ECleare, Heap, et al. 1999 #969\00\1E\00 
 All four trials were double-blinded. The two fludrocortisone trials had dropout rates of 17-20%; the two hydrocortisone trials had dropout rates of 9-10%. 

Fludrocortisone dosages were 0.1-0.2 mg per day for 6 weeks in one trial QUOTE "149" 
149
 and 1 tablet (0.1 mg) per day initially and increasing up to 4 tablets per day over 9 weeks in the other trial. QUOTE "160" 
160
  One fludrocortisone trial used CDC 1988/1994 criteria to enroll patients QUOTE "149" 
149
 and the other used CDC 1994; QUOTE "160" 
160
 the patients in the latter trial also had to be diagnosed with neurally mediated hypotension (NMH). The CFS-NHM patients were similar in age (36.8 years) and duration of illness (6.4 years) compared to patients in the other fludrocortisone trial (39.7 years and 6.4 years, respectively); 76% of the patients in the “non-NMH” fludrocortisone trial were female compared to 66% in the “NMH” trial. 

In the “non-NMH” fludrocortisone trial, there were no statistically significant differences between patients in the treatment and placebo groups in severity of any symptom or in a test of function for the 20 patients who completed both arms of the crossover trial. QUOTE "149" 
149
  After treatment with fludrocortisone, patients had an average reduction in the severity of lightheadedness of 5.3 at baseline to 4.0 at followup, compared to 5.1 to 5.4 after treatment with placebo (p=.06).  After treatment with fludrocortisone, patient time on a treadmill increased from baseline to followup an average of 19.3 to 22.8 minutes, compared to when treated with placebo of 20.0 to 20.2 minutes (p=.08).

In the other fludrocortisone trial, there was no significant difference in the proportion of patients with at least a 15-point improvement in global Wellness scores (14% in fludrocortisone patients, 10% in placebo patients, p=.76). QUOTE "160" 
160
  The mean change in global Wellness scores from baseline to followup was 3.8 for the fludrocortisone patients and 2.7 for the placebo patients (p=.07).  There were no significant differences between the two groups on any other outcome measure.

Hydrocortisone dosages were 16 mg/m2 body surface per day over 12 weeks, QUOTE "150" 
150
 and 5 or 10 mg per day for 4 weeks. QUOTE "158" 
158
  One hydrocortisone trial used CDC 1988/1994 case definitions to enroll patients QUOTE "150" 
150
 and the other trial used the CDC 1988/Oxford 1991 case definitions. QUOTE "158" 
158
  Patients in both hydrocortisone trials were similar in age (35.3 to 37.5 years), while patients in one trial QUOTE "150" 
150
 had longer duration of illness (4.5 years) and were more likely to be women (80%) compared to the other trial (3.0 years and 57% women). QUOTE "158" 
158

In the 12-week hydrocortisone trial, patients in the treatment group generally were not statistically different that those in the placebo group for any of the outcome measures. QUOTE "150" 
150
  Treatment group patients did have higher wellness scores (p=.06) and lower anxiety scores (p=.08) than placebo patients that neared statistical significance.  Hydrocortisone patients recorded improvement of at least 5, 10, or 15 points on the Wellness scale in higher percentages than control group patients, (5 points, 53% vs. 29%, p=.04; 10 points, 33% vs. 14%, p=.07; and 15 points, 20% vs. 6%, p=.08). Hydrocortisone patients also reported consistently more days in which their average improvement was greater than that of the control group (p<.001, Sign test).  Of note, adrenal function was significantly depressed in patients receiving hydrocortisone.  

In the four-week hydrocortisone trial, the two doses (5 and 10 mg) had no differential effect on fatigue scores (p=.09) and were therefore combined for comparison against placebo. QUOTE "158" 
158
  Compared to placebo, patients in the treatment group had a greater decrease in mean fatigue score (7.2 vs. 3.3, p<.01). Treatment group patients were more likely to “respond fully” (28% vs. 9%, p=.05), more likely to have a “clinically significant fall in fatigue” (34% vs. 13%, p=.04) and more likely to improve on the clinicians’ assessments with the clinical global impression scale (21% vs. 6%, p=.07).

Anticholinergic Therapy. One randomized crossover trial compared an anticholinergic inhibitor (galantamine hydrobromide, 10 mg t.i.d., escalating dosage) to placebo over a two-to-eight-week period. QUOTE "141" 
141
 Patients were enrolled using the Oxford 1991 case definition, had an average illness duration of 12.8 years, mean age of 43.9 years and were 86% female. The trial was double-blinded and had a 20% dropout rate. Significant improvements were reported for patients on anticholinergic therapy and for patients on placebo with respect to sleep and myalgia; neither group had significant improvement with respect to fatigue, work capacity, memory or dizziness.  The authors did not report any between-group analysis results.

A large trial of 400 patients comparing galanthamine to placebo has been conducted based in part on the positive results reported in the crossover trial described above. QUOTE "17" 
17
 Feedback received during the peer review process of this report suggest the trial may have had negative results and attempts to retrieve unpublished findings from the manufacturer were unsuccessful.
Hormone Therapy. One randomized trial compared growth hormone therapy (6.7 (g/kg/day) to placebo for three months. QUOTE "153" 
153
  At the end of the trial all remaining patients (17 of 20) were given growth hormone therapy for an open period of nine months. QUOTE "153" 
153
 Patients were enrolled using the CDC 1994 criteria. Age and duration of illness were not reported; 65% were female.  The trail was double-blinded and had a 15% dropout rate.  Quality of life did not improve significantly during GH treatment. Quality of life changes were not reported for the placebo group, or as a between-group comparison.

Nicotinamide Adenine Dinucleotide (NADH) Therapy.  A randomized, placebo controlled, crossover trial of nicotinamide adenine dinucleotide (NADH) was conducted, using a stabilized oral absorbable form (ENADA() with a dosage of 2 5-mg tablets per day over a four-week period. QUOTE "159" 
159
 Patients were enrolled using the CDC 1994 criteria. Average age of patients was 39.6 years and they had an average duration of illness of 7.2 years; 65% of the patients were female. The trial was double-blinded and had a 26% dropout rate. Using an arbitrarily developed symptom scoring system (essentially a percentage of the total possible symptom score which ranged from 50 to 200), 31% of the patients showed 10% improvement while on NADH therapy compared to only 8% while on placebo (p<.05). The findings of this trial may be limited as detailed in a letter to the editor suggesting potential flaws in data transformations and analyses. QUOTE "165" 
165
 In their response to the criticism, the authors pointed out their choice of an analysis strategy was based on the study being preliminary in nature and not a definitive study. As part of the peer review process for this report, several concerns were voiced regarding the quality of this trial.
Antidepressant Therapy.  Five trials evaluated antidepressant therapy.

136136" 

  One randomized trial compared phenelzine to placebo.


 QUOTE "" 


 QUOTE "" 


 QUOTE "" 

136,139,151,152,161

 QUOTE ""  QUOTE "136,139,151,152,161"  One randomized trial compared moclobemide to placebo.

161 QUOTE "161"  One randomized trial compared fluoxetine to placebo.

139 QUOTE "139"  A second randomized, 4-arm trial compared fluoxetine with graded exercise, fluoxetine with an exercise placebo, graded exercise with drug placebo, and an arm with exercise and drug placebos.

151 QUOTE "151"  The fifth trial was not randomized and compared selegiline to placebo. The four randomized trials were also double-blinded and blinding was unclear in the selegiline trial. 

The trial evaluating phenelzine and the trial evaluating selegiline enrolled patients using the CDC 1988/94 case definition, the trial evaluating moclobemide used the CDC 1994 definition, and the 2-arm and 4-arm trials evaluating fluoxetine used the Oxford 1991 definition. Patients in the phenelzine trial had an average age of 34.6 years, were 83% women, and had a dropout rate of 25%; illness duration was not reported. QUOTE "136" 
136
 Patients in the moclobemide trial had an average age of 43.5 years, were 54% women, had an average duration of illness of 1.7 years, and had a 14% dropout rate; an intention-to-treat analysis strategy was used. QUOTE "161" 
161
 Patients in the 2-arm fluoxetine trial had an average age of 38.9 years, were 76% women, had an average duration of illness of 5.5 years, and had a dropout rate of 10%. QUOTE "139" 
139
 Patients in the 4-arm fluoxetine trial had an average age of 38.7 years, were 71% women, had an average duration of illness of 2.3 years, and had a dropout rate of 29%; an intention-to-treat analysis strategy was used. QUOTE "151" 
151
 The non-randomized selegiline trial had a dropout rate of 24%, and summary statistics were not reported on mean age, duration of illness or gender distribution. QUOTE "152" 
152

The patients in the phenelzine trial were given placebo for two weeks,  then 15 mg of phenelzine every other day for two weeks, then 15 mg daily for two weeks. The patients in the moclobemide trial were given 300-600 mg daily over six weeks. Patients in the 2-arm fluoxetine trial were given 20 mg fluoxetine daily for two months; those in the 4-arm fluoxetine trial were given 20 mg fluoxetine (or drug placebo) daily for 6 months, graded exercise or exercise placebo that was defined as “a review of activity diaries by the physiotherapist.”  Patients in the selegiline trial patients were give one placebo pill twice a day for two weeks, then one 5 mg selegiline pill and one placebo pill each day for two weeks, then a 5 mg pill selegiline twice a day for two weeks.  

There were no significant changes between patients receiving phenelzine patients compared to placebo for any of the measured outcomes. QUOTE "136" 
136
 In the moclobemide trial, patients receiving the active agent had significantly increased vigor (p<.05) compared to placebo, but did not improve on other measures (improvement, disability, fatigue or depression). QUOTE "161" 
161
 In the non-randomized selegiline trial, patients receiving active treatment, compared to placebo, improved significantly on three variables. QUOTE "152" 
152
 On the Profile of Mood States instrument, tension/anxiety was reduced and vigor was improved (p<.01); and on the Functional Status Questionnaire, sexual relations were improved for the 12 patients responding to this question (p<.03).

In the 2-arm fluoxetine trial, there were no significant differences between patients receiving the antidepressant compared to placebo, for any of the measured outcomes. QUOTE "139" 
139
 In the 4-arm fluoxetine trial, patients were more likely to drop out of exercise than non-exercise treatment (p=.05). QUOTE "151" 
151
 In an intention-to-treat analysis of these data, the patients in the two exercise groups were less likely (p=.025) to meet case definition for fatigue (92%) than patients receiving exercise placebo (94%) at 26 weeks; and more likely to improve in functional work capacity at 12 (p=.005) and 26 (p=.03) weeks.  Fluoxetine had a significant effect on depression at week 12 only (p=.04), and exercise significantly improved health perception (p=.012) and fatigue (p=.028) at 28 weeks. 

Behavioral Interventions

Cognitive Behavioral Therapy. One 4-arm randomized trial evaluated cognitive behavioral therapy (CBT) with and without immunological therapy (transfer factor) and four randomized trials evaluated CBT alone. QUOTE "132,137,145,163,164" 
132,137,145,163,164

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00è\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Sharpe, Hawton, et al. 1996 #745\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ú\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Deale, Chalder, et al. 1997 #219\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Ridsdale, Godfrey, et al. 2001 #5618\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00X\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Prins, Bleijenberg, et al. #5617\00 \00 
 One non-randomized study evaluated CBT alone in a group of CFS patients and a group of patients with depression. QUOTE "134" 
134
 The 4-arm cognitive behavioral therapy with and without immunological therapy has been previously described with other immunological therapy trials. QUOTE "132" 
132
 There was a striking difference between the trials in terms of how CBT was characterized. The four randomized CBT trials were characterized by CBT emphasizing increased activity levels, and compared patients receiving CBT to patients receiving medical care only, QUOTE "137" 
137
 relaxation therapy, QUOTE "145" 
145
 counseling, QUOTE "164" 
164
 and guided support or natural course (no treatment). QUOTE "163" 
163
  In the non-randomized trial, CBT was characterized by an emphasis on lifestyle changes compatible with the limitations placed on the patient by CFS, rather than on increasing activity levels; CFS and depression patients receiving CBT in this trial were compared to patients receiving no treatment. QUOTE "134" 
134
 

The CBT/immunological therapy trial enrolled patients using the Australia 1990 case definition, QUOTE "132" 
132
 whereas one randomized trial used the Oxford 1991 criteria, QUOTE "137" 
137
 two trials used the CDC 1994 criteria, QUOTE "163,164" 
163,164

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Y\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Ridsdale, Godfrey, et al. 2001 #5618\00$\00 
 and the remaining randomized trial used both the Oxford 1991 and CDC 1994 criteria. QUOTE "145" 
145
 The non-randomized trial used the CDC 1988 criteria. QUOTE "134" 
134
 The 4-arm CBT/immunological trial and the non-randomized CBT trial were described as double-blinded. The 2-arm randomized CBT trials were not double-blinded; only one of the four described blinding methods for assessment of outcomes. QUOTE "145" 
145
 The 4-arm trial had a dropout rate of 2%, the trial comparing CBT to medical care only had zero dropouts, the trial comparing CBT to relaxation had a 12% dropout rate, the trial comparing CBT to counseling had a dropout rate of 18%, and the CBT/guided support trial (compared to natural course or no treatment) had a dropout rate of 3%. The 3-arm non-randomized CBT trial had zero dropouts.

Patients in the 4-arm CBT/immunological therapy trial had an average age of 39.6 years, were 76% women, and had an average illness duration of 5.5 years.  Patients in the randomized trial comparing CBT to medical care only had an average age of 36.0 years, were 68% women, and had an average illness duration of 2.6 years.  In the randomized trial comparing CBT to relaxation, patients had an average age of 34.5 years, were 68% women, and had an average illness duration of 4.0 years. Patients in the randomized trial comparing CBT to counseling had an average age of 39.4 years, were 73% women and had an average illness duration of 3.2 years. Patients in the randomized trial comparing CBT to guided support to no treatment had an average age of 36.7 years, were 78% women and had an average illness duration of 5.6 years.  In the non-randomized 3-arm trial comparing CBT to no treatment, patients had an average age of 36.9 years, were 75% women and had an average illness duration of 4.1 years. 

In the 4-arm randomized CBT/immunological therapy trial, all four groups were similar at the end of the study with the only statistically significant difference between the groups was for patients receiving the combination CBT/transfer factor who recorded a greater improvement in quality of life (p<.05). QUOTE "132" 
132
 In the randomized trial comparing CBT to medical care only, the percentage of patients who had attained normal functioning on the Karnofsky scale (score ( 80) was significantly greater in the CBT group (73%) than in the medical care group (27%) at 12 months (p<.01); the percentage with an improvement of at least 10 points also was significantly higher in the CBT group (73%) than in the medical care group (23%), (p<.01). QUOTE "137" 
137
 Patients receiving CBT improved more with respect to: percentage interference with activities, number of days in bed per week, distance walked in six minutes, and fatigue severity at five, eight and 12 months; and depression at eight and 12 months. Each of these between-group comparisons was statistically significant (confidence interval for difference between change scores excluded zero, p-values were not reported).

In the randomized trial comparing CBT to relaxation, 70% of the CBT group improved at 6 months compared to 19% of those in the relaxation group (p<.01). QUOTE "145" 
145
  The combined improvement in physical functioning and fatigue was such that by final followup, 48% of the CBT patients no longer fulfilled the CFS diagnostic criteria compared to only 7% of the patients receiving relaxation training (p<.02). Patients in the CBT group also performed better on the Work and Social Adjustment Scale (p<.01), the Long-term Goals Rating (p<.01), the Fatigue Problem Rating (p<.01) and the Fatigue Questionnaire (p<.01).  Compared to patients in the relaxation group, higher percentages of CBT patients reported feeling “better or much better” on Global Improvement (70% vs. 31%, p<.01), and “satisfied or very satisfied” with treatment outcome (78% vs. 50%, p<.05); higher percentages of CBT patients were rated “better or much better” by assessor rating for physical functioning (80% vs. 26%, p<.01) and fatigue (72% vs. 17%, p<.01). Patients receiving CBT were statistically more likely to remain improved after five years compared to those in the relaxation group and were working more hours; the two groups were not different with respect to general health, fatigue or physical functioning.

In the randomized trial comparing CBT to counseling, patients receiving CBT group did not improve compared to those receiving counseling with respect to fatigue, social functioning, depression or anxiety. QUOTE "164" 
164
 In the 3-arm study comparing CBT to guided support or natural course, CBT patients were statistically more likely that those in guided support to improve with respect to quality of life, fatigue, physical function, functional impairment and mental health; the patients in the two groups were similar with respect to hours working on a job. QUOTE "163" 
163
  Compared to natural course patients, those in the CBT group were statistically more likely to improve with respect to fatigue, physical functional status, functional impairment and mental health (at 8 months, not at 14 months); patients in the two groups were similar with respect to quality of life and hours working on a job.  The authors did not report findings comparing guided support to natural course patients, but the percent clinical significant improvement for fatigue severity (13% vs. 13%, respectively), functional status (16% vs. 12%) and overall improvement (17% vs. 30%) for both groups were very similar; both groups had much lower percentage clinical improvement than patients receiving CBT for these three outcomes (33%, 41% and 57%, respectively), at post-test (8 months). A similar pattern was reported at followup (14 months).

In the non-randomized trial comparing CBT (emphasizing lifestyle changes compatible with limitations imposed by CFS) to no-treatment, there were no significant differences between the groups with respect to depression or stress symptoms at termination of treatment. QUOTE "134" 
134
 Fatigue severity remained significantly elevated for both CFS groups (those receiving CBT and no treatment) than for the depressed patients receiving CBT (p<.0002). 

Graded Exercise Therapy. One 4-arm randomized trial evaluated graded exercise therapy (GET) with and without antidepressant therapy (fluoxetine) and one randomized trial evaluated GET alone. QUOTE "146,151" 
146,151

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00!\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\19Fulcher & White 1997 #290\00\19\00 
 The 4-arm trial compared GET with fluoxetine, GET with drug placebo, and fluoxetine with an exercise placebo (no specific advice offered; told to do what they felt capable of doing and to rest when needed) to exercise and drug placebos. QUOTE "151" 
151
 The 2-arm trial compared GET (supervised weekly aerobic exercise sessions with home exercise prescription) to flexibility/relaxation training. QUOTE "146" 
146
 Patients in both trials were enrolled using the Oxford 1991 criteria.

Patients in the 4-arm fluoxetine trial had an average age of 38.7 years, were 71% women, had an average duration of illness of 2.3 years; the trial had a dropout rate of 29%. QUOTE "151" 
151
 In the 2-arm trial, patients had an average age of 37.2 years, were 75% female and had an average illness duration of 2.7 years; the trial had a dropout rate of 29%. QUOTE "146" 
146
 Intention-to-treat analysis strategies were used in both studies.  The 4-arm trial was double-blinded (other than receiving exercise or exercise placebo). Patients in the 2-arm trial could not be blinded but randomization was achieved blindly to the psychiatrist and independently of the exercise physiologist.

In the 4-arm GET/fluoxetine trial, patients were more likely to drop out of exercise than non-exercise treatment (p=.05). QUOTE "151" 
151
 In an intention-to-treat analysis of these data, the patients in the two exercise groups were less likely (p=.025) to meet case definition for fatigue (92%) than patients receiving exercise placebo (94%) at 26 weeks; and more likely to improve in functional work capacity at 12 (p=.005) and 26 (p=.03) weeks.  Fluoxetine had a significant effect on depression at week 12 only (p=.04), and exercise significantly improved health perception (p=.012) and fatigue (p=.028) at 28 weeks.  In the 2-arm trial, patients in the exercise group were more likely to rate themselves improved (52%) than in the flexibility/relaxation group (27%), p = .04. QUOTE "146" 
146
 Compared to flexibility/relaxation, patients in the exercise group were significantly better in fatigue (p=.04), functional capacity (p=.01) and fitness (p=.03).

Educational Intervention. A randomized 4-arm trial evaluated the efficacy of education explaining symptoms to encourage graded exercise about the importance of exercise. QUOTE "162" 
162
 The trial compared three levels of educational intervention to a group of patients receiving standard medical care only. All patients in the three educational arms received two individual treatment sessions, two telephone followup calls, and a comprehensive educational packet.  The patients in the “minimal” intervention group received no further treatment. Those in the “telephone” group received seven additional followup calls. Those in the “maximum” group received seven additional face-to-face sessions.  Patients were enrolled using the Oxford 1991 criteria and the trial was not double-blinded. Patients had an average age of 33.4 years, were 78% female, and had an average illness duration of 4.3 years. The trial had a dropout rate of 14%. The patients in all three educational intervention arms, compared to patients receiving standard medical care, were statistically more likely to improve overall and with respect to fatigue and physical functioning. However, there were no statistically significant differences between patients in any of the three educational arms.
Complementary and Alternative Medicine Interventions

Homoeopathic Therapy. One randomized trial compared homoeopathic therapies to placebo. QUOTE "166" 
166
 Patients were enrolled using the Oxford 1991 case definition.  The trial was double-blinded and had a 5% dropout rate. Patients had an average age of 40.2 years, were 70% female, and had an average illness duration of 5.1 years. A greater percentage of patients in the homoeopathic group improved compared to placebo, but the authors do not provide any statistical analysis results for within- or between-group comparisons.

Massage Therapy. One randomized trial compared massage therapy to an attention control using sham TENS. QUOTE "148" 
148
  Patients were enrolled using CDC 1988 criteria. The trial was not double-blinded and reported zero dropouts. Patients had an average age of 47 years and were 80% female; duration of illness was not reported. Patients in the massage therapy group, compared to sham TENS, significantly improved on depression (p<.05), anxiety (p<.05), fatigue (p<.05), sleep (p<.05), severity of symptoms (p<.05) and pain (p<.05).
Osteopathic Therapy. One non-randomized trial compared osteopathic therapy to normal care. QUOTE "154" 
154
 Patients were enrolled using the CDC 1988 criteria and also had to meet the London criteria for ME. The trial was not double-blinded and had a dropout rate of 28%. Patients ranged in age from 18 to 55 years and were 68% female; duration of illness was not reported. Patients receiving osteopathy were statistically more likely to be improved overall.
Nutritional Supplement Interventions

Magnesium Therapy. One randomized trial compared weekly injections (over 6 weeks) of 50% injectable magnesium sulfate (1 g in 2 ml) to placebo. QUOTE "131" 
131
 Patients were enrolled using the CDC 1988 and Australia 1990 criteria.  The patients had an average age of 36.4 years and were 69% female; duration of illness was not reported.  The trial was double-blinded and had a 3% dropout rate. Patients in the treatment group improved significantly in overall health (Nottingham Health Profile, p<.01) energy (p<.01), pain (p=.01) and emotional reactions (p=.01). Eighty percent of those in the treatment group claimed to have benefited from treatment compared to only 18% of the placebo group (p<.01). The average red blood cell magnesium level, at baseline, was 1.29 mmol for patients in the treatment group and 1.28 mmol for patients in the placebo group. At the end of the study, red blood cell magnesium increased in patients receiving active treatment an average of 0.57 mmol but decreased in those receiving placebo by 0.02 mmol (no significance tests reported); after treatment, red blood cell magnesium was within the normal range in all patients receiving active treatment but in only one patient receiving placebo.

Essential Fatty Acid Therapy. One randomized trial compared essential fatty acid (EFA, 4000 mg per day for 3 months; Enfamil Marine capsules containing evening primrose oil and concentrated fish oil) to placebo (sunflower oil). QUOTE "157" 
157
 Patients were enrolled using the Oxford 1991 criteria.  Patients had an average age of 37.1 years, were 58% female, and had an average illness duration of 4.0 years. The trial was double-blinded and had a dropout rate of 24%. Symptom scores for both groups improved with time, but the placebo group improved more than the treatment group, though the change was not statistically significant.

Liver Extract Therapy. One randomized trial compared an extract of bovine liver (LEFAC, 10 (g/mL cyanocobalamin equivalent, containing 0.4 mg/mL folic acid and 100 (g/mL cyanocobalamin, self-administered by 2-mL injections for one week) to placebo. QUOTE "128" 
128
  Patients were enrolled using the CDC 1988 criteria.  The patients had an average age of 40.4 years and were 78% female; duration of illness was not reported. The trial was double-blinded and had a dropout rate of 7%. There were no statistically significant differences between treatment and placebo groups, and the authors reported a strong placebo response.

Other Interventions

Social Support Therapy. One nonrandomized, unblinded trial with 12 participants evaluated the efficacy of social support using a buddy/mentor program compared to no treatment. QUOTE "142" 
142
 Buddies were individuals in the community willing to spend one hour per week with the patient for the purpose of providing emotional support, social companionship and instrumental support. Mentors were individuals with CFS who were willing to spend two hours per month of phone contact with the patient providing information and emotional support regarding living with CFS; the program duration was four months.  The study participants were enrolled using the CDC 1994 criteria (personal communication), ranged in age from 36 to 57 years and were 75% female; duration of illness was not reported.  Six participants were assigned buddies and mentors based on whether such persons were living in the same area, while the remaining six participants were put on a waiting list.  The participants receiving the buddy/mentor program reportedly had significantly greater reductions in fatigue (p<.03), and marginally significant increases in positive thinking (p=.08), but were not different from the no-treatment participants with respect to depression, psychological distress, perceived stress, coping strategies and perceived social support.

Comprehensive Therapy.  In a non-randomized, unblinded trial, patients receiving a comprehensive, multidisciplinary intervention (including medical, psychological and behavioral therapies) were compared to another group of patients who had been assessed but not treated. QUOTE "155" 
155
 The patients were enrolled using the CDC 1994 definition and had an average illness duration of 4.1 years, an average age of 41.6 years and were 77% female.  The trial had a dropout rate of 69%.  Three-fifths of the treated group had returned to work at the completion of therapy but these results were not contrasted with patients in the assessment-only group.

Summary of the Evidence

The array of interventions presented in this systematic review reflects, in part, the difficulty in treating a disease that has not been uniformly defined or accepted. The interventions are represented by a mixture of pharmacological (including immunological) and non-pharmacological therapies, varying dosages and duration of therapies, different populations (case definition and patient source), and different exclusion criteria resulting in a body of literature that is conceptually and clinically heterogeneous. Adding to this heterogeneity is the multitude of patient outcomes that were measured (both at the construct and operationalization levels) and reported, and the array of instruments used to measure the constructs. Due to the substantial heterogeneity, members of the technical expert panel agreed with our recommendation to not quantitatively synthesize the individual study findings using meta-analysis.

In lieu of a quantitative synthesis, individual study findings are qualitatively summarized by presenting the statistical significance results of between-group contrasts (e.g., immunoglobulin vs. placebo, cognitive behavioral therapy vs. no treatment) as one of three possible conclusions: 1) results favoring patients receiving the active therapy; 2) results favoring patients receiving the placebo (or no therapy or other therapy); or 3) no statistically significant difference between patients in either group. This presentation of statistical significance results is provided in Tables 10 through 17.

The tables present only the statistical significance of between-group contrasts and only when reported by the authors or when, in the absence of reporting, a significance test could be employed with the information provided. Within-group significance test results (e.g., baseline to followup differences within a single study arm) are not reported in these tables and studies only reporting within-group results are therefore omitted.  Similarly, studies with more than two arms are represented more than once as they offered multiple contrasts.  Finally, only those variables, which were reported most often across all studies, are included; variables that were unique to a single study are not represented in these tables.

The rows are sorted by type of intervention and CFS case definition. Information is also provided regarding the quality of each study in terms of method of assignment (randomized or not), blinding (double-blinded or not double-blinded), number of patients enrolled in the study and the dropout percent. Outcomes are presented a series of two sets of tables. The first set presents outcomes grouped by those of a more general nature (improvement, quality of life, and wellness), and those of a more somatic nature (fatigue, vigor and/or energy, sleep disturbances, severity of symptoms, pain, myalgia, headache, arthralgia, post-exertional fatigue, muscle weakness, and dizziness and/or lightheadedness). The second set of tables present outcomes sorted by  functional (physical functioning, activity level, impairment and/or impairment, social functioning, occupational functioning), mood (depression, anxiety, mental health, distress, confusion and mental fatigue) and cognitive (memory and/or forgetfulness, cognitive function, and concentration) groupings.

Between-group significance test results were not always measured and/or reported by all studies or by all contrasts within multi-arm studies. Of those reporting between-group significance test results, fatigue was reported most often (31 contrasts) followed by depression (28 contrasts). Overall improvement was the next most frequently reported (17 contrasts), followed by physical functional status (16 contrasts), and activity and vigor/energy (11 contrasts each). Quality of life, functional impairment, and social functional status were each reported in ten contrasts, followed by wellness, sleep, anxiety and confusion, each reported in 8 contrasts. The remaining outcomes were reported less frequently.

Using symbols to represent significance tests in favor of the group of patients receiving the active therapy ((), favoring patients receiving the “placebo” or no treatment ((), or no statistically significant difference in outcomes between patients in either group ((), the most striking pattern in this series of tables is the inconclusiveness of study findings regarding the efficacy of most therapies for CFS. The most consistent pattern of improvement of outcomes was provided by behavioral interventions and particularly those that emphasize increased activity levels. General, these behavioral interventions significantly improved fatigue and functional status. Most of the evidence regarding efficacy of immunologic and other pharmacologic therapies are inconclusive. In the Acyclovir trial, patients receiving the active agent were significantly more depressed, confused and higher levels of anxiety than those receiving placebo. One trial of Ampligen suggests improvement in functional status.  One trial of hydrocortisone, a glucocorticoid, may improve fatigue and functional status, but may also result in significant suppression of adrenal function. The evidence regarding efficacy of anti-depressants is inconclusive. Magnesium sulfate therapy may be beneficial for CFS patients who are magnesium deficient. The evidence regarding efficacy of other therapies is inconclusive.

Table 8. Evidence tables of randomized controlled trials

Author/Year

Study Methods
Intervention Characteristics
Patient Characteristics
Outcomes Reported

(How Measured)*

Straus QUOTE "127" 
127
 1988
Randomized: yes

Double-blinded: yes 

Crossover Trial: yes

# Enrolled: 27

% Dropout: 11%

# Analyzed: 24
Intervention: Antiviral

Treatment: Acyclovir (n=27)

Comparison: Placebo (n=27)
Protocol: Intravenous placebo or acyclovir (500 mg/m2) every 8 hours for 7 days of hospitalization, then discharged to take placebo or 800 mg acyclovir tablets 4x daily for 30 days; 6-week washout period.
Duration of Therapy: 5 weeks
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United States

Patient Source: NIH referrals
Mean Illness Duration: 6.8 years
Mean Age: 34.1 years
% Female: 70%

Baseline to Followup: 11 weeks
General:

Somatic:

Functional:

Mood:

Cognitive:
Wellness

Fatigue, Vigor (POMS)

Rest (hours per day)

Anxiety, Depression, Anger (POMS)

Confusion (POMS)

Steinberg QUOTE "138" 
138
 1996
Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 30

% Dropout: 7%

# Analyzed: 28
Intervention: Antihistamine

Treatment: Terfenadine (n=15)

Comparison: Placebo (n=15)
Protocol: Terfenadine or placebo, 60 mg twice daily

Duration of Therapy: 2 months
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United States

Patient Source: Patient registry
Illness Duration: not reported
Mean Age: 36.2 years
% Female: 77%

Baseline to Followup: 2 months
General:

Somatic:

Functional:

Mood:
Health perceptions (MOS)

Symptoms: fatigue, post-exertional fatigue, muscle weakness, myalgia, sleep disturbance, headache, arthralgia (percent)

Physical, Social functioning (MOS)

Mental Health (MOS)

Strayer QUOTE "135" 
135
 1994
Randomized: yes

Double-blinded: yes
Crossover Trial: no

# Enrolled: 92

% Dropout: 9%

# Analyzed: 84
Intervention: Immunomodulator/ Antiviral

Treatment: Ampligen (n=45)

Comparison: Placebo (n=47)
Protocol: Ampligen intravenous infusion, four 200-mg doses initially, followed by 400 mg 2x-weekly, or saline placebo of equal volume

Duration of Therapy: 6 months
Case Definition: CDC 1988

Additional entry criteria: Severely debilitated (KPS score 20 to 60)
Psychiatric Exclusions: yes

Location: United States

Patient Source: not stated
Mean Illness Duration: 5.2 years
Mean Age: 40.7 years
% Female: 75%

Baseline to Followup: 6 months
Functional:

Mood:

Cognitive:
Physical performance (KPS), Activity (ADL)
Anxiety, Depression (SCL)

Cognitive deficit (SCL)

Lloyd QUOTE "129" 
129
 1990
Randomized: yes

Double-blinded: yes

Crossover Trial: no

# Enrolled: 49

% Dropout: 4%

# Analyzed: 49
Intervention: Immunomodulator
Treatment: IgG (n=23)

Comparison: Placebo (n=26)

Protocol: 3 intravenous influsions of immunoglobulin or placebo solution (maltose) at a dose of 2 g/kg/month
Duration of Therapy: 3 months
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: Australia

Patient Source: not stated 

Median Illness Duration: 3.9 years

Mean Age: 36.0 years
% Female: 49%

Baseline to Followup: 6 months
General:

Functional:

Mood:
Improvement (reduction in symptoms, improvement in functional capacity)

Quality of Life (QAL)

Change in work, leisure, social activities

Depression (HAMD, Zung)

Peterson QUOTE "130" 
130
 1990 

Randomized: yes

Double-blinded: yes

Crossover Trial: no

# Enrolled: 30
% Dropout: 7%

# Analyzed: 28
Intervention: Immunomodulator

Treatment:  IgG (n=15)

Comparison: Placebo (n=15)
Protocol: 6 intravenous infusions of immunoglobulin or placebo solution (albumin) at a dose of 1 g/kg/month

Duration of Therapy: 5 months
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United States

Patient Source: Research program
Mean Illness Duration: 3.8 years
Mean Age: 40.8 years
% Female: 73%

Baseline to Followup: 5 months
General:

Somatic:

Functional:

Mood:
Health perception (MOS)

Symptom severity (fatigue, post-exertional fatigue, muscle weakness, myalgia, arthralgia, sleep disturbance, headache)
Physical and social functioning (MOS)

Mental health (MOS)

Vollmer-Conna QUOTE "147" 
147
 1997
Randomized: yes

Double-blinded: yes

Crossover Trial: no

# Enrolled: 99

% Dropout: 4%

# Analyzed: 99
Intervention: Immunomodulator

Treatment 1: 0.5 g/kg IgG (n=22)

Treatment 2: 1.0 g/kg IgG (n=28)
Treatment 3: 2.0 g/kg IgG (n=23)
Comparison: Placebo (n=26)
Protocol: 3 intravenous infusions administered at monthly intervals or placebo (albumin/maltose)

Duration of Therapy: 3 months
Case Definition: Australia 1990
Psychiatric Exclusions: no

Location: Australia

Patient Source: not stated 

Mean Illness Duration: 6.3 years
Mean Age: 39.8 years
% Female: 76%

Baseline to Followup: 6 months
General:

Somatic:

Functional:

Mood:

Cognitive:
Quality of Life (QAL)

Energy, Fatigue (POMS)

Daily activity (KPS; hours per day)

Depression (POMS)

Confusion (POMS)

De Vinci QUOTE "143" 
143
 1996

Randomized: yes

Double-blinded: yes
Crossover Trial: no

# Enrolled: 20

% Dropout: 10%

# Analyzed: 20
Intervention: Transfer Factor

Treatment: Dialyzable extract from immune lymphocytes (n=14)

Comparison: Placebo (n=6)

Protocol: Capsules of ‘specific’ TF (known activity against Epstein-Barr virus, human herpes virus 6 and cytomegalovirus), 90-970 days, or placebo (unspecific TF or lactose placebo) 140-360 days

Duration of Therapy: 90-970 days (mean 328 days)
Case Definition: CDC 1994

Psychiatric Exclusions: not stated

Location: United States

Patient Source: not reported

Illness Duration: not reported

Mean Age: 35

% Female: 60%

Baseline to Followup: End of treatment
General:
Clinical Improvement (diminished sore throat, muscular and/or joints pain, headaches, increased ability of mental concentration)

Lloyd QUOTE "132" 
132
 1993 

Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 90

% Dropout: 2%

# Analyzed: 88
Intervention: Transfer Factor (DLE – dialyzable leukocyte extract) and/or Cognitive Behavioral Therapy (CBT)

Treatment 1: DLE & CBT (n=20)

Treatment 2: DLE & “attend clinic” (n=26)

Treatment 3: CBT and saline placebo (n=21)
Comparison: Saline placebo & “attend clinic” (n=23)
Protocol: DLE (5x108 leukocytes/ dose), 8 biweekly intramuscular injections or normal saline placebo; CBT (delivered by 3 psychiatrists who focused on behavioral and psychological issues, difficulties that warranted attitude shifts, attitude changes, and concepts of being active including a home-based graded exercise schedule), 6 biweekly sessions, or “attend clinic” placebo

Duration of Therapy: 4 months
Case Definition: Australia 1990
Psychiatric Exclusions: no

Location: Australia

Patient Source: not stated 

Median Illness Duration: 5.5 years
Mean Age: 39.6 years
% Female: 76%

Baseline to Followup: 7 months
General:

Somatic:

Functional:

Mood:

Cognitive:
Quality of Life (QAL)

Fatigue, Vigor (POMS)

Physical capacity (diaries), Daily activity (KPS), Non-sedentary hours

Anger, Anxiety, Depression (POMS)

Confusion (POMS)

See QUOTE "140" 
140
 1996
Randomized: yes

Double-blinded: yes 

Crossover Trial: yes

# Enrolled: 30

% Dropout: 13%

# Analyzed: 26
Intervention: Immunomodulator

Treatment: Interferon-(2a (n=15)

Comparison: Placebo (n=15)
Protocol: 3 million units of interferon-(2b administered subcutaneously thrice weekly; comparison group treated after 3 month followup; washout period not stated, or placebo (NaCl)

Duration of Therapy: 3 months
Case Definition: CDC 1988
Psychiatric Exclusions: no

Location: United States

Patient Source: Referrals by local internists and university faculty
Mean Illness Duration: 4.6 years
Mean Age: 37.2 years
% Female: 80%

Baseline to Followup: 4 months
General:
Quality of Life

Brook QUOTE "133" 
133
 1993
Randomized: yes

Double-blinded: no 

Crossover Trial: no

# Enrolled: 20

% Dropout: 10%

# Analyzed: 20
Intervention: Immunomodulator

Treatment: Interferon-(2b (n=11)

Comparison: No treatment (n=9)
Protocol: 3 million units of interferon-(2b administered subcutaneously thrice weekly; comparison group treated after 3 month followup

Duration of Therapy: 3 months
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United Kingdom

Patient Source: not reported
Illness Duration: 1-11 years

Mean Age: not reported
% Female: 70%

Baseline to Followup: 6 months
Functional:
Activity (ECOG)

Peterson QUOTE "149" 
149
 1998
Randomized: yes

Double-blinded: yes

Crossover Trial: yes

# Enrolled: 25

% Dropout: 20%

# Analyzed: 20
Intervention: Mineralcorticoid

Treatment: Fludrocortisone (n=22)

Gp 2: Placebo (n=24)
Protocol: Fludrocortisone acetate tablet (0.1 initially; dosed doubled to 0.2 mg if patient reported no improvement in fatigue after first two weeks of treatment) or lactose placebo; 6-week washout period.

Duration of Therapy: 6 weeks
Case Definition: CDC 1988/CDC 1994
Psychiatric Exclusions: no

Location: United States

Patient Source: Patient registries, regional CFS research program and local CFS clinic 

Mean Illness Duration: 7.0 years
Mean Age: 39.7 years
% Female: 76%

Baseline to Followup: 6 weeks
General:

Somatic:

Functional:

Mood:

Cognitive:
General well-being (MOS)

Symptom severity: fatigue, unrefreshing sleep, sore throat, joint pains, muscle pains, headaches, painful lymph nodes, lightheadedness (VAS)
Functional status: physical, social, role limitations (MOS)

Emotional well-being (MOS), Depression (VAS), Positive affect (PANAS)

Concentration, Forgetfulness (VAS); Reaction time (HICK)

Rowe QUOTE "160" 
160
 2000
Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 100

% Dropout: 17%

# Analyzed: 83
Intervention: Mineralcorticoid

Treatment: Fludrocortisone (n=50)
Comparison: Placebo (n=50)
Protocol: Fludrocortisone (one capsule of 0.025 mg capsule/day for 1 week, then increased to 2 capsules per day for 1 week, then 4 per day for remaining 7 weeks) or methylcellulose placebo.

Duration of Therapy: 9 weeks (started 2 weeks after table-tilt test screen)
Case definition: CDC 1994; patients with neurally-mediated hypotension

Psychiatric Exclusions: yes

Location: United States

Patient Source: CFS patient registries; ads with patient advocacy programs, local newspapers and internet postings 

Mean Illness Duration: 6.4 years
Mean Age: 36.8 years

% Female: 66%

Baseline to Followup: 11 weeks
General:

Somatic:

Functional:

Mood:

Cognitive:
Wellness

Fatigue, Vigor (POMS)

Physical function (MOS), Activity (DASI)

Depression (BDI), Mental health (MOS)

Mental fatigue (WMFI)

McKenzie QUOTE "150,167" 
150,167

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ö\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt%McKenzie, Reynolds, et al. 2000 #5484\00%\00 
 1998, 2000
Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 70

% Dropout: 10%

# Analyzed: 65-68
Intervention: Glucocorticoid

Treatment: Hydrocortisone (n=35)

Comparison: Placebo (n=35)
Protocol: Oral hydrocortisone, 13 mg/m2 of body surface area every morning and 3 mg/m2 every afternoon, or placebo, for 12 weeks

Duration of Therapy: 3 months
Case definition: CDC 1988/94
Psychiatric Exclusions: yes

Location: United States

Patient Source: not reported
Mean Illness Duration: 4.4 years
Mean Age: 37.5 years
% Female: 80%

Baseline to Followup: 3 months
General:

Somatic:

Functional:

Mood:

Cognitive:
Wellness

Symptom severity (SCL), Fatigue, Vigor (POMS)

Sickness impact (SIP), Activity

Depression (BDI, HAMD), Anger, Anxiety (POMS)

Confusion (POMS)

Cleare QUOTE "158" 
158
 1999
Randomized: yes

Double-blinded: yes 

Crossover Trial: yes

# Enrolled: 35

% Dropout: 9%

# Analyzed: 32
Intervention: Glucocorticoid

Treatment: Hydrocortisone (n=32)

Comparison: Placebo (n=32)
Protocol: Hydrocortisone (5 mg first 16 patients, 10 mg for remainder) or placebo first for 28 days before crossover to other treatment; washout not reported

Duration of Therapy: 1 month
Case Definition: CDC 1994/Oxford 1991
Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: CFS clinics
Meant Illness Duration: 3.0 years
Mean Age: 35.3 years
% Female: 57%

Baseline to Followup: 1 month
General:

Somatic:

Functional:

Mood:
Improvement

Fatigue (CFQ)
Physical function, Role limitation (MOS), Disability (WSAS)

Psychological symptoms (GHQ)

Snorrason QUOTE "141" 
141
 1996

Randomized: yes

Double-blinded: yes

Crossover Trial: yes

# Enrolled: 49

% Dropout: 20%

# Analyzed: 30-40
Intervention: Anticholinergic

Treatment: Galanthamine (n=25)

Comparison: Placebo (n=24)

Protocol: Galanthamine hydrobromide (10 mg t.i.d., reached by escalating dosage) or matched treatment with placebo tablets; 70% of patients followed this schedule and remaining 30% dosage reduced due to adverse effects. Originally designed as a parallel trial, changed to optional crossover after 2 weeks; washout not reported.

Duration of Therapy: 2-8 weeks
Case Definition: Oxford 1991

Psychiatric Exclusions: yes

Location: Iceland

Patient Source: General and rheumatological outpatient clinics

Mean Illness Duration: 12.8 years

Mean Age: 43.9 years

% Female: 86%

Baseline to Followup: 1-8 weeks
Somatic:

Functional:

Mood:

Cognitive:
Fatigue, Myalgia, Sleep, Dizziness (VAS)

Work capacity (VAS)

Anxiety (STAIS, DSM), Depression, Emotional instability (DSM)

Concentration (WMS), Memory (WMS, VAS)

Moorkens QUOTE "153" 
153
 1998

Randomized: yes

Double-Blinded: yes

Crossover Trial: no

# Enrolled: 20

% Dropout: 15%

# Analyzed: 17
Intervention: Hormone

Treatment: Growth hormone (n=10)

Comparison: Placebo (n=10)

Protocol: Growth hormone therapy, 6.7 (g/kg/day, or placebo for 12 weeks, then all patients enrolled in open trial with GH

Duration of Therapy: 3 months RCT, 9 months open trial
Case Definition: CDC 1994

Psychiatric Exclusions: no

Location: Belgium

Patient Source: CFS clinic

Illness Duration: not reported

Mean Age: not reported

% Female: 65%

Baseline to Followup: 12 months
General:
Quality of Life (NHP, QOL)

Forsyth QUOTE "159" 
159
 1999

Randomized: yes

Double-blinded: yes

Crossover Trial: yes

# Enrolled: 35

% Dropout: 26%

# Analyzed: 26
Intervention: Nicotinamide Adenine Dinucleotide (NADH)

Treatment: NADH (n=26)

Comparison: Placebo (n=26)

Protocol: NADH, two 5mg tablets daily, for a 4-week period; 4-week washout period.

Duration of Therapy: 4 weeks
Case Definition: CDC 1994

Psychiatric Exclusions: yes

Location: United States

Patient Source: Referrals and recruited from medical center

Mean Illness Duration: 7.2 years

Mean Age: 39.6 years

% Female: 65%

Baseline to Followup: 4 weeks
General:
Symptom Improvement

Natelson QUOTE "136" 
136
 1996
Randomized: yes

Double-blinded: yes

Crossover Trial: yes

# Enrolled: 24

% Dropout: 25%

# Analyzed: 18
Intervention: Antidepressant

Treatment: Phenelzine (n=15)

Comparison: Placebo (n=9)
Protocol: First 2 weeks placebo phase-in all patients, 1 placebo pill per day; then phenelzine or placebo during 2nd 2 weeks with patients in active treatment group receiving one 15-mg tablet phenelzine per day alternating with placebo; during final two weeks, patients in active treatment group received one 15-mg tablet per day; placebo group took one placebo pill per day.

Duration of Therapy: 4 weeks
Case Definition: CDC 1988/94
Psychiatric Exclusions: yes
Location: United States

Patient Source: CFS center
Illness Duration: not reported
Mean (SD) Age: 34.6 yrs (2.8)
% Female: 83%

Baseline to Followup: 6 weeks (includes 2 week placebo phase-in)
Somatic:

Functional:

Mood:

Cognitive:
Symptom severity (Checklist), Fatigue (POMS, FSS), Vigor (POMS)

Functional status (FSQ), Activity (ADL), Disability (ISS)

Depression (POMS, CESD)

Confusion (POMS)

Hickie QUOTE "161" 
161
 2000

Randomized: yes

Double-Blinded: yes

Crossover Trial: no

# Enrolled: 90

% Dropout: 14%

# Analyzed: 90
Intervention: Antidepressant

Treatment: Moclobemide (n=47)

Comparison: Placebo (n=43)

Protocol: Moclobemide or placebo at one 150-mg tablet 2x daily for 1 week, then increased to 450 mg/day, then increased to 600 mg/day if tolerated

Duration of Therapy: 6 weeks
Case Definition: CDC 1994

Psychiatric Exclusions: yes

Location: Australia

Patient Source: Infectious disease and immunology outpatient clinics

Mean Illness Duration: 1.7 years

Mean Age: 43.5 years

% Female: 54%

Baseline to Followup: 6 weeks
General:

Somatic:

Functional:

Mood:
Improvement

Fatigue, Vigor (POMS)

Disability (KPS)

Depression (POMS)

Vercoulen QUOTE "139" 
139
 1996
Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 107

% Dropout: 10%

# Analyzed: 96
Intervention: Antidepressant

Treatment: Fluoxetine (n=54)

Comparison: Placebo (n=53)
Protocol: Fluoxetine or placebo 20 mg per day; groups sub-divided into depressed and non-depressed patients.

Duration of Therapy: 2 months
Case Definition: Oxford 1991
Psychiatric Exclusions: yes

Location: Netherlands

Patient Source: Referrals to general outpatient clinic
Mean Illness Duration: 5.5 years
Mean Age: 38.9 years
% Female: 76%

Baseline to Followup: 4 months
General:

Somatic:

Mood:
Recovery

Fatigue (CIS, SIP)
Depression (BDI)

Wearden QUOTE "151" 
151
 1998
Randomized: yes

Double-blinded: yes

Crossover Trial: no

# Enrolled: 136

% Dropout: 29%

# Analyzed: 136
Intervention: Antidepressant and Graded Exercise Therapy (GET)

Treatment 1: Fluoxetine & GET (n=33)
Treatment 2: GET & drug placebo (n=34)
Treatment 3: Fluoxetine and exercise placebo (n=35)

Comparison: Placebo only (n=34)
Protocol: All patients attended hospital on 8 sessions for treatment by physiotherapist. GET included instructions to carry out preferred aerobic activity for 20 minutes, 3x per week; GET placebo patients not offered any specific advice but told to do what they felt capable and to rest when felt needed. Fluoxetine or placebo, 20 mg daily.

Duration of Therapy: 6 months
Case Definition: Oxford 1991

Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: Referrals to outpatient clinic
Median Illness Duration: 2.3 years 
Mean Age 38.7 years
% Female: 71%

Baseline to Followup: 3 and 6 months
General:

Somatic:

Functional:

Mood:
Health perception (MOS)

Fatigue (CFQ), Pain (MOS)
Physical function, Role or occupational function, Social function (MOS; Functional work capacity (BERG)

Depression (HADS)

Kaslow QUOTE "128" 
128
 1989
Randomized: no

Double-blinded: yes 

Crossover Trial: yes

# Enrolled: 15

% Dropout: 7%

# Analyzed: 14
Intervention: Supplement

Treatment: LEFAC (n=15)
Comparison: Placebo (n=15)
Protocol: LEFAC (extract of bovine liver, 10 (g/mL, with folic acid, .4 mg/mL, and cyanocobalamin, 100 (g/mL) or placebo. Self-administration of 2-mL IM injections daily, 1-week supply; returned after one week for alternate therapy; then all patients entered in open trial for 2 additional weeks.

Duration of Therapy: 1 week
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United States

Patient Source: Community physician or self-referral

Illness Duration: not reported
Mean Age: 40.4 years
% Female: 78%

Baseline to Followup: 1 week
Somatic:

Functional:

Mood:
Energy, Overall symptoms 

Daily activities (FSQ)

Mental health (FSQ)

Cox QUOTE "131" 
131
 1991
Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 32

% Dropout: 3%

# Analyzed: 31
Intervention: Supplement

Treatment: Magnesium (n=15)

Comparison: Placebo (n=17)
Protocol: Magnesium sulfate (1 g in 2 ml) or placebo (2 ml water), intramuscular, weekly

Duration of Therapy: 6 weeks 
Case Definition: CDC 1988/ Australia 1990
Psychiatric Exclusions: no

Location: United Kingdom

Patient source: Complementary medicine research center and general practitioners

Illness Duration: not reported
Mean Age:  36.4 years

% Female: 69%

Baseline to Followup: 6 weeks
General:

Somatic:

Functional:

Mood:
Health profile (NHP)

Energy, Pain, Sleep (NHP)
Social isolation, Physical mobility (NHP)

Emotional reactions (NHP)

Warren QUOTE "157" 
157
 1999
Randomized: yes
Double-blinded: yes 

Crossover Trial: no

# Enrolled: 50

% Dropout: 24%

# Analyzed: 38
Intervention: Essential Fatty Acids

Treatment: EFA (Efamol Marine) (n=24)
Comparison: Placebo (n=26)
Protocol: EFA (evening primrose oil and concentrated fish oil), two 500-mg capsules, 4x day or sunflower oil placebo (same number of capsules)

Duration: 3 months
Case Definition: Oxford 1991
Psychiatric Exclusions: no

Location: United Kingdom

Patient Source: Referrals to regional infectious disease unit

Mean Illness Duration: 4.0 years
Mean Age: 37.1 years
% Female: 58%

Baseline to Followup: 3 months
General:

Somatic:

Mood:
Improvement (Self-report)

Symptom severity (PSC)

Depression (BDI)

Sharpe QUOTE "137,168" 
137,168
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 1996, 1998

Randomized: yes

Double-blinded: no 

Crossover Trial: no

# Enrolled: 60

% Dropout: 0%

# Analyzed: 60
Intervention: Cognitive Behavioral Therapy

Treatment: CBT and medical care (n=30)

Comparison: Medical care only (n=30)
Protocol: CBT – consisting of 16 one-hour individual treatment sessions delivered by three experienced cognitive therapists that focused on explanation of illness, strategies to increase gradual and consistent increases in activity, active problem solving for interpersonal and occupational difficulties, and avoidance of excessive perfectionism and self-criticisms; Medical care – general practitioner followup

Duration of Therapy: 4 months 
Case Definition: Oxford 1991
Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: Outpatient clinic referrals

Mean Illness Duration: 2.6 years
Mean Age: 36.0 years

% Female: 68%

Baseline to Followup: 5, 8, 12 months
General:

Somatic:

Functional:

Mood:
Overall change

Fatigue (severity)

Activity (KPS, Interference; # days in bed/week)
Anxiety, Depression (HADS)

Deale QUOTE "145,169" 
145,169
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  QUOTE "170" 
170
 1997, 1998, 2000

Randomized: yes

Double-blinded: no 

Crossover Trial: no

# Enrolled: 60

% Dropout: 12%

# Analyzed: 53
Intervention: Cognitive Behavioral Therapy

Treatment: CBT (n=30)

Comparison: Relaxation (n=30)
Protocol: CBT consisting of 13 weekly sessions aimed at establishing a program of consistent planned activity and rest; a sleep routine; graded increases in activity and cognitive restructuring of unhelpful illness beliefs and assumptions. Relaxation included progressive muscle relaxation, visualization and rapid relaxation.

Duration of Therapy: 4 to 6 months
Case Definition: Oxford 1991 / CDC 1994
Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: Referrals to CFS clinic
Mean Illness Duration: 4.0 years
Mean Age: 34.5 years

% Female: 68%

Followup: 1-, 3-, and 6-month post-treatment; 5 years
General:

Somatic:

Functional:

Mood:
Improvement (global)

Fatigue (severity, degree, improvement)

Functional Impairment (MOS, WSAS, Long-term goals)
Anxiety (GHQ), Depression (GHQ, BDI)

Ridsdale QUOTE "164" 
164
 2000

Randomized: yes

Double-Blinded: no

Crossover Trial: no

# Enrolled: 160 (45 with CFS)

% Dropout: 19.4% (18% CFS)

# Analyzed: 129 (37 CFS)
Intervention: Cognitive Behavioral Therapy

Treatment: CBT (n=80, 25 CFS)

Comparison: Counseling (n=80, 20 CFS)

Protocol: CBT was delivered by qualified therapists focused on activity planning, homework, establishing a sleep routine and other cognitive interventions. Counseling was delivered by qualified counselors and focused on a psychodynamic model of client-centered therapy. 6 therapy sessions (content video-taped and validated by independent raters).

Duration of Therapy: 3 months
Case-Definition: Other / CDC 1994

Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: General practice patients

Mean Illness Duration: 3.2 years

Mean Age: 39.4 years

% Female: 73%

Baseline to Followup: 6 months
General:

Somatic:

Functional:

Mood:
General Health (MOS) with care

Fatigue (CFQ)

Social Adjustment (MOS)

Anxiety, Depression (HADS)

Prins QUOTE "163" 
163
 2000

Randomized: yes

Double-Blinded: no

Crossover Trial: no

# Enrolled: 278

% Dropout: 3%

# Analyzed: 270
Intervention: Cognitive Behavioral Therapy

Treatment 1: CBT (n=93)

Treatment 2: Guided support (n=94)

Comparison: Natural course (n=91)

Protocol: CBT consisting of 16 sessions delivered by 13 behavioral therapists focused on self-control, restructuring fatigue-related cognitions, attaining base level of daily activity, gradual increases of physical activity, and returning to work or personal activities; Guided Support consisting of 11 meetings delivered by a social worker aimed at exchanging experiences and obtaining mutual understandings; Natural course was defined as no intervention.

Duration of Therapy: 8 months
Case-Definition: CDC 1994

Psychiatric Exclusions: no

Location: Netherlands

Patient Source: Internal medicine department outpatient clinic

Mean Illness Duration: 5.6 years

Mean Age: 36.7 years

% Female: 78%

Baseline to Followup: 8, 14 months
General:

Somatic:

Functional:

Mood:
Quality of Life (EQ), Improvement (self-rated)

Fatigue Severity (CIS)

Functional Impairment (SIP), Functional Status (KPS), Hours working

Psychological Well-Being (SCL)

Fulcher QUOTE "146" 
146
 1997
Randomized: yes

Double-blinded: no 

Crossover Trial: yes

# Enrolled: 66

% Dropout: 29%

# Analyzed: 66
Intervention: Graded Exercise Therapy (GET)

Treatment: GET (n=33)
Comparison: Flexibility/relaxation (n=33)
Protocol: GET included 12 weeks of supervised treatment and next week’s exercise prescription. Lab sessions supervised by exercise physiologist. Flexibility/relaxation included 12 weekly sessions and taught stretching routine and relaxation techniques; specifically told to avoid extra physical activities.

Duration of Therapy: 12 weeks
Case Definition: Oxford 1991

Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: Clinic referrals
Median Illness Duration: 2.7 years
Mean Age: 37.2 years
% Female: 74%

Baseline to Followup: 3 and 12 months after supervised treatment
General:

Somatic:

Functional:

Mood:
Overall change

Fatigue; Sleep (PSQI)
Physical function (MOS)

Anxiety, Depression (HADS)

Powell QUOTE "162" 
162
 2000

Randomized: yes

Double-Blinded: no

Crossover Trial: no

# Enrolled: 148

% Dropout: 14%

# Analyzed: 148
Intervention: Educational Intervention

Treatment 1: Maximum educational intervention (MAX) (n=38)

Treatment 2: Telephone intervention (TEL) (n=39)

Treatment 3: Minimal educational intervention (MIN) (n=37)

Comparison: Standardized medical care (n=34)

Protocol: One of three educational intervention groups about evidence on physical and psychological effects of physical deconditioning and circadian dysrhythmia, with the intention of encouraging a self-managed graded exercise program (2 individual treatment sessions, 2 telephone follow-up calls, comprehensive educational pack. Minimal intervention (MIN) included no further treatment; Telephone intervention (TEL) included  7 additional calls; Maximum intervention (MAX) included 7 additional face-to-face sessions. Comparison group included standardized medical care (advice and return to primary care).

Duration of Therapy: 3-4 months
Case-Definition: Oxford 1991

Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: Patient referrals to chronic fatigue clinic and infectious disease outpatient clinic.

Mean Illness Duration: 4.3 years

Mean Age: 33.4 years

% Female: 78%

Baseline to Followup: 3 months, 6 months, 1 year
General:

Somatic:

Functional:

Mood:
Global change

Fatigue (CFQ), Sleep
Physical function (MOS)

Anxiety, Depression (HADS)

Awdry QUOTE "144,166" 
144,166
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 1996
Randomized: yes

Double-blinded: yes 

Crossover Trial: no

# Enrolled: 64

% Dropout: 5%

# Analyzed: 61
Intervention: Alternative Therapy

Treatment: Homoeopathy (n=32)

Comparison: Placebo (n=32)
Protocol: Single selected homoeopathic remedies (with emphasis on symptoms and person with the symptoms) or placebo (inert powder).

Duration of Therapy: 12 months
Case Definition: Oxford 1991
Psychiatric Exclusions: no

Location: United Kingdom

Patient source: Volunteer patients

Mean Illness Duration: 5.1 years
Mean Age:  40.2 years

% Female: 70%

Baseline to Followup: 12 months
General:

Somatic:

Functional:

Mood:
Improvement

Fatigue, Sleep

Disability, Employment

Mood disturbance

Kaslow QUOTE "128" 
128
 1989
Randomized: no

Double-blinded: yes 

Crossover Trial: yes

# Enrolled: 15

% Dropout: 7%

# Analyzed: 14
Intervention: Supplement

Treatment: LEFAC (n=15)
Comparison: Placebo (n=15)
Protocol: LEFAC (extract of bovine liver, 10 (g/mL, with folic acid, .4 mg/mL, and cyanocobalamin, 100 (g/mL) or placebo. Self-administration of 2-mL IM injections daily, 1-week supply; returned after one week for alternate therapy; then all patients entered in open trial for 2 additional weeks.

Duration of Therapy: 1 week
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United States

Patient Source: Community physician or self-referral

Illness Duration: not reported
Mean Age: 40.4 years
% Female: 78%

Baseline to Followup: 1 week
Somatic:

Functional:

Mood:
Energy, Overall symptoms 

Daily activities (FSQ)

Mental health (FSQ)

Field QUOTE "148" 
148
 1997

Randomized: yes
Double-Blinded: no
Crossover Trial: no

# Enrolled: 20
% Dropout: 0%

# Analyzed: 20
Intervention: Massage Therapy

Treatment: Massage (n=10)

Comparison: SHAM TENS (n=10)

Protocol: Massage, twice each week by trained massage therapist consisting of gentle pressure to arms, torso, legs and head. SLAM TENS (attention and tactile stimulation control) also provided by massage therapist; TENS device used but never turned on (no electrical current)

Duration of Therapy: 5 weeks
Case Definition: CDC 1988

Psychiatric Exclusions: not stated

Location: United States

Patient Source: Physician referral

Illness Duration: not reported

Mean Age: 47 years

% Female: 80%

Baseline to Followup: 5 weeks
Somatic:

Mood:

Cognitive:
Pain (MPQ, PSQ), Sleep (PSQ), Fatigue, Somatic symptoms (PFRS)

Emotional distress (PRFA), Depression (POMS, CESD), Anxiety (STAIS)

Cognitive distress (PRFA)

*Abbreviations

ADL: Activities of Daily Living

BDI: Beck Depression Inventory

BERG: Bosch ERG 551 Ergometer

BSI: Brief Symptom Inventory

CESD: Center for Epidemiology Studies Depression Scale

CFQ: Chalder Fatigue Questionnaire

CIS: Checklist Individual Strength

CGI: Clinical Global Impressions

COPE: Coping Strategies Scales

CPRS: Comprehensive Psychopathological Rating Scale

DAIS: Duke Activity Status Index

DSM: DSM-III-R

ECOG: Eastern Cooperative Oncology Group Activity Scale

EQ: EuroQol Quality of Life visual analogue scale
FRCS: Fatigue-Related Cognitions Scale

FSQ: Functional Status Questionnaire

FSRS: Fatigue Self-Rating Scale

FSS: Fatigue Severity Scale

GHQ: General Health Questionnaire

HADS: Hospital Anxiety and Depression Scale

HAMD: Hamilton Depression Rating Scale

HICK: Hick Paradigm Reaction Time

ISS: Illness Severity Scale

KPS: Karnofsky Performance Scale

MOS/SF36: Medical Outcomes Study Short Form

MPQ: McGill Pain Questionnaire

NHP: Nottingham Health Profile

PANAS: Positive and Negative Affect Scale

POMS: Profile of Mood States

PFRS: Profile of Fatigue-Related Symptoms
PSC: Physical Symptom Checklist

PSQ: Pain and Sleep Questionnaire

PSQI: Pittsburgh Sleep Quality Index

QAL: Quality of Life visual analogue scale

QOL: Quality of Life assessment in GH-deficient adults questionnaire

SCL: Symptom Checklist SCL-90

SIP: Sickness Impact Profile

STAIS: State and Trait Anxiety Index of Spielberger

SX: Symptom Severity Checklist

VAS: Symptom severity visual analogue scale

WMFI: Wood Mental Fatigue Inventory

WMS: Wechsler Memory Scale

WSAS: Work and Social Adjustment Scale

Zung: Zung Depression Scale



Table 9. Evidence tables of non-randomized controlled trials

Author/Year

Study Methods
Intervention Characteristics
Patient Characteristics
Outcomes Reported

(How Measured)*

Andersson QUOTE "156" 
156
 1998

Randomized: unclear

Double-Blinded: yes

Crossover Trial: no

# Enrolled: 28

% Dropout: 14%

# Analyzed: 24
Intervention: Vaccine

Treatment: Staphylococcus toxoid vaccine (n = 14)

Comparison: Placebo (n = 14)

Protocol: Vaccine given at increasing doses containing .01, .05, .1, .2, .5 and 1.0 ml of fully potent vaccine, or sterile water placebo; 1 injection weekly.

Duration of Therapy: 12 weeks
Case-Definition: CDC 1994 and fibromyalgia

Psychiatric Exclusions: no

Location: Sweden

Patient Source: Referral from care centers, hospitals, psychiatric units

Mean Illness Duration: 12.9 years

Mean Age: 47.0 years

% Female: 100%

Baseline to Followup: 12 weeks
General:

Somatic:

Mood:

Cognitive:
Improvement (CGI)

Severity of Illness (CGI), Pain (VAS), Sleep (CPRS)

Depression (Zung), Psychiatric symptoms (CPRS)

Concentration, Memory (CPRS)

Natelson  QUOTE "152" 
152
 1998

Randomized: no

Double-Blinded: unclear

Crossover Trial: yes

# Enrolled: 25

% Dropout: 24%

# Analyzed: 19
Intervention: Antidepressant

Treatment: Selegiline (n=25)

Comparison: Placebo (n=25)

Protocol: 2 weeks placebo phase-in, 1 placebo pill 2x daily; next 2 weeks, 1 5-mg tablet of selegiline replaced 1 of the placebo pills; final 2 weeks, 1 5-mg selegiline tablet 2x daily; washout period not stated.

Duration of Therapy: 6 weeks
Case Definition: CDC 1988/94

Psychiatric Exclusions: yes

Location: United States

Patient Source: CFS Center

Illness Duration: not reported

Mean Age: not reported

% Female: not reported

Baseline to Followup: 12, 26 weeks
Somatic:

Functional:

Mood:
Fatigue (FSS), Vigor (POMS, ISS), Symptom severity (SX)

Disability (FSQ)

Tension, Anxiety (POMS), Depression (POMS, CESD)

Friedberg QUOTE "134" 
134
 1994
Randomized: no

Double-blinded: yes

Crossover Trial: no

# Enrolled: 64

% Dropout: 0%

# Analyzed: 64
Intervention: Cognitive Behavioral Therapy

Treatment 1: CBT (n=22 CFS)

Treatment 2: CBT(n=22 depressed)
Comparison: No treatment (n=22)

Protocol: 6 weekly sessions focusing on coping; relaxation, tolerance, coping skills and cognitive restructuring. Emphasis on lifestyle changes compatible with activity limitations imposed by CFS.
Duration of Therapy: 6-9 weeks
Case Definition: CDC 1988
Psychiatric Exclusions: not stated

Location: United States

Patient Source: Outpatients with CFS, neurology clinic, and local CFS support group; depressed patients of author

Mean Illness Duration: 4.1 years
Mean Age: 36.9 years
% Female: 75

Baseline to Followup: 6-9 weeks
Somatic:

Mood:

Cognitive:
Fatigue (FSS)

Depression (CESD), Psychological distress (BSI)

Fatigue-related thinking (FRCS)

Perrin QUOTE "154" 
154
 1998

Randomized: no
Double-Blinded: no
Crossover Trial: no

# Enrolled: 80

% Dropout: 28%

# Analyzed: 58
Intervention: Osteopathic Therapy

Treatment: Osteopathic therapy (n=40)

Comparison: Normal care (n=40)

Protocol: Twenty sessions (minimum) including multiple osteopathic treatments. 

Duration of Therapy: 12 months
Case Definition: CDC 1988 and London criteria for ME

Psychiatric Exclusions: yes

Location: United Kingdom

Patient Source: Patient referrals; control volunteers

Illness Duration: not reported

Age Range: 18 to 55 years

% Female: 68%

Baseline to Followup: 12 months
Somatic:
Symptom severity (BDI, NHP, PFRS, general health, back pain, anxiety, sleep, cognitive function)

Shlaes QUOTE "142" 
142
 1996

Randomized: no

Double-Blinded: no

Crossover Trial: no

# Enrolled: 12

% Droput: 17%

# Analyzed: 10
Intervention: Social Support

Treatment: Buddy and Mentor (n=6)

Comparison: Waiting list control (n=6)

Protocol: Buddy 1 hour per week (emotional support, social companionship and instrumental support), Mentor 2 hours per month (information and emotional support regarding living with CFS).

Duration of Therapy: 4 months
Case Definition: CDC 1994

Psychiatric Exclusions: not stated

Location: United States

Patient Source: CFS specialists, support groups, CFS Association

Illness Duration: not reported

Age Range: 36 to 57 years

% Female: 75%

Baseline to Followup: 4 months
Somatic:

Functional:

Mood:

Cognition
Physical fatigue (FSRS)

Physical functioning (MOS), Coping (COPE)

Depression (CESD), Psychological functioning (MOS), Psychological distress (BSI)

Mental fatigue (FSRS)

Marlin QUOTE "155" 
155
 1998

Randomized: no

Double-Blinded: no

Crossover Trial: no

# Enrolled: 71

% Dropout: 69%

# Analyzed: 22
Intervention: Comprehensive Multidisciplinary Intervention (CMI)

Treatment: CMI (n=51)

Comparison: Assessed only (n=20)

Protocol: Bringing patient under optimal medical management, treating ongoing affective or anxiety disorder pharmacologically, and implementing a comprehensive CBT program by therapist in patient’s own environment (individually tailored but included physical exercise, sleep management,  activity management, regulation of stimulant intake and reduction in use of symptomatic medications, cognitive intervention designed to deal with patient’s beliefs concerning nature of disorder, participation of patient’s family, and efforts to establish specific vocational and avocational goals.

Duration of Therapy: 3-8 months
Case-Definition: CDC 1994

Psychiatric Exclusions: not stated

Location: Canada

Patient Source: Multidisciplinary clinic

Mean Illness Duration: 4.1 years

Mean Age: 41.6 years

% Female: 77%

Mean Baseline to Followup:  32 months
Functional:
Return to work

*Abbreviations

ADL: Activities of Daily Living

BDI: Beck Depression Inventory

BERG: Bosch ERG 551 Ergometer

BSI: Brief Symptom Inventory

CESD: Center for Epidemiology Studies Depression Scale

CFQ: Chalder Fatigue Questionnaire

CIS: Checklist Individual Strength

CGI: Clinical Global Impressions

COPE: Coping Strategies Scales

CPRS: Comprehensive Psychopathological Rating Scale

DAIS: Duke Activity Status Index

DSM: DSM-III-R

ECOG: Eastern Cooperative Oncology Group Activity Scale

EQ: EuroQol Quality of Life visual analogue scale
FRCS: Fatigue-Related Cognitions Scale

FSQ: Functional Status Questionnaire

FSRS: Fatigue Self-Rating Scale

FSS: Fatigue Severity Scale

GHQ: General Health Questionnaire

HADS: Hospital Anxiety and Depression Scale

HAMD: Hamilton Depression Rating Scale

HICK: Hick Paradigm Reaction Time

ISS: Illness Severity Scale

KPS: Karnofsky Performance Scale

MOS/SF36: Medical Outcomes Study Short Form

MPQ: McGill Pain Questionnaire

NHP: Nottingham Health Profile

PANAS: Positive and Negative Affect Scale

POMS: Profile of Mood States

PFRS: Profile of Fatigue-Related Symptoms
PSC: Physical Symptom Checklist

PSQ: Pain and Sleep Questionnaire

PSQI: Pittsburgh Sleep Quality Index

QAL: Quality of Life visual analogue scale

QOL: Quality of Life assessment in GH-deficient adults questionnaire

SCL: Symptom Checklist SCL-90

SIP: Sickness Impact Profile

STAIS: State and Trait Anxiety Index of Spielberger

SX: Symptom Severity Checklist

VAS: Symptom severity visual analogue scale

WMFI: Wood Mental Fatigue Inventory

WMS: Wechsler Memory Scale

WSAS: Work and Social Adjustment Scale

Zung: Zung Depression Scale


Table 10. Immunologic and supplemental therapies (vs. placebo): General health and somatic outcomes

Intervention Type
Case Definition
Study
Therapy
Quality
General
Somatic
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R
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R
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R
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R
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R
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

IMPR-Improvement

QOL-Quality of Life 

WELL-Wellness

FATG-Fatigue 
VIGR-Vigor/Energy 

SLEP-Sleep Disturbance
SEVR-Symptom Severity
PAIN-Pain

MYLG-Myalgia 
HEAD-Headache
ARTH-Arthralgia

PFAT-Postexertional Fatigue

WEAK-Muscle Weakness

DIZZ-Dizziness/Lightheadedness

Table 11. Pharmacologic therapies (vs. placebo): General health and somatic outcomes 

Intervention Type
Case Definition
Study
Therapy
Quality
General
Somatic





A
B
N
D%
I

M

P

R
Q

O

L
W

E

L

L
F

A

T

G
V

I

G

R
S

L

E

P
S

E

V

R
P

A

I

N
M

Y

L

G
H

E

A

D
A

R

T

H
P

F

A

T
W

E

A

K
D

I

Z

Z

Pharmacologic
CDC 1988
Natelson QUOTE "136" 
136

Antidepressant
R
D
24
25%
(
















Natelson QUOTE "152" 
152


N
U
25
24%
(



(

(
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Antidepressant
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R
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R
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Antidepressant
R
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R
D
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29%
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

IMPR-Improvement

QOL-Quality of Life 

WELL-Wellness

FATG-Fatigue 
VIGR-Vigor/Energy 

SLEP-Sleep Disturbance
SEVR-Symptom Severity
PAIN-Pain

MYLG-Myalgia 
HEAD-Headache
ARTH-Arthralgia

PFAT-Postexertional Fatigue

WEAK-Muscle Weakness

DIZZ-Dizziness/Lightheadedness

Table 12. Behavioral therapies with/without immunologic therapy contrasts: General health and somatic outcomes

Intervention Type
Case Definition
Study: Therapy Contrast
Quality
General
Somatic
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Immunologic and Behavioral
Australia 90
Lloyd: QUOTE "132" 
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 Transfer factor & CBT (reestablish activity) vs. drug placebo & “CBT placebo” (attend clinic)
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Behavioral

Lloyd: QUOTE "132" 
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 CBT (reestablish activity) & drug placebo vs. drug placebo & “CBT placebo” (attend clinic)
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 CBT (activity planning) vs. counseling; (CFS subgroup)
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 CBT (increase activity) vs. guided support group
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 CBT: (activity limitations) vs. no treatment
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

IMPR-Improvement

QOL-Quality of Life 

WELL-Wellness

FATG-Fatigue 
VIGR-Vigor/Energy 

SLEP-Sleep Disturbance
SEVR-Symptom Severity
PAIN-Pain

MYLG-Myalgia 
HEAD-Headache
ARTH-Arthralgia

PFAT-Postexertional Fatigue

WEAK-Muscle Weakness

DIZZ-Dizziness/Lightheadedness

Table 13. Behavioral therapies with/without pharmacologic therapy, complementary/alternative medicine therapies, and other therapy contrasts: General health and somatic outcomes

Intervention Type
Case Definition
Study: Therapy Contrast
Quality
General
Somatic
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Oxford 91
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 Fluoxetine with graded exercise vs. placebo only
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Complementary / Alternative Medicine
CDC 88
Field: QUOTE "148" 
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 Massage therapy vs. sham TENS
R
N
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Perrin: QUOTE "154" 
154
 Osteopathy vs. normal care
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CDC 94
Shlaes: QUOTE "142" 
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 Social support (buddy/ mentor) vs. waiting list (no treatment)
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12
17%
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

IMPR-Improvement

QOL-Quality of Life 

WELL-Wellness

FATG-Fatigue 
VIGR-Vigor/Energy 

SLEP-Sleep Disturbance
SEVR-Symptom Severity
PAIN-Pain

MYLG-Myalgia 
HEAD-Headache
ARTH-Arthralgia

PFAT-Postexertional Fatigue

WEAK-Muscle Weakness

DIZZ-Dizziness/Lightheadedness

Table 14. Immunologic and supplemental therapies (vs. placebo): Functional, mood and cognitive outcomes

Intervention Type
Case Definition
Study
Therapy
Quality
Functional
Mood
Cognitive
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Antiviral
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R
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R
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Supplement
CDC 1988
Cox QUOTE "131" 
131

Magnesium
R
D
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Liver Extract
R
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R
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

PHYS-Physical functioning

ACTV-Activity level
IMPR-Impairment/impact

SOCL-Social functioning
WORK-Occupational functioning
DEPR-Depression
ANXY-Anxiety
MNTL-Mental health

DSTR-Distress
CONF-Confusion
MFTG-Mental fatigue

MEMR-Memory/forgetfulness

COGN-Cognitive function

CONC-Concentration

Table 15. Pharmacologic therapies (vs. placebo): Functional, mood and cognitive outcomes 

Intervention Type
Case Definition
Study
Therapy
Quality
Functional
Mood
Cognitive
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Antidepressant
R
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Antidepressant
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R
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

PHYS-Physical functioning

ACTV-Activity level
IMPR-Impairment/impact

SOCL-Social functioning
WORK-Occupational functioning
DEPR-Depression
ANXY-Anxiety
MNTL-Mental health

DSTR-Distress
CONF-Confusion
MFTG-Mental fatigue

MEMR-Memory/forgetfulness

COGN-Cognitive function

CONC-Concentration

Table 16. Behavioral therapies with/without immunologic therapy: Functional, mood and cognitive outcomes

Intervention Type
Case Definition
Study: Therapy Contrast
Quality
Functional
Mood
Cognitive
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Immunologic and Behavioral
Australia 90
Lloyd: QUOTE "132" 
132
 Transfer factor & CBT (reestablish activity) vs. drug placebo & “CBT placebo” (attend clinic)
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D
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2%
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Lloyd: QUOTE "132" 
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 CBT (reestablish activity) & drug placebo vs. drug placebo & “CBT placebo” (attend clinic)
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Oxford 91
Sharpe: QUOTE "137" 
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 CBT (increase activity) & medical care vs. medical care only
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Deale: QUOTE "145" 
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 CBT(increase activity) vs. relaxation
R
N
60
12%
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Ridsdale: QUOTE "164" 
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 CBT (activity planning) vs. counseling; (CFS subgroup)
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45
18%
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Prins: QUOTE "163" 
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 CBT (increase activity) vs. guided support group
R
N
278
3%
(

(

(


(









Prins: QUOTE "163" 
163
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Symbols and Abbreviations:

Results:

(   Favors therapy group

( No difference between groups

(   Favors placebo group
Quality

A:  Assignment Method

R – Randomized;  N – Not Randomized;  U - Unclear

B:  Blinding

D – Double-blinded;  N – Not Blinded;  U – Unclear

N:  # Enrolled                  D%:   % Dropout
Outcome Variables:

PHYS-Physical functioning

ACTV-Activity level
IMPR-Impairment/impact

SOCL-Social functioning
WORK-Occupational functioning
DEPR-Depression
ANXY-Anxiety
MNTL-Mental health

DSTR-Distress
CONF-Confusion
MFTG-Mental fatigue

MEMR-Memory/forgetfulness

COGN-Cognitive function

CONC-Concentration

Table 17. Behavioral therapies with/without pharmacologic therapy, complementary/alternative medicine therapies, and other therapy contrasts: Functional, mood and cognitive outcomes

Intervention Type
Case Definition
Study: Therapy Contrast
Quality
Functional
Mood
Cognitive
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Pharmacologic and Behavioral
Oxford 91
Wearden: QUOTE "151" 
151
 Fluoxetine with graded exercise vs. placebo only
R
D
136
29%
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Behavioral

Wearden: QUOTE "151" 
151
 Graded exercise with drug placebo vs. placebo only QUOTE "151" 
151
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Fulcher: QUOTE "146" 
146
 Graded exercise vs. flexibility/relaxation
R
N
66
29%
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Powell: QUOTE "162" 
162
 Exercise education, maximum intervention vs. standard care
R
N
148l
14%
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Powell: QUOTE "162" 
162
 Exercise education, telephone intervention vs. standard care
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Powell: QUOTE "162" 
162
 Exercise education, minimum intervention vs. standard care
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Complementary / Alternative Medicine
CDC 88
Field: QUOTE "148" 
148
 Massage therapy vs. sham TENS
R
N
20
0%
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Perrin: QUOTE "154" 
154
 Osteopathy vs. normal care
N
N
80
28%















Other
CDC 94
Shlaes: QUOTE "142" 
142
 Social support (buddy/ mentor) vs. waiting list (no treatment)
N
N
12
17%
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