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Background: There is no established treatment for chronic fatigue syndrome (CFS), an illness 
characterized by disabling fatigue exacerbated by physical activity. A variety of  immunologic 
abnormalities have been reported, including a high incidence of atopy and hypoergy or anergy. 
Objeetive: Beeause of  anecdotal reports and uncontrolled trials showing antihistamine efficacy 
in CFS. we evaluated the clinical efficacy of  the antihistamine terfenadine (60 mg twice daily) 
in a placebo-controIled study. 
Methods: Thiny patients with CFS were enrolled in a 2-month. double-blind, placebo- 
controlled trial of  terfenadine. Participants underwent a battery of  both immediate- and 
delayed-type hypersensitiviry skin tests and completed a self-assessment questionnaire used to 
measure severity of  symptoms, physical and social functioning, health perceptions, and mental 
health before each of  six biweekly visits. 
Results: Twenty-eight patients completed the trial. History of  atopy and positive immediate 
skin test results were prevalent, 73% and 53% respectively. No evidence for hypoergy or 
anergy after delayed-type hypersensitivity skin testing was found. No therapeutic benefit from 
terfenadine eouM be detected in wrms of  symptom arnelioration, improved physical or social 
functioning, health perceptions, or mental health. A high incidence of atopy m patients with 
CFS was confirmed. 
Conelusion: Although this trial involved a small number of  patients, the results sugges~ that 
wrfenadine is unlikely to be of  clinical benefit in treating CFS symptoms. ¢J ALLERGY CLIN 
IMMUNOL 1996;97:119-26.) 
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Chronic fatigue syndrome (CFS) is a syndrome 
characterized by disabling fatigue exacerbated by 
minimaI physical activity and a constellation of 
other nonspecific symptoms or signs, including 
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Abbreviation used 
CFS: Chronic fatigue syndrome 

complaints of cognitive dysfunction such as forget- 
fulness, confusion, difficulty thinking, and inabitity 
to concentrate. I CFS usually results in impaired 
functioning in social and workplace settings. 2 CFS 
predominantly affects young adult and middle- 
aged women and frequently follows an acute viral- 
like illness) A variety of immunologic abnormali- 
ties has been reported, including a high incidence 
of atopy 4 and hypoergy or anergy. 5 The most 
common premorbid condition in patients with CFS 
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TABLE I. Demographic features of study 
participants with CFS 

Placebo Terfenadine Total  
(n = 15) (n = 15) (n = 30) 

Female 13 10 23 (77%) 
Age in years 35.2 + 11.7 37.3 -+ 11.4 36.2 + 11.4 

-(SD) 
Atopic history 13 (86.7%) 9 (60.0%) 22 (73.3%) 
Immediate sldn 10 (66.7%) 6 (40.0%) 16 (53.3%) 

test reactivity 

All comparisons were not significant. 

is atopy, the prevalence ranging from 43% to 
65%. 4,6,7 Although the pathogenesis of CFS is 
unknown, there is growing evidence to implicate 
central nervous system involvement including cy- 
tokine-induced immunotogic changes, perfusion 
abnormalities, pituitary-adrenal axis derange- 
ments, and neurotransmitter dysfunction, s-14 Un- 
fortunately there is no established treatment for 
CFS, although several symptomatic therapies have 
been advocated. *» 

Because of the theorized involvement of immu- 
nologic abnormalities in the pathogenesis of CFS, 
a variety of immunomodulatory agents have been 
tried. Two placebo-controlled, double-blind stud- 
ies of intravenous gammaglobulin showed con- 
flicting results. 16,17 A preliminary study of a 
double-stranded RNA "ampligen," an immuno- 
modulatory compound, suggested benefit. 19 Pred- 
nisone, at 15 mg every day over a 2-week period, 
has not been shown to be effective in fibrositis, an 
idiopathic disorder thought to be dosely related to 
CFS? s A placebo-controlled trial of low-dose 
prednisone is currently underway at the National 
Institutes of Health. 

This study was stimulated by the association of 
allergy with CFS 4 and a rep0rt of Jones 2° on a 70% 
success rate in an uncontrolled trial of doxepin 10 
to 50 mg/hr in patients with CFS. Doxepin, a 
tricyclic antidepressant, is known to be a potent  
blocker of histamine H 1 and H2 receptors. 21 We 
were also influenced by the anecdotal reports by 
many of the patients with CFS in our research 
program that the antihistamine, terfenadine, which 
most were using to treat their concomitant aller- 
gies, improved their CFS symptoms. We decided to 
test the effect of an antihistamine on CFS symp- 
toms and functional impairment associated with 
CFS in a controlled trial and selected terfenadine 

because of its absence of central nervous system 
side effects. 

METHODS 
Patients 

Thirty patients with CFS 18 years of age or older were 
recruited from the registry of the Minnesota Regional 
CFS Research Program established at Hennepin County 
Medical Center, Minneapolis, in 1988. 2 Study volunteers 
were selected from patients who responded to a letter 
sent to all members of the registry. All patients lived in 
Minnesota or neighboring communities of Wisconsin or 
Iowa, and most had been referred by infectious disease 
specialists or rheumatologists. The study was conducted 
in the Drug Evaluation Unit, Hennepin County Medical 
Center. A diagnosis of CFS was established after thor- 
ough medical, psychometric, and psychiatric evaluations 
did not establish another explanation for chronic fatigue 
and after the other criteria for a case definition of CFS 
were met. 1 The psychometric assessment consisted of 
three standardized questionnaires: Beck Depression In- 
ventory, 23 Zung Self-Rating Anxiety Scale, 24 and Symp- 
tom Checklist-90Y No attempt was made to preselect 
patients with atopic disease. 

Study design 
After giving informed consent and completing a 

2-week antihistamine-free period, patients with CFS 
were randomly assigned to receive either terfenadine 60 
mg twice daily or a placebo. The study design called for 
30 participants (15 per treatment group) to give a sample 
size sulficient to detect a 20% difference between the 
two groups at the two-tailedp = 0.05 level with a power 
of 80%. The study was approved by Hennepin County 
Medical Center's Institutional Review Board. 

Treatment 
Patients received either terfenadine or a placebo on a 

b.i.d, schedule over 2 months of the double-blind period. 
During the course of the study, patients were permitted 
to take oral contraceptives, antibiotics, vitamins, aspirin, 
nonsteroidal antiinflammatory drugs, [3-adrenergic ago- 
nists, and other medieations as prescribed by their 
primary physician but were not permitted to take anti- 
histamines; decongestants; tricyclic antidepressants; or 
ocular, nasal, or bronchial antiinflammatory agents. 

Self assessments 
Each participant was asked to complete a self-assess- 

ment form within 48 hours of the baseline and five 
treatment visits. The form contained both generic and 
disease-specific measures. Patients were first asked to 
rate the severity of their symptoms during the previous 
month on a 4-point scale, ranging from none to severe. 
Patients also completed a modified version of the previ- 
ously described Medical Outcome Study Short Form 26, 27 
and reported on physical and social functioning, health 
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perceptions, and mental health during the previous 
month. Scales for each of these dimensions were devel- 
oped on the basis of face validity of the question; scale 
ranges included 0 (worst possible health) to 100 (best 
health). Results are reported as mean -+ SD. 

I rnmunologic studies 

Skin puncture and intradermal skin tests with a num- 
ber of common inhaled allergens were performed, includ- 
ing the mites Derrnatophagoides farinae and D. pteronyssi- 
nus, cat. dog, cockroach, Atternaria tenuis, Cladosporium 
cladosporioides, birch, elm. maple, oak, June grass, timothy, 
short ragweed, lamb's-quarters (Hollister-Stier, Spokane, 
Wash.). 2a Codeine sulfate (20 mg/ml) and histamine phos- 
phate (5 mg/lift) (Allermed Labs, San Diego, Calif.) served 
as positive puncture controls, and phosphate-buffered sa- 
line as a negative control. All testing solutions contained 
0.1% phenol. Sldn reactions were read at 15-minute inter- 
vals. Puncture testing was done with Dermapik (Greer 
Labs. Lenoir, N.C.). Intradermal tests were done by inject- 
ing 0.02 ml through a no. 27 tuberculin syringe. The wheal 
and erythema were outlined with a fine-tip pen. The 
longest diameters coimecting the inner margins of the pen 
outlines were measured, and at the midpoint of each line, 
a perpendicular diameter (orthogonal diameter) was 
drawn. Results of puncture and intradermal skin tests were 
considered positive if the ner mean wheal or ervthema 
diameter (mean wheal or erythema diameter = largest 
midpoint orthogonal diameter + 2) was >3 mm larger 
than the phosphate-buffered saline control. 29 All patients 
did not take antihistamines and tricyclic antidepressants for 
at least 30 days before testing. 

Delayed-type hypersensitivity skin testing was done 
with a battery of five standardized antigens: tetanus 
(neat) (Sclavo Labs, Wayne, N.J.), mumps (neat) (Con- 
naught. Swiftwater, Penn.), Candida albicans (1:100) 
(Miles Labs, West Haven, Conn.), Trichophyton rnenta- 
grophytes (1:1000) (Greer Labs, Lenoir, N.C.), tubercu- 
lin (5 T.U.) (Connaught). Intradermal tests were done 
by injecting 0.1 ml through a no. 27 tuberculin syringe. 
The tests were read 48 hours later. 3° Results of intra- 
dermal tests were considered positive if the ner mean 
induration diameter (mean induration diameters + 2 
was >-5 mm). 

Statistics 

Descriptive statistics, including means and standard 
deviations or percentages, were calculated as appropri- 
ate. To compare the differences in treatments over time, 
a mixed-model analysis of variance was used. This model 
is of a mixed design; the primary interest is the interac- 
tion between groups (terfenadine vs placebo) and within 
groups: (predrug to postdrug change) components. This 
design was used to assess functional status outcomes. 
Statistical significance was assumed if p was less than 
0.05. All analvses were completed with SPSS software 
(SPSS Version 5.0.; SPSS. Inc., Chieago, Ill.). 

TABLE II. Prevalence of positive immediate 
skin test reactivity to selected a[lergens in 
30 study patients with CFS 

% 

Ailergen n Positive ~ 

Orte or more positive 16 53.3 
Total indoor allergens 14 46.7 

House dust 13 43.3 
D. pteronyssinus 11 36.7 
D, farinae t0 33.3 
Cat 9 30.0 
Dog 7 23.3 
Cockroach 7 23.3 

Total outdoor allergens 12 40.0 
June grass 10 33.3 
Timothy 9 30.0 
Ragweed 10 33.3 
Lamb's-quarters 10 33.3 
Birch 8 26.7 
Oak 6 20.0 
Maple 5 16.7 
Elm 4 13.3 
Altemaria tenuis 4 13.3 
Cladosporiurn clado- 3 10.0 

sporioides 

*Net mean wheal or erythema diameter ->3 man larger than 
phosphate buffered saline controt. 

RESULTS 
Demographics 

The demographic  features of  the 30 study par-  
ticipants are shown in Table  I. Two patients (one 
receiving t reatment ,  one  receiving placebo) were 
excluded f rom the evaluation o f  t rea tment  efficacy 
because they withdrew f rom the study because o f  
their percept ion  of  no improvement .  Twenty- three  
of  30 (77%) were women.  The  30 subjects ranged 
in age f rom 19 to 74 years (mean age, 36.2 years).  
There  were no significant differences between the 
t rea tment  and placebo groups with regard to age, 
sex, history of  atopy, or immedia te  skin test reac- 
tivity. 

Allergy 

Twenty-two (73%) of  the study patients had 
histories suggestive of  atopy (seasonal and/or  pe- 
rennial rhinitis, bronchial  asthma, urticaria, atopic 
dermatitis, food, drug allergy). All study patients 
responded  appropriately to bo th  the histamine and 
codeine  positive skin test controls. Table I I  shows 
the distribution of  immedia te  skin test reactivity in 
the patients with CFS. Sixteen (53.3%) of  the study 
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FIG. 1. Histogram showing skin test reactivity in patients with CFS and histories of allergic and 
related diseases. 

TABLE III. Delayed-type hypersensitivity 
skin test reactivity in 30 patients with CFS 

Antigen Concentration n % Positive* 

Tetanus Neat 29 97 
Mumps Neat 25 83 
Candida albicans 1:100 11 37 
Trichophyton 1:1000 3 10 

mentagrophytes 
Tuberculin 5 T.U. 1 3 
One or more above - -  30 100 

*Net  m e a n  indura t ion  d i a m e t e r  ->5 m m .  

patients reacted to one or more allergens. Four- 
teen (46.7%) reacted to indoor allergens and 12 
(40.0%) to outdoor allergens. In the group with 
positive skin test results, reactions to defined aller- 

gens, D. pteronyssinus and D. farinae (68.75% and 
62.50%, respectively), were most frequently ob- 
served. No significant differences in skin test reac- 
tivity were seen between the treatment and pla- 
cebo groups. 

Fig. I shows a histogram of skin test reactivity in 
patients with CFS and histories of allergic and 
related diseases. The sensitivity and specificity 
between patient history and skin test reactivity 
were poor. Of 16 patients with positive skin test 
results, 11 (69%) had histories of allergies to 
inhalants compared with 14 patients with negative 
skin test results of whom 11 (79%) had positive 
histories. Positive skin tests were found in 11 of 22 
(50%) with atopic histories and in 5 of 8 (63%) 
with negative histories. 

Taken together, these data demonstrate that 
although there were no significant differences be- 
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TABLE IV. Effect of treatment on functional status and well-being in 30 patients with CFS 

Treatment group 

Placebo T erfenadine 
{n = 14) (n = 14) 

Score Store 

Health Measures* Visit 1 Visit 5 Visit 1 Visit 5 

Physical functioning 64.53 +- 17.20 69.66 -+ 18.09 60.32 +_ 14,27 63,10 -+ 17:52 
Social functioning 40.38 -+ 17,54 45.83 + 22.26 36.61 + 11.23 34.52 -+ 11,49 
Health perceptions 37.44 +_ 14.54 29.74 -+ 12.36 33,81 -+ 12.67 30.95 -+ I3.49 
Mental health 77.18 -+ 15.74 74.62 _ 15.31 64:29 +_ 14.11 63,89-+ 21,36 

*A modified Medical Outcome Study Short Form was used to assess functional status, health perceptions, and mental hea!th. On 
a calibrated scale, the worst possible hea!th is equal to 0, and the best possible health is equal to 100. Values are mean + SD. All 
comparisons were not significant. Visit 1 (start of treatment); visit 5 (end of treatment). 

TABLE V. Effect of treatment on symptoms in 30 patients with CFS 

Treatment group 

Placebo Terfenadine 
(n = 141 (n = 14) 

Visit 1 Visit 5 Visit 1 Visit 5 

Symptoms No. % No. % No. % No. % 

Fatigue 12 86 10 71 10 71 12 86 
Postexertional fatigue 12 86 8 57 11 79 12 86 

(prolonged) 
Muscle weakness 6 43 7 50 7 50 8 57 
Myalgias 7 50 6 43 8 57 9 64 
Sleep disturbance 6 43 5 36 3 21 3 21 
Headaches 5 36 3 21 10 71 9 64 
Arthralgias 6 43 5 36 6 43 8 57 

*Symptoms reported by 28 evaluable patients as moderate or severe for the 2 weeks before visit 1 (start of treatment) and for the 
2 weeks before visit 5 (end of treatment). All comparisons were not slgnificant. 

tween t rea tment  groups, history of  atopy and 
positive immedia te  skin test results are highly 
prevalent  in patients with CFS. 73% and 53%, 
respectively; 90% had positive histories and/or 
positive immedia te  skin test results. 

D e l a y e d  h y p e r s e n s i t i v i t y  

All patients had  positive delayed skin test re- 
sponses to at least one  antigen. There  was a mean  
of  2.3 positive skin test responses per  pat ient  
(range 1 to 4). There  were no significant differ- 
ences observed in delayed skin test reactivity be- 
tween the t rea tment  and placebo groups. The  
mean  indurat ion diameter  was 11.7 mm. The  per-  
cent positive for each antigen is shown in Table III .  

Effect  of  t r e a t m e n t  

Baseline symptoms for the 2 weeks before the 
t rea tment  (visit 1) for the self-assessment ques- 
t ions measur ing physical functioning, social func- 
tioning, health perceptions,  and  mental  health in 
28 evaluable patients are shown in Table  IV. No 
significant differences between t rea tment  and pta- 
cebo groups were observed. 

No  differential changes during 8 weeks were  
observed for any of  the symptoms (Table V) or  
measures  o f  physical functioning, social function- 
ing, health perceptions,  and menta l  heal th between 
the t rea tment  and placebo groups (Table IV)  or  in 
the subgroups with a history of  atopy or  with 
positive immedia te  skin test results (not  shown). 
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No significant placebo effect of treatment was 
observed in the study patients. 

DISCUSSION 

The mean age (36 years) and female-to-male 
ratio (3:3) of the patients with CFS in this trial 
were similar to that of our entire CFS registry, 38 
years and 3.7, respectively, and to that described in 
the literature?, 31 The 90% with positive histories 
of allergy and/or positive immediate skin tests is 
also similar to the 83% observed in a CFS study 
group reported by Straus et al. 4 The immediate 
cutaneous reactivity rate to selected allergens of 
16 of 30 (53.3%) is similar to the 50% rate 
observed by Strans et al. 4 and much higher than 
the 20% to 30% observed in unselected Cauca- 
sian adults of similar age reported in the litera- 
ture.32,33 Our finding of poor correlation be- 
tween history of allergy and positive skin test 
results differs from that of Straus et al. 4 and may 
be explained by the smaller number of skin tests 
in this study or by a higher percent of patients in 
our study group with nonallergic rhinoconjunc- 
tivitis or both. (Straus et al. used a larger number 
of skin test allergens, including 38 foods and 25 
inhalants, compared with our group of 16 inhal- 
ants alone.) 

The relationship between the highly prevalent 
objective findings of atopy and CFS is intriguing. 
Straus et al .  4 have suggested that the heightened 
reactivity of patients to allergens that results in 
atopic disease may also result in CFS because of 
heightened response to the putative infection(s) 
causing CFS. Support for this hypothesis comes 
from the observation that antibody titers to 
Epstein-Barr virus antigens were significantly 
higher in atopic children than in control sub- 
jects.34, 35 

The results of the delayed skin testing are in 
agreement with those of Straus, using intradermal 
tests (personal communication), and are different 
from those reported by Lloyd et al., using the 
Multitest technique (Multitest CMI, Mérieux, 
France), who observed reduced delayed skin test 
reactivity in 19 of 57 (33%) patients and negative 
skin test results in 31 of 57 patients (54%). 5 The 
patients with CFS we studied appear to be neither 
hypoergic nor anergic. We believe the differences 
are probably due to the test methodology. Multi- 
test applies antigen epicutaneously rather than 
intradermally. 36 Davis et al. 37 found a significant 
decrease in the percent of positive delayed Can- 
dida albicans and tetanus toxoid skin tests with 
Multitest when both Multitest and intradermal 

tests were applied simultaneously in HIV-seropos- 
itive patients? 7 

The results of this double-blind, placebo-con- 
trolled study suggest that terfenadine is unlikely to 
be of clinical value in the treatment of patients 
with CFS symptoms themselves. When patients 
with histories of atopy or with positive immediate 
skin test results were looked at separately, the 
treatment group fared no better. The 30 patients 
with CFS enrolled in this study did not appear to 
differ significantly from those described in the 
literature? ,31 However, CFS may be heteroge- 
neous enough so that a different geographic pop- 
ulation could react otherwise. It is of interest that 
no placebo treatment effect was observed in this 
study. Possible explanations include inability to 
detect small improvements because of sample size 
or the relentlessness of the chronic fatigue--the 
hallmark of the syndrome. According to the cur- 
rent data and sample size, we would have needed a 
minimal difference of 50% between groups from 
visit I to visit 5 to achieve ap value of less than 0.05 
and a power of 80%. It was not possible to control 
for drugs other than those that were excluded: 
antihistamines; decongestants; tricyclic antidepres- 
sants; and ocular, nasal, or bronchial antiinflam- 
matory agents. Other drugs used may have ac- 
counted for additional variability, which could 
dilute potential study treatment effects. The pa- 
tients with CFS in our research registry have 
shown significantly impaired function compared 
with those with other chronic illnesses, 26, 27 and 
in one group previously studied, 43.3% were no 
longer able to w o r k .  17 Terfenadine is of clinical 
benefit in treating symptoms of allergic rhino- 
conjuctivitis, 3s and the anecdotal improvement 
reported by our patients with CFS, in retrospect, 
could have been due to amelioration of these 
symptoms rather than the fatigue. Physicians 
might still expect an amelioration of allergic 
symptoms in this population, as they would in 
the general population. 

Expanded research is needed to discover the 
cause (or causes) of CFS and to understand its 
connection with atopy. Properly controlled thera- 
peutic trials are also needed to find effective 
treatments and to comprehensively assess promis- 
ing treatments reported anecdotally. 

In addition to expanded research on CFS to 
discover the cause(s), pathogenesis, and connec- 
tion with atopy of this disorder, the results of this 
study underscore the need for additional properly 
controlled therapeutic trials to find an effective 
treatment for this disabling illness. 



J ALLERGY CLIN IMMUNOL Steinberg et al. 125 
VOLUME 97, NUMBER 1, PART 1 

We thank Stacey Larson for help with preparat ion of 
the manuscript  and the staff of the Drug Evaluation Uni t  
for care of the patients. 

REFERENCES 

1. Holmes GP, Kaplan JE, Gantz NM, Komaroff AL, Schon- 
berger LB, Straus SE, Jones JF, Dubois RE, Cunningham- 
Rundles C, Pahwa S, Tosato G, Zegans LS, Purtilo DT, 
Br0wn N, Schooley RT, Brus I. Chronic fatigue syndrome: 
a working case definition. Ann Intern Med 1988;108:387-9. 

2. Komaroff AL, Buchwald D. Symptoms and signs of chronic 
fatigue syndrome. Rev Inf Dis 1991;13(suppl 1)8-11. 

3. Peterson PK, Schenck CH, Sherman R. Chronic fatigue 
syndrome in Minnesota. Minnesota Med 1991;74:21-6. 

4. Straus SE, Dale JK, Wright R, Metcalfe DD. Al!ergy and 
the chronic fatigue syndrome. J ALLERGY CLIN IMMUNOL 
1988 81:791,5 

5. Lloyd AR, Wakefield D, Boughton CR, Dwyer JM. Immu- 
nological abnormaiities in the chronic fatigue syndrome. 
Med J Aust 1989;151 122-4. 

6. Tobi Mi Morag A, Ravid Z, et al. Prolonged atypical illness 
associated with serological evidence of persistent Epstein- 
Barr virus infection. Lancet 1982;1:61-4. 

7. Straus SE, Tosato G, Armstrong G, et al. Persisting illness 
and fafigue in adults with evidence of Epstein-Barr virus 
infection. Ann Intern Med 1984;102:7-16. 

8. Gupta S, Vayuvegula B. A comprehensive immunological 
analysis in chronic fatigue syndrome. Scand J Immunol 
1991;33(3):3!9-27 

9. Landay AL, Jessop C, Lennette ET, et al. Chronic fatigue 
syndrome: clinical condition associated with immune acti- 
vation. Lancet 1991;338(8769):707-12. 

10. Meni I, vflianeuva,Meyer J. Study of cerebral perfusion by 
neuroSPECT in patients with chronic fatigue syndrome. In: 
Hyde BM, ed. The clinical and scientific basis of myalgic 
encephalomyelitis/chronic fatigue syndrome. Ottawa, Can- 
ada! Nightingale Research Foundation, 1992;432-8. 

11. Demiträck MA, Da!e JK, Straus SE, et aL Evidence for 
impaked activation of the hypothalamic,pituitary-adrenal 
axis in patients with chronic fatigue syndrome. J Clin 
Endocrin0! Metab 1991;73(6):1224-34. 

12. Lloyd A, Hickie I, Brockman A, et aL Cytokine levels in 
serum and cerebrospinal fluid in patients with chronic 
fatigue syndrome and control subjects, [Letter] J Infect Dis 
1991;164(5):1023-4. 

13. Bakheit AM, Behan PO, Watson WS, et al. Abnormal 
arginine-vasopressin secretion and water metabolism in 
patients with post-viral fatigue syndrome. Acta Neurol 
Scand 1993;87(3):234-8. 

14. Demitrack M, Gold PW, Dale JK, et al. Plasma and 
cerebrospinäl fluid monoamine metabolism in patients with 
chr0nic fatigue syndrome: preliminary findings. Biol Psy- 
chiatry 1992;32:1067-77. 

15. Hirata-Dulas CAI, Halstenson CE, Peterson PK. Medical 
therapy of Chronic fatigue syndrome. In: S Straus, ed. 
Chronic fatigue syndrome. New York: Marcel Dekker, Inc., 
1994i387-404. 

16. Lloyd A, Hickie I, Wakefield D, Boughton C, Dwyer J. A 
double-blind plaeebo-controlled trial of intravenous immu- 
noglobulin therapy in patients with chronic fatigne syn- 
drome. Am J Med 1990;89:561-8. 

17. Petetson PK, Shepard J, Macres M, Schenck C, Crosson J, 
Reehtman D, Lurie N. A controlled trial of intravenous 

immunoglobulin G in chronic fatigue syndrome. Am J Med 
1990:89:554-60. 

18. Clark S, Tindall E. Bennett R. A double blind crossover 
study of prednisone in the treatment of fibrositis. Arthritis 
Rheum 1984:27:$76. 

19. Suhadolnik RJ, Sobol RW, Reichenbach NL, Strayer DR. 
Gillespie D, Carter WA. Mismatched dsRNA: clinical 
applications in HIV disease and chronic fatigue syndrome 
(CFIDS). Program supplemenl to the 31st International 
Conference on Antimicrobial Agents and Chemotherapy. 
Washington, DC: American Soeiety for Microbiology 1991: 
$74. 

20. Jones JF. Chronic Epstein-Barr virus infection. Ann Rer 
Med 1987;38:195-209. 

21. Richelson E. Antimuscarinic and other receptor-blocking 
properties of antidepressants. Mayo Clin Proc 1983;58: 
40-6. 

22. Simons FER, Simons KJ. H1 receptor antagonist treatmem 
of chronic rhinitis. J ALLERGY CHY IMMUNOL 1988:81:975- 
80. 

23. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An 
invemory for measuring depression. Arch of General Psy- 
chiatry 1961;4:561-71. 

24. Zung WWK. A self-rating depression scale. Arch of Gen- 
eral Psychiatry 1965;12:63-70. 

25. Derogatis LR, SCL-90 administration, scoring and proce- 
dures manual I. Baltimore: Johns Hopkins University Press, 
1977. 

26. Stewart AL. Hays RD, Ware JE Jr. The MOS short-form 
general health survey: reliability and validity in a patient 
population. Med Care 1988:26:724-31. 

27. Stewärt AL. Greenfield S, Hays RD, et al. Fnnctional 
status and well-being of patients with chronic conditions: 
results from the medical outcomes study. JAMA [989; 
262:907-13. 

28. Norman PS. Skin testing. In: Rose NR. DeMacario EC, 
Fahey JL, Ffiedman H. Penn GM, eds. Manual of elinical 
laboratory immunology, 4th ed. Washington, DC: Ameri- 
can Society for Microbiology, 1992:685-8. 

29. Turkeltaub PC. Rastogi SC, Baer H. Anderson MC, Nor- 
man PS. A standardized quantitafive skin-test assay of 
allergen potency and stability: studies on the allergy dose- 
response curve and effect of wheal, erythema, and patient 
selection on assay results. J ALLERGY CLIN ][MMUNOL 
1982;70:343-52. 

30. Smith DL, DeShazo RD. Delayed hypersensiüvity skin 
testing. In: Rose NR, DeMacario EC, Fahey JL, Firedman 
H. Penn GM, eds. Manual of clinical laboratory immunol- 
ogy, 4th ed. Washington, DC: American Society for Micro- 
biology 1992;202-6. 

31. Straus SE. The chronic mononucleosis syndrome. J Infect 
Dis 1988;157:405-12. 

32. Chan-Yeung M, Vedal S. Lam S, Enarson D. tmmediate 
skin reactivi~ and its relationship to age, sex, smoking, and 
occupational exposure. Arch Environ Health 1985;40:53-7. 

33. Gergen P J, Turkeltaub PC, Kovar MG. The prevalence of 
allergic skin test reactivity to eight common aeroallergens 
m the U.S. population: results from the second national 
health and nutrition examination survey. J ALLERGY CLIN 
IMMUNOL 1987;80:669-79. 

34. Strannegard I-L, Strannegard O. Epstein-Barr virus anti- 
bodies in children with atopic disease. Int Arch Allergy 
Appl Immunol 1981;64:314-9. 

35. Rystedt I, Strannegard I-L, Strannegard O. Increased se- 



126 Ste inberg  et al. J ALLERGY CLIN IMMUNOL 
JANUARY 1996 

rum levels of antibodies to Epstein-Barr virus in adults with 
history of atopic dermatitis. Int Arch Allergy Appl Immu- 
nol 1984;75:179-83. 

36. Kniker WT, et al. Multitest CMI for standardized measure- 
ment of delayed cutaneous hypersensitivity and cell medi- 
ated immunity. Normal values and proposed scoring 
system for healthy adults in the U.S.A. Ann Allergy 
1984;52:75-82. 

37. Davis W, Engler RJM, Moyer D, Smith L, Wierzba T, Birx 

D. Comparison between multitest Merieux Inst. and intra- 
dermal delayed type hypersensitivity skin tests in HIV 
seropositive patients. J ALLERGY CLIN IMMUNOL 1991;87: 
266. 

38. Kemp JP, Buckley CD, Gershwin ME. Multicenter, double- 
blind, placebo-controlled trial of terfenadine in seasonal 
allergic rhinitis and conjunctivitis. Ann Allergy 1985;54: 
502-9. 


