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The frequency of gastrointestinal side-effects in the
APD-treated patients is similar to that described in other
studies.25,26 Patients receiving glucocorticoids are already at
risk of peptic ulceration and 2 of the patients in the control
group had dyspepsia. Such side-effects could limit the use of
APD, though no patient was withdrawn from the trial on
this account.
This is the first report describing the use of APD in the

treatment of steroid osteoporosis. Its results are in accord
with those from other animal and human studies. Thus,
bisphosphonates have been found to increase bone mass in
normal rats22 and pigs27 and to inhibit the bone loss

accompanying castration28 or glucocorticoid treatment29 of
animals. Preliminary reports have suggested that bone
mineral content increases in patients receiving APD
for treatment of Paget’s disease30 or osteoporosis.31
Bisphosphonates are also of value in disuse 32 and juvenile 33
osteoporosis. The present study differs from those cited,
however, in that it is prospective and includes a randomly
allocated control group. It thus provides the best evidence to
date for a positive effect of bisphosphonates on bone mass.
Although this study includes only steroid-treated patients, it
is possible that its findings may have relevance to other types
of osteoporosis associated with increased bone resorption.
We thank Prof O. L. M. Bijvoet for the APD, the nursing staff of the

endocrinology department, Auckland Hospital, for their help, Mr Alistair
Stewart for statistical advice, and Mrs Bronwyn Bennett and Ms Omie
Wijeyesinghe for secretarial assistance.

This work was supported by the Medical Research Council of New
Zealand, the Ruth Spencer Medical Trust, and the Paykel Trust.

Correspondence should be addressed to I. R. R., Department of Medicine,
Auckland Hospital, Auckland 1, New Zealand.

REFERENCES

1. Adinoff AD, Hollister JR. Steroid-induced fractures and bone loss in patients with
asthma. N Engl J Med 1983; 309: 265-68.

2. Rickers H, Deding A, Christiansen C, Rodbro P, Naestoft J. Corticosteroid-induced
osteopema and vitamin D metabolism. Effect of vitamin D, calcium phosphate and
sodium fluonde administration. Clin Endocrinol 1982; 16: 409-15.

3. Dykman TR, Haralson KM, Gluck OS, et al. Effect of oral 1,25-dihydroxyvitamin D
and calcium on glucocorticoid-induced osteopenia in patients with rheumatic
diseases. Arthritis Rheum 1984; 27: 1336-43.

4. Hahn TJ, Hahn BH. Osteopenia in patients with rheumatic diseases: principles of
diagnosis and therapy. Semin Arthritis Rheum 1976; 6: 165-99.

5. Hahn TJ, Halstead LR, Teitelbaum SL, Hahn BH. Altered mineral metabolism in
glucocorticoid-induced osteopenia. Effect of 25-hydroxyvitamin D administration.
J Clin Invest 1979; 64: 655-65.

6. Schwartzman MS, Franck WA. Vitamin D toxicity complicating the treatment of
senile, postmenopausal, and glucocorticoid-induced osteoporosis. Am J Med 1987;
82: 224-30.

7. Meunier PJ, Dempster DW, Edouard C, Chapuy MC, Arlot M, Charhon S. Bone
histomorphometry in corticosteroid-induced osteoporosis and Cushing’s
syndrome. Adv Exp Med Biol 1984; 171: 191-200.

8 Jowsey J, Riggs BL. Bone formation in hypercortisonism. Acta Endocrinol 1970; 63:
21-28.

9. Findling JW, Adams ND, Lemann J Jr, Gray RW, Thomas CJ, Tyrell JB. Vitamin D
metabolites and parathyroid hormone in Cushing’s syndrome: relationship to
calcium and phosphorus homeostasis. J Clin Endocrinol Metab 1982; 54: 1039-44.

10. Suzuki Y, Ichikawa Y, Saito E, Homma M. Importance of increased urinary calcium
excretion in the development of secondary hyperparathyroidism of patients under
glucocorticoid therapy. Metabolism 1983; 32: 151-56.

11 Reid IR, Katz JM, Ibbertson HK, Gray DH. The effects of hydrocortisone,
parathyroid hormone and the bisphosphonate, APD, on bone resorption in
neonatal mouse calvaria. Calcif Tissue Int 1986, 38: 38-43.

12. Teitelbaum SL, Malone JD, Kahn AJ Glucocorticoid enhancement of bone

resorption by rat peritoneal macrophages in vitro. Endocrinology 1981; 108: 795-99.
13. Cann CE, Genant HK, Kolb FO, Ettinger B. Quantitative computed tomography for

prediction of vertebral fracture risk. Bone 1985; 6: 1-7.
14. Horsman A, Simpson M. The measurement of sequential changes in cortical bone

geometry Br J Radiol 1975; 48: 471-76
15. Reid IR, Ibbertson HK. Calcium supplements in the prevention of steroid-induced

osteoporosis. Am J Clin Nutr ter 1986; 44: 287-90.
16. Reid IR, Chapman GE, Fraser TRC, et al. Low serum osteocalcin levels in

glucocorticoid-treated asthmatics. J Clin Endocrinol Metab 1986; 62: 379-83.
17. Hahn TJ, Boisseau VC, Avioli LV. Effect of chronic corticosteroid administration on

diaphyseal and metaphyseal bone mass J Clin Endocrinol Metab 1974; 39: 274-82

18. Reitsma PH, Bijvoet OLM, Verlinden-Ooms H, van der Wee-Pals LJA. Kinetic
studies of bone and mineral metabolism during treatment with (3-amino-1-
hydroxypropylidene)-1,1-bisphosphonate (APD) m rats Calcif Tissue Int 1980; 32:
145-57.

19. Frijlink WB, Bijvoet OLM, teVelde J, Heynen G. Treatment of Paget’s disease with
(3-amino-1-hydroxypropylidene)-1,1-bisphosphonate (APD). Lancet 1979; i:

799-803.

20. Parfitt AM. Morphologic basis of bone mineral measurements: transient and steady
state effects of treatment in osteoporosis. Min Elect Metab 1980; 4: 273-87.

21. Adami S, Frijlink WB, Bijvoet OLM, O’Riordan JLH, Clemens TL, Papapoulos SE.
Regulation of calcium absorption by 1,25,dihydroxyvitamin D- Studies of the
effects of a bisphosphonate treatment. Calcif Tissue Int 1982; 34: 317-20.

22. Reitsma PH, Bijvoet OLM, Potokar M, van der Wee-Pals LJA, van Wijk-van Lennep
MML. Apposition and resorption of bone during oral treatment with (3-amino-1-
hydroxypropylidene)-1,1-bisphosphonate (APD). Calcif Tissue Int 1983; 35:
357-61.

23. Krane SM. Etidronate disodium in the treatment of Paget’s disease of bone. Ann
Intern Med 1982, 96: 619-25.

24. Frost HM The pathomechanics of osteoporosis. Clin Orthop 1985; 200: 198-225
25. Fraser TRC, King A, Ibbertson HK, et al. Effective oral treatment of severe Paget’s

disease of bone with APD (3-ammo-1-hydroxypropylidene-1,1-bisphosphonate);
a comparison with combined calcitonin + EHDP (1-hydroxyethylidene-1,1-
bisphosphonate). Aust NZ J Med 1984; 14: 811-18.

26. Scurr JH, Cutting P. Side effects of disodium amino-hydroxy-
propylidenediphosphonate (APD) during treatment of bone diseases. Br Med J
1984; 288: 828-29.

27. de Vemejoul MC, Pointillart A, Bergot C, et al. Different schedules of administration
of (3-amino-1-hydroxypropylidene)-1,1 bisphosphonate induce different changes
in pig bone remodeling. Calcif Tissue Int 1987; 40: 160-65.

28. Wink CS, St Onge M, Parker B. The effects of dichloromethylene biphosphonate on
osteoporotic femora of adult castrate male rats. Acta Anat 1985; 124: 117-21.

29. Jee WSS, Black HE, Gotcher JE. Effect of dichloromethane diphosphonate on
cortisol-induced bone loss in young adult rabbits. Clin Orthop 1981; 156: 39-51

30. Nagant de Deuxchaisnes C, Devogelaer JP, Esselinckx W, Depresseux G, Rombouts-
Lindemans C, Huaux JP. Non-hormonal-treatment of osteoporosis. Br Med J
1983; 286: 1648.

31. Huaux JP, Devogelaer JP, Brasseu JP, Nagant de Deuxchaisnes C. Effect of the
diphosphonate APD on dual photon absorptiometry in involutional osteoporosis
In: Norman AW ed. Vitamin D. A chemical, biochemical and clinical update.
Berlin: Walter de Gruyter, 1985: 998-99.

32. Schneider VS, McDonald J. Prevention of disuse osteoporosis:clodronate therapy. In:
DeLuca HF, Frost HM, Jee WSS, Johnston CC, Parfitt Am, eds. Osteoporosis
recent advances in pathogenesis and treatment. Baltimore: University Park Press,
1981: 491.

33. Hoekman K, Papapoulos SE, Peters ACB, Bijvoet OLM Characteristics and

bisphosphonate treatment of a patient with juvenile osteoporosis. J Clin Endocrinol
Metab 1985; 61: 952-56

CHRONIC ENTEROVIRUS INFECTION IN
PATIENTS WITH POSTVIRAL FATIGUE

SYNDROME

G. E. YOUSEF
G. F. MANN
D. G. SMITH

E. J. BELL
V. MURUGESAN

R. A. MCCARTNEY

J. F. MOWBRAY

Department of Pathology, St Mary’s Hospital Medical School,
London; Enterovirus Reference Laboratory and Regional Virus

Laboratory, Ruchill Hospital, Glasgow; London School of Hygiene
and Tropical Medicine; and General Practice,

Horndon-on-the-Hill, Essex

Summary 76 patients with the postviral fatigue
syndrome (PVFS) and 30 matched controls

were investigated. Virus isolation was attempted from
concentrated faecal samples by direct culture and after acid
dissociation of virus from antibody. Positive cultures of
enteroviruses were obtained from 17 (22%) patients and 2
(7%) controls. An enterovirus-group-specific monoclonal
antibody, 5-D8/1, directed against the VP1 polypeptide,
was used to detect enteroviral antigen in the circulation,
either free or complexed with antibody. VP1 antigen was
detected in the serum of 44 (51%) of a further group of 87
PVFS patients. The number of patients positive for VP1
antigen was greater (42/44) when IgM complexes were
detectable than when they were not (2/23). 1 year later, the
17 patients of the first group of 76 with positive cultures
were again studied. The same virus was again isolated from 5
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(29%), 13 (76%) had detectable IgM responses to

enteroviruses, and 9 (53%) were positive for VP1 antigen in
the serum. These results show that chronic infection with
enteroviruses occurs in many PVFS patients and that
detection of enterovirus antigen in the serum is a sensitive
and satisfactory method for investigating infection in these
patients.J.

Introduction

AN association betwen previous infection with Coxsackie
B viruses and the chronic postviral fatigue syndrome
(PVFS), also called myalgic encaphalomyelitis, has been
suspected.1 Similar associations have been reported between
these viruses and recurrent perimyocarditis and chronic
peripheral muscle disease,2-4 mainly on the basis of

retrospective findings of significantly increased titres of
neutralising antibodies to Coxsackie B viruses.s These
viruses are myotropic and involved in acute muscle disease.6
Persistent enterovirus infection has now been demonstrated

by the detection of genomic sequences of Coxsackie B
virus in muscle biopsy samples from patients with

dermatomyositis, polymyositis, and chronic myocarditis.7,8
Chronic enterovirus infection has also been reported in cases
of chronic myopathy and myositis.4,9 Significant levels of
IgM antibodies specific for Coxsackie B virus have been
found in patients with chronic PVFS,lO which strengthens -

the serological evidence for a role of enteroviruses in this
syndrome. We report here chronic enterovirus infection in a
group of patients with PVFS.

Subjects and Methods

Subjects
The patients had a history of at least 6 months and up to 12 years

of excessive muscle fatigue on exercise accompanied by myalgia,
with or without an acute viral infection at onset. All patients had
dysphasia, difficulty with concentration, and short-term memory,
and most had difficulty in accommodation. No patient had evidence
of neurological disease, and physical examination was normal.
When possible the patients enlisted a neighbour of similar age and
sex to act as a control.

Isolation of Virusesfrom Faeces

Stool specimens were obtained from 76 PVFS patients (group A)
and 30 controls during the third week of May, 1986. Specimens
reached the laboratory within 24 h of collection and were stored at
- 70&deg;C. 100 ml of a 20 % faecal suspension was prepared from every
specimen and the supernatant clarified." Supernatants were

centrifuged at 150 000 g for 2 h and the pellets resuspended in 4 ml
of ’Medium 199’ (Gibco). Virus was cultured by two techniques,
direct culture and with acid centrifugation.

Flasks of Vero cells and Hep2 cells were drained of growth
medium, inoculated with 0-5 ml of the concentrated faecal sample,

and the inoculum adsorbed for 2 h at room temperature. The
inoculum was decanted, and 30 ml of maintenance medium
(Melnick B)’1 added to the flasks which were then incubated at
37&deg;C. The cultures were examined daily for a viral-induced

cytopathic effect (CPE) for 3 weeks, during which time two blind
passages were done. Positive flasks were harvested when 75 % CPE
was seen. For acid centrifugation, 15 ml 01 1 mol/1 glycine/HCl
buffer, pH 2-4, was added to 2-5 ml of the concentrated sample and
the pH readjusted to 2-4 with 0-5 mol/1 HC1 before incubation at
room temperature for 3 h. The acidified mixture was centrifuged
over a 30% sucrose cushion at pH 2-4 for 2 h at 150 000 g. The
optimum concentration of sucrose required for separation of virus
and antibody had been determined previously. The supernatant
and sucrose were removed and the pellet was resuspended in 1 ml
medium 199. The suspension was adjusted to pH 7 by additon of
0-5 mol/1 NaOH, and then inoculated into two flasks. 1

Fig I-Western blots of proteins from a range of enteroviruses and
other unrelated viruses probed with 5-D8/1 monoclonal antibody.

Enterovirus peptide reacting with 5-D8/1 has molecular weight of 34-37
kD and has been shown by radioimmunoprecipitation to be VP1.

ST = molecular weight standards, M = measles, YF = yellow fever,
HA = hepatitis A, A7 = Coxsackie A7, A9 = Coxsackie A9, PI = poliovirus I,
B5 = Coxsackie B5, B3 = Coxsackie B3, E22 = Echo-22, and E 11 = Echo-11.

The sensitivity of the system for dissociating IgG and IgA
neutralising antibodies from virus had been determined before use.
Suspensions of Coxsackie B2 virus containing 100 plaque-forming
units per ml were neutralised by overnight incubation at 4&deg;C with
dilutions of previously titrated serum or breast-milk from a lactating

- woman who was hyperimmune to Coxsackie B2 virus. The

neutralised suspensions of the virus were treated2 and "plaqued" by
the technique of Dulbecco.12 The overall efficiency of virus
recovery after acid centrifugation was 50%, estimated by plaque
counts.

All positive cultures were presumptively identified by the
characteristic morphology of enterovirus-induced CPE and by
electron microscopy, and confirmed by indirect immuno-
fluorescence with a monoclonal antibody, 5-D8/1, directed against
the enteroviral group-specific protein of Vp 1. 13 Intersecting
antiserum pools were used to identify the serotypes of the isolates by
a standard neutralisation test."

Stool samples were obtained 12 months later from all the patients
from whom enteroviruses were isolated, and the entire process of
virus isolation and identification repeated. 36 normal healthy
individuals matched by age, sex, and geographical location were
included at this time as a new set of controls. -

Detection of Immune Complexes

Circulating IgM immune complexes in serum samples obtained
from a different series of 87 PVFS patients (group B) were
estimated by precipitation with 2% polyethylene glycol (PEG).
Precipitated IgM was measured by single radial immunodiffusion
against monospecific antibody to human IgM." Positive samples
were those with precipitated IgM more than 2 SD above the mean
of 612 normal healthy controls.

Detection of Enterovirus-specific IgM Antibodies

Enterovirus-specific IgM responses in patients with positive
stool cultures were measured by the 0-antibody-capture ELI SA for
Coxsackie B IgM.1O These assays were done 12 months after the
initial virus isolation.

Characterisation of Monoclonal Antibody 5-D8jl
The monoclonal antibody 5-D8/1, produced against heat-

inactivated Coxsackie B5 virus, reacted with the VP 1 polypeptide of
all tested enteroviruses except hepatitis A virus. This antibody
specifically detects a single enteroviral protein, and the antibody
does not react with any virus that is not an enterovirus (fig 1)." In a
separate study, 5-D8/1 was used to screen 130 field isolates of a wide
range of enteroviruses in a dot-blot enzyme immunoassay. 95% of
the isolates were conveniently and correctly identified as

enteroviruses.’6 **
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TABLE I-VIRUS ISOLATION FROM FAECES OF PVFS PATIENTS

(GROUP A) AND CONTROLS

*PVFS vs controls: &khgr;2 = 5-9, p < O.O1

Detection of Enterovirus Antigen in Serum
The technique17 for the detection of antigens that are free or in

circulating immune complexes was modified by use of peroxidase-
labelled 5-D8/1 as detector intead of rabbit polyclonal antibody.
Briefly, 100 &micro;1 samples of serum were incubated with 10 III of
peroxidase-labelled monoclonal antibody for 5 days at 4&deg;C. PEG in
.EDTA buffer, pH 7-6, was added to a final concentration of 2%.
After a further 2 days at 4&deg;C the samples were centrifuged, the
precipitate washed with 2% PEG, and its enzyme content

measured. Results were expressed as the percentage of the labelled
antibody that was precipitated. 87 group B sera were studied with
sera from matched normal controls.
VP 1 antigen detection tests were also done on the sera of all group

A patients with positive cultures after acid centrifugation and
compared with the results from 16 group A patients who were
culture negative.

Results

Virus Isolation

Results of attempts to isolate virus from the 76 patients in
group A with PVFS and 30 controls are shown in table I. 12
of the 17 enteroviruses isolated after acid centrifugation
produced visible CPE only after a second passage in cell
culture. In May, the month when the first stool samples
were collected, some acute enterovirus infections (both overt
and subclinical) would be expected in the population. This is
shown by the positive findings after direct culture without
acid centrifugation in 2 PVFS patients and 2 controls. While
acid dissociation and centrifugation resulted in the isolation
of viruses from a further 15 PVFS patients, neither of the 2
controls became positive.

3 of the 4 isolates recovered by direct culture were
identified as Coxsackie B5 (table II), which suggests a
predominance of this particular serotype at the time the
samples were obtained. The remaining direct isolate was an
echovirus type 11. Table II shows that subgroups of
enteroviruses other than Coxsackie B are also associated
with PVFS. Despite their characteristic CPE, enteroviral
morphology under electron microscopy, and positive
reaction with 5-D8/1, 2 isolates could not be serotyped by
National Institutes of Health, World Health Organisation,
and Colindale antiserum pools, which cover all
enteroviruses other than types 68-71.
The 17 patients with positive stool cultures were studied

again after 12 months. 5 (29%) were still yielding the same
virus (assuming that the untyped enterovirus isolated from
patient 14 in 1987 was the same as that isolated in 1986).
Neither of the 2 patients from whom virus was isolated
previously by direct culture, before acid centrifugation, was
positive in 1987. The 2 controls who had been negative for
VP 1 antigen were still negative when tested 12 months later.

IgM Responses to Enteroviruses

13 of the 17 culture-positive group A patients (76%) still
had detectable enterovirus IgM antibodies 12 months after
the isolation of virus from their faeces (table II). Most
patients (9/13) showed heterotypic responses, a well-known
finding in enterovirus infections.18,19 Both patients from
whom virus was isolated by direct culture in 1986 had no
detectable enterovirus-specific IgM response in 1987.

IgM Complexes and Enterovirus Antigens in Serum

IgM circulating immune complexes were detected in 64
of 87 group B sera (74%) from the second group of patients
and 42 of the 64 had detectable enterovirus antigen in the
serum (fig 2). 2 of 23 patients (9%) without IgM complexes
also had detectable antigen in their circulation, possibly
complexed with IgG. Thus a total of 44 (51 %) patients were
positive for enterovirus antigen. Ali positive patients were
retested after 4 months and 39 (89%) were still positive. No
controls were positive for enterovirus antigen. The

TABLE II-CORRELATION OF RESULTS IN 76 PVFS PATIENTS (GROUP A) AND 30 CONTROLS IN MAY, 1986, AND 12 MONTHS LATER
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Fig 2-Detection ofVPl antigen in serum by enzyme immunoassay.

64 PVFS patients from group A were positive for IgM circulating immune
complexes (CIC) and 23 were negative. Cut-off level for positive samples was
three SD above mean of 36 normal controls.

Fig 3-VP1 antigen in serum of PVFS patients.

Figure shows 87 PVFS patients from group B, and from group A, 17
PVFS patients with positive faecal culture (see tables) and 16 of 59 with
negative faecal culture.

difference in frequency of detection of VP1 antigen between
the PVFS patients and controls was significant (p < 0.001).
VP1 antigen was detected in the sera of the 15 group A

patients who were culture positive only after acid

centrifugation but not in the 2 patients in whom virus was
detected by direct culture (fig 3). 7 of 16 culture-negative
patients had detectable VP1 in the serum, but the level of
antigen was low.

Discussion

Several studies have suggested that infection with
enteroviruses is causally related to PVFS.1,21 The association
of PVFS with known outbreaks of enterovirus infection,
usually Coxsackie B viruses, has reinforced this view.22
Nevertheless many investigators felt that the persistence of
symptoms was not due to continued infection, but was a
functional sequela of the initial viral infection. In-vitro
evidence has shown the persistence of enteroviruses in
different cell lines 23,21 which makes it possible to postulate
that even the highly lytic enteroviruses are potentially
capable of inducing chronic infection in vivo. This was
confirmed by reports demonstrating persistent enterovirus
infection in association with chronic human muscle and
cardiac disease.7,8

The association of detectable IgM complexes and VP1
antigen in the serum of the PVFS patients in our study was
high. Our assay can detect the viral protein both free or
complexed with antibody. Why is there such a strong
association between antigen and IgM complexes? In the
presence of IgM antibody VP1 probably generates
detectable amounts of IgM complexes, as long as the antigen
persists in the circulation.
When we substituted an enterovirus-group-specific

monoclonal antibody for the rabbit polyclonal antiserum
previously used for antigen detection in serum, the amount
of precipitated enzyme-labelled antibody was increased
from a maximum of 1 ’5 % to over 50%, which makes the test
more sensitive and more reproducible. All but 2 patients
with positive stool cultures had significantly increased levels
of VP1 antigen in the circulation, and although 7 of 16 of
those with negative cultures had detectable antigen, it was
present at low concentration. The fact that 89% of the

patients with detectable levels of VP1 were still positive 4
months later indicates a prolonged infection.
The methods we used to culture the virus effectively

removed bound neutralising antibodies from the virus.
Overall the technique yielded positive cultures in 17/76
PVFS patients, and 2/30 normal controls. This suggests that
enterovirus infection plays an important role in the aetiology
of PVFS. This is supported by our finding that acid
centrifugation of the faecal samples enhanced the recovery
of viruses from the PVFS patients but had no effect on
samples from the controls. &deg;

Attempts to isolate virus from faecal samples of PVFS
patients by direct culture, the conventional method used in
clinical virology, were consistently negative, probably
because antibodies (predominantly IgA) in the gut
neutralise the virus. Acidification, however, dissociates the
antibody from the virus, which is acid resistant. The now
viable viruses are then pelleted by centrifugation through
30% sucrose leaving the antibody above. Where viruses
were cultured before acidification, no VP1 antigen was
detected in serum. This suggests transient viral carriage
rather than systemic infection.
When investigations were repeated 1 year later, 5 of 17

patients still had positive cultures, of the same serotype as
before. 13 of the 17 still had enterovirus-specific IgM
antibodies and 9 had detectable VP1 antigen in their serum.
This is strong evidence for the persistence of virus infection
for at least 1 year.

Viral antigen detection in the serum is a more sensitive
test for demonstrating enteroviral infection in PVFS than
virus isolation. In fact clinical monitoring of these patients
showed that the correlation between clinical improvement
and disappearance of both VP1 antigen and IgM complexes
from the circulation was high (data not shown).
We thank the ME Association for financial support for some of this work.

Correspondence should be addressed to J. F. M., Department of

Pathology, St Mary’s Hospital Medical School, London W2 1PG.
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Summary The efficacy of topical interferon-&bgr;
(IFN-&bgr;) treatment was assessed in 25

patients with herpes of the lips or genitals who completed a
2-year follow-up in a double-blind placebo-controlled trial.
IFN-&bgr; gel (105 U/g) 4 times daily (about 2 &times; 104 U) applied
locally during eruptions (about 10 days) reduced the mean
number of recurrences (p<0&middot;007) and the duration of

eruptions (p <0&middot;007): in the placebo group these indices did
not change significantly. Reduction of symptoms and

severity was noted in 11 of 12 patients on IFN-&bgr; and in only
1 on placebo. No important side-effects were recorded.
Topical IFN-&bgr; may therefore be advantageous as a

time-limited local treatment of recurrent herpes simplex
virus infections of the genitals and lips.

Introduction

TREATMENT of herpes simplex virus (HSV) dermal
infections must take account of the recurrent nature of the
disease.1 The latency state of the virus in sensory nervous
ganglia afferent to the facial and genital areas is poorly
understood, as is the trigger that reactivates virus replication
in the skin innervated by these ganglia.2 Patients with
frequent herpes outbreaks may well have some impairment
in cellular immunity that allows periodic virus
reactivation.3,4 Latent virus seems to be widespread in the
population: in necropsy studies in the USA, HSV-1 was
found in 45% of unselected trigeminal gangliaS and HSV-2
in 10% of sacral ganglia.6 The rising number of patients
with genital herpes1 and the high incidence of labial herpes 7
the severe discomfort, the danger of spread to sexual

partners and to babies at birth, and the associated cancer risk
factor,8 emphasise the need for an effective and convenient
treatment.

The antiviral nucleoside acyclovir reduces recurrences if
taken systemically. However, its high efficacy depends on
continuous prophylactic administration since the recurrence
rate rebounds to high levels when treatment is

interrupted.9-12 Topical acyclovir is not active against
recurrences, although it reduces virus growth and hastens
healing13-17 On the other hand, topical application of human
fibroblast interferon (IFN-J3) in labial and genital herpes
seems to reduce the rate of recurrences and to alleviate

symptoms, severity, and duration of eruptions.18 In a

preliminary trial, IFN-&bgr; cream applied 6 times daily during
eruptions and twice daily between episodes reduced by
more than 5-fold the rate of recurrences over 15 months in 9
of 12 patients with facial herpes and 9 of 19 with genital
herpes, 80% of all patients having at least a 2-fold
’reduction.18 Without continuous therapy resumption of
treatment at the first prodromal signs prevented eruptions in
50% of cases, mainly in patients whose HSV isolates
showed high sensitivity to IFN in vitro.18 Since treatment
by local applications to the herpetic lesions would have an
important practical advantage over long-term systemic
treatments, we sought to confirm these early findings in a
double-blind trial of IFN-(3 ointment versus placebo.

Patients and Methods

Interferon Ointment

Human IFN-&bgr; (’Frone’, InterYeda, Israel) was produced from
poly (rI/rC)-superinduced foreskin fibroblasts and purified to more
than 10’ units/mg protein, the preparation containing essentially the
IFN-&bgr;1 species.19,20 The IFN-&bgr; gel was made with 105 IU/g in a
carboxymethylcellulose base. Identical tubes of 5 g containing
either IFN-&bgr; gel or placebo carrier gel were manufactured. The
tubes were stored at 4&deg;C, with a stability of 1 year.

Trial Design
The study was conducted at the Soroka Medical Center. Of the

30 patients enrolled, 2 from the IFN-&bgr; group and 3 from the
placebo group did not complete the 2-year follow-up and were
therefore excluded from the analysis. These patients’ history of
herpes did not differ from that of the patients who completed the
follow-up. The evaluable population consisted of 6 men and 5
women with documented recurrent genital and 2 men and 12
women with labial herpes, mean age 35 (range 15-59) who had been
followed for 1-27 years (mean 9-7, median 6). Patients were enrolled
when physical examination indicated acute herpes infection and
serological tests showed HSV neutralising titres of over 20. Samples
were obtained from vesicular lesions by means of ’Virocult’ swabs
and cultured on vero cells in M199 medium for 2-10 days until


