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Now that a novel coronavirus has been well estab-
lished as the cause of severe acute respiratory syn-
drome (SARS),1,2 it is important to evaluate what

we have learned about the antiviral therapy of SARS. Is
ribavirin effective? What other antiviral agents have been
tried? What do we know about their efficacy and safety?
What antiviral regimens should be applied if further out-
breaks occur?

Because SARS was previously unknown and announced
its arrival in a rather explosive fashion in multiple outbreaks
around the world, it is understandable that there was no
time to plan, let alone conduct, a prospective, multicentre,
randomized clinical trial focusing on antiviral therapy or
any other therapeutic approach to SARS. However, now
that the disease has been contained, it is time to plan for
such a trial should the disease recur this winter.

What can we learn from the more than 30 articles pub-
lished internationally that mention antiviral treatment of
SARS? I was able to locate 7 reports in which the clinical
outcomes of ribavirin therapy in the treatment of SARS is
described,3–9 as well as 1 randomized clinical trial10 (Table 1). 

There are published reports in which combined therapy
with ribavirin and steroids is considered to have had some
benefit.11 Tsang and associates3 and Lee and colleagues4 re-
ported on the combined use of ribavirin and steroids and
found that most patients showed clinical and radiologic im-
provement, although 2 of the 10 patients in the former re-
port and 1 of the 138 patients in the latter died. On the
other hand, Peiris and collaborators5 pointed out that de-
layed initiation of ribavirin and steroid treatment was
among the risk factors associated with severe complicated
disease. Of 49 patients treated with combination therapy in-
cluding ribavirin, only 1 patient died. Other reports demon-
strate that, at least in some patients, severe hemolytic reac-
tions occurred in conjunction with the administration of
ribavirin and resolved with cessation of therapy.8,9 The
dosage of ribavirin was quite diverse (Table 1). 

In the single randomized clinical study, Zhao and
coworkers10 randomly assigned 190 patients admitted to
hospital Feb. 2–14, 2003, to 1 of 3 groups (groups A
through C); 60 patients admitted after Feb. 14 were as-
signed to group D. All the patients were from Guangdong
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Table 1: Experience with empirical treatment of SARS with ribavirin

Authors
No. of cases

treated Ribavirin dosages
Route of

administration
Duration of
treatment, d Authors’ evaluation

Avendano  et  al9 14 Loading dose of 2 g, then
1 g  every 6 h for 4 d and
then 500 mg  every 8 h
for 3 d

IV   5–10 Ribavirin may not have been effective
and may have caused complications.
Severe adverse effects attributed to
the drug in 12 cases

Booth et al6 126† Loading dose of  2 g, then
1 g every 6 h for 4 d and
500 mg every 8 h for 3 d

IV  5–7 Significant toxicity attributed to
ribavirin; effectiveness difficult to
evaluate

Hsu et al7 14 20 mg/kg every 8 h Oral Not stated; in most
cases ribavirin was
started late in
course of illness

No obvious effect observed; no
comment on adverse effects

Lee et al4 138* 1.2 g every  8 h
400 mg every 8 h

Oral
IV

Not stated Most patients seemed to have some
response to corticosteroid therapy in
addition to ribavirin; no comment
on adverse effects

Peiris et al5 49 8 mg/kg every 8 h IV   7–10 Delayed use of ribavirin and steroid
therapy associated with severe
complicated disease

Tsang et al3 10 8 mg/kg every 8 h, or
1.2g every 8 h

IV
Oral

2–8 Some improvement in most patients

Zhao et al10 40 400–600 mg/d IV 10–14 No efficacy seen

Note: IV = intravenous.
*The total number of patients involved in this report was 138, but ribavirin was given (in combination with steroids) only to patients in whom fever persisted > 48 h and whose blood count
showed leukopenia or thrombocytopenia, or both. Patients with persistent fever and worsening radiologic findings received the IV dosage. The exact number of patients treated with ribavirin was
not mentioned.
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province. There were 70 men and 120 women, ranging in
age from 16 to 84 years (mean 28.6 ±10.3). The diagnosis
of SARS was made according to clinical and radiologic cri-
teria. The patients were treated in 2 hospitals, and the
study was not blinded. Demographic characteristics and
severity of disease were similar among the groups. Patients
in group A (n = 40) were treated with ribavirin 400–600 mg
/d  plus antibiotics for 10–14 days; patients in group B  (n =
30) were treated with intravenous antibiotics plus inter-
feron alpha (3 million IU/d), without ribavirin. Group A
and B patients received no steroids in the first 14 days of
treatment; when used, the methylprednisolone dosage was
80–160 mg/d. Patients in group C (n = 60) were treated
with intravenous antibiotics, plus methylprednisolone
(80–160 mg/d) if symptoms worsened; some also received
interferon-α. Patients in group D (n = 60) were treated
with antibiotics and, in 45 cases, interferon-α. Patients who
were still febrile after 3 days were given high-dose
(160–1000 mg/d) methylprednisolone. 

Interestingly, the best results were seen in group D.
Time to defervescence, time needed for improvement of
dyspnea, and time to marked absorption of chest X-ray
opacities were significantly shorter in group D than in the
other 3 groups (p < 0.001, while there were no significant
differences among groups A, B and C with respect to these
outcomes. The number of deaths among groups A through
D was 2 (5.0%), 2 (6.7%), 7 (11.7%) and 0, respectively.
No virologic monitoring methods were available at the
time of the study. The authors concluded that ribavirin and
interferon alpha were less effective than “the early and ag-
gressive use of steroids combined with non-invasive venti-
latory support.”

Published results on the use of ribavirin in the treat-
ment of SARS are controversial; the only randomized clini-
cal study showed that the drug, given at a low dose
(400–600 mg/d), was basically ineffective. The nonrandom-
ized studies suggest that the combined treatments includ-
ing ribavirin, given at quite different doses, might have
been effective to some extent.

Most of the reports did not mention severe adverse
events associated with the use of ribavirin. Booth and asso-
ciates6 observed that 76% of their patients had hemolysis,
with hemoglobin levels declining by at least 2 g/dL in 49%,
and that 18% of their patients had to discontinue treatment
with ribavirin because of the adverse effects. Since no such
serious adverse reaction was observed in the other reports
listed in Table 1, the hemolysis reported by Booth and as-
sociates was probably associated with the relatively high
dose (4 g/d). The limited data available suggest that doses
of about 2 g/d might not cause severe adverse reactions and
might be effective in the treatment of SARS. Therefore,
such doses should be considered for further studies. Doses
lower than 1 g/d might be ineffective.

What dosage regimens should be used if another out-
break of SARS occurs this winter? I believe that most
physicians wish to see results of prospective, multicentre,
randomized clinical studies, so that definite conclusions can
be made on the efficacy and safety of ribavirin, interferon
alpha and any other antiviral agents, as well as other thera-
peutic approaches, such as steroid therapy. 

It is possible to conduct a well-designed, multicentre,
randomized clinical study, even for a disease like SARS, as
long as there is a ready-to-use study protocol, a consensus
on the protocol, and a willingness on the part of regulators,
caregivers and patients to facilitate such a trial. Such a
study will have to be planned carefully and be capable of
application almost anywhere in the world. The World
Health Organization must take the lead in planning the
study and assume leadership for its rapid implementation.
An expert group should be formed now to consider the
therapeutic strategies to be evaluated and to establish the
necessary clinical and virologic monitoring. We should not
emerge from the next SARS outbreak with as little infor-
mation as gained from the first one. 
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