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TREATMENT OF
LEGIONNAIRES’ DISEASE

Syoney M. Finecorp, M. D.

Chief, Infectious Disease Secction, Vete-
rans Administration Wadsworth Medical
Center, Professor of Medicine, UCLA School
of Medicine, Los Angeles, California, U.S.
A.

Legionnaires’ disease is now recognized as a very
serious infection, chiefly manifested as pneumonia,
which occurs worldwide, both as sporadic cases
and in outbreaks. Although effective therapy is
available, the mortality is still significant and much
must yet be learned about optimum management of
these patients.

In considering the most effective approach to
therapy, we must first be appreciative of the pro-
blems in diagnosis of Legionnaires’ disease and we
must be aware of certain other problems and diffi-
culties in evaluation of therapy. During an out-
break cases are recognized readily but the sporadic
case may represent a real problem in diagnosis.
Most patients to date have been diagnosed by in-
direct fluorescent antibody testing of acute and
convalescent serum. This means that the diagnosis
is often not made until four to six weeks after
onset of illness. More recently, an increasing num-
ber of cases are being diagnosed by direct Auores-
cent antibody testing of respiratory tract secretions
or lung biopsies and by culture of Legionella from
such materials. It must be recognized that there
are both false poitive and false negative FA tests
and that although culture is presently very efficient

and relatively quick (three to four days in most

ciases), this represents a relatively recent improve-
ment.  Leglonnaires’ disease is also a problem in
that there is not always clear correspondence bet-
ween §n vilro susceptibility data (and studies in
cgg yolk sacs) and experimental animal studies and
results in the therapy of patients. This is quite a
different situation from the usual bacterial pneu-
monia that we treat. There are also difficulties in
evaluating therapy. First of all, the diagnosis has
not always been firmly or correctly established
Then,

sick, often they receive two or more drugs, some-

because these patients are typically very

times scquentially and sometimes concurrently. The
dosages has varied from patient to patient with any
given drug and sometimes even in the same patient.
Mixed infections are not rare which further com-
plicates analysis of response to therapy. People with
Legionnaires’ disease often are quite ill with some
other serious underlying or associated disease and
this makes evaluation of response to therapy diffi-
cult. Finally, it has not been possible to date to do
any controlled trials with any of the agents which
seem useful in this disease.

Let’s next consider specific drugs that have been
used for Legionnaires' disease. It is quite clear at
this time that penicillins and cephalosporins are not
effective for the management of this type of in-
fection. This seems to be not entirely related to
betalactamase production by Legionella, which is
common, since certain betalactamase resistant drugs
such as cefoxitin are nonetheless ineffective for
management of Legionnaires’ disease. Aminogly-
cosides are also clearly without benefit.  Some
drugs such as chloramphenicol and clindamycin
have not been used much but the evidence to date
suggests that they are without any real effect.
The experience with the various tetracyclines is

limited but it does seem that these compounds have
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at least a moderate degree of activity in Legion-
naires' disease. Experience to date, however, sug-
gests that the tetracyclines are second line agents.
Whether one type of tetracycline might be better
than another is not clear at this time. Cotrimoxazole
also appears to have moderate activity.

The one drug that is clearly effective in Legion-
naires’ disease is erythromycin. There is now
extensive experience with this compound in a
number of centers, both for management of sporadic
cases and in the course of outbreaks. In patients
with an otherwies good prognosis, erythromycin
has been quite effective. As will be detailed later
in this abstract, however, patients with serious
associated or underlying disease may still have a very
poor prognosis despite the use of this drug. Ery-
thromycin has been used both orally and intrave-
nously in dosages of 2 to 4 grams per day in average
size adults.  While there is no definitive data to
establish that the higher dosage and the intrave-
nous route offers better results, clearly very ill
patients should receive 4 grams per day intrave-
nously. It is now well established that the dura-
tion of therapy should be not less than three weeks.
There are on record some cases of relapse when
therapy was discontinued after some two and a half
weeks. Patients with more extensive involvement,
and particularly those with cavitary disease which
occurs occasionally in the course of this illness,
require therapy for even longer than three weeks.
Erythromycin has been remarkably well tolerated,
even in the 4 grams per pay dosage. There are
problems with phlebitis in occasional patients but
this has not required discontinuation of therapy.
An occasional patient on the higher dosage, parti-
cularly those with impaired renal function, may
develop deafness during therapy. To date this has
always been reversible following discontinuation of
therapy. In one of our critically ill patients, we
continued therapy at 4 grams per day intravenously
one week after the onset of deafness because the
patients life was in danger from his pneumonia.
Despite this, the deafness reversed promptly when
the therapy was finally discontinued.

Rifampin is the most active of all drugs against

Legionella in vitro, in the egg yolk sac model and

in animal studies.  There is very little clinical

experience with this compound, however, and it
is clear that it would not be appropriate to use this
as a single agent because so many organisms of
various types develop resistance to it so readily
when it is used in this manner. It has been sug-
gested that if rifampin were used together with
erythromycin that the induction of hepatic enzymes
by rifampin might lead to significant destruction of
the erythromycin. This has not yet been formally
studied. It has also been suggested that this would
likely not occur with tetracycline so that patients
who are allergic to erythromycin might be satis-
factorily treated with a combination of tetracycline
plus rifampin. There is very little data to support
this but it seems to be a reasonable approach.

In following a patient who is being treated with
erythromycin for Legionnaires’ disease it must be
appreciated that the radiograph will often show
progression for several days after institution of
therapy, even though the patient may show other
evidence of improvement. It should also be noted
that positive DFA's will often persist for a number
of days, as will positive cultures for the organism,
despite clinical evidence of response to therapy.

Certain factors are known to influence response
to therapy and the prognosis of the patient. Dr.
Maury Mulligan and I have recently analyzed the
data on 33 patients with a well established diagno-
sis of Legionnaires’ disease at our institution who
were treated with erythromycin. Twelve of these
patients had special blood cultures done for Legio-
nella. Among eight who had negative blood cul-
tures, three died and five survived. Four patients
with positive blood cultures all died. This informa-
tion is a little difficult to interpret since all patients
with bacteremia were on corticosteroids, whereas
only two of the eight people without bacteremia
were on steroid therapy. Patients were also anal-
yzed in terms of the associated disease, using Mc
Cabe’s classification. Of two people with rapidly
fatal underlying disease, one died and one survi-
ved. Among 25 patients with ultimately fatal dise-
ase, fifteen died and ten survived. All six patients
Of ten

patients receiving corticosteroid therapy, seven died

with nonfatal associated disease survived.
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and threec survived. Of fifteen patients with malig-
nancy (including hematologic malignancy), nine
died and six survived.

Finally, other aspects of therapy must be consi-
dered. These paticnts require excellent supportive

care usually in an intensive carc setting. They
must be monitored very closely. It is important that
steroids not be used in these individuals. If they

are on steroids for an underlying problem, if it is
possible to reduce the dose or to discontinue steroid
therapy this should certainiy be done.

In summary, it is clcar that Legionnaircs’ disease
still carries with it a very poor prognosis and that
it is important that we search for more effcctive

means of treatment of this problem.
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ANTIVIRAL AGENTS AGAINST
RESPIRATORY VIRUSES AND
THEIR EVALUATION IN ORGAN
CULTURES AND IN
VOLUNTEERS

SyLvia E. Reep

Respiratory viruses present important targets for
the chemotherapist. Their great diversity makes
control by vaccination impracticable and argues in
favour of antiviral drugs which should ideally have
a broad spectrum. In practice, the potentialities of
broad spectrum therapy such as interferon and its
inducers are being investigated in parallel with
specific, narrow spectrum compounds, particularly
those with anti-influenzal, anti-rhinovirus or anti-
herpetic activity.  The anti-herpetic drugs iodo-
deoxyuridine, adenine arabinoside and perhaps acy-
clovir are already establishing a role in clinical
practice, but against respiratory infections only
amantadine, which specifically inhibits influenza A,
has attained clinical use. Anti-rhinovirus compoun-
ds of sufficient activity are not yet available nor,
for varied reasons, are interferon, interferon in-
ducers or other wide spectrum antiviral agents.

Detection of antiviral activity in tissue culture or
even in animal models does not accurately predict

whether a compound is capable of suppressing

virus growth in the respiratory tract of the infected
paticnt. Clearly, extensive toxicological and phar-
macological studies must be done. However, addi-
tional evidence about the likely clinical value of a
potential new drug against respiratory infection can
be sought by examining its effects in organ cul-
tures of respiratory epithelium infected with the
appropriate virus. Human embryonic nasal and
trachcal tissue is scarce but very valuable because
both the toxicity and the antiviral effect of the
drug can be cxamined in the type of cell that is
the target in the natural infection. Toxicity can
be assessed by microscopic obscrvation of the ciliary
activity of the cultures, and virus growth is measu-
red by titration of virus yields from infected and
treated cultures. For human rhinovirus the only
practicable species of host tissue is human : nasal
polyps have been suggested as a possible alterna-
tive to scarce fetal tissue. A model that uses bo-
vine rhinovirus and bovine organ cultures has also
been described. Influenza virus can be studied in
ferret as well as human organ cultures but cultures
from mice are less satisfactory. Organ culture
models have provided information about the toxicity
and relative activity of the anti-influenzal compounds
amantadine, spiroamantadine, cyclooctylamine and
ribavirin. Prophylactic or therapeutic dose regimes
can be mimicked in the cultures by incorporating
appropriate concentrations of compound in the cul-
ture medium. Compounds highly active in tissue
culture have sometimes been found inactive in
organ cultures for reasons not yet fully explored.

The final experimental evaluation of candidate
drugs is best done in volunteers, using a challenge
with unattenuated rhinovirus or an influenza strain
of reduced virulence : other viruses can be used if
a suitable and safe inoculum is available. Studies
are placebo controlled and double blind, and the
drug dosage can be accurately timed in relation to
the virus inoculation. Challenge studies in volun:
teers can usually provide results more quickly and
reliably than field trials which depend on natural
epidemics.

Volunteers have been used to demonstrate that
interferon obtained from leucocytes but not from

fibroblasts inhibited human rhinovirus infection,
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and that the interferon inducers CP 20961 and BRL
5907 appear to be only marginally active in humans.
Amantadine and related compounds are active aga-
inst influenza challenge in volunteers and also under
field conditions but ribavirin, which is highly effec-
tive in ferret organ culture appears much less so in
man. Recently, several anti-rhinovirus compounds
including the hydantoin CP 196-] and the benzimi-
dazole LY 122771-72 have been found to be highly

active in tissue culture, CP 196-] has shown poor

activity in human nasal organ cultures and none in
whereas LY 122771-72 (enviroxime),

which is highly active in organ culture, showed

volunteers,

small but significant effects on indices of infection
in volunteers challenged with rhinovirus type 9.

Much remains to be clarified regarding the com-
perative activity of antiviral compounds in different
host systems, but studies in organ cultures form
a useful part of the evaluation of the clinical poten-

tial of a compound prior to testing in man.
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