VI CONGRESSO INTERNAZIONALE DI MICROBIOLOGIA ‘
"ROMA 6-12 SETTEMBRE 1953

Segretario Gen.: E. BIOCCA : Presidente: V. PUNTONI

)

ATTI
DEL VI CONGRESSO
INTERNAZIONALE DI

MICROBIOLOGIA

VOLUME 1V
SEZIONI XI-XII
N. 1-110

' SEZIONE XI - Rickettsiae
SEZIONE XII - Schizomiceti




VI CONGRESSO INTERNAZIONALE DI MICROBIOLOGIA
ROMA 6-12 SETTEMBRE 1953

Segretario Gen.: E. BIOCCH Presidente: V. PUNTONI

ATTI

DEL VI CONGRESSO
INTERNAZIONALE DI
MICROBIOLOGIA

VOLUME 1V
SEZIONI XI-XII
N. 1-110

SEZIONE XI - Rickettsiae

SEz1IONE XII - Schizomiceti



PROPRIETA LETTERARIA RISERVATA



La pubblicazione degli Atti del VI Congresso internazionale di microbiologia
ha presentato alcune serie difficolta di ordine teorico e di ordine pratico, dovute alla
complessita del Congresso stesso ed al numero molto elevato delle comunicazioni e
delle discussioni.

A lato di contributi pregevolissimi sono stati inviati i testi di comunicazioni che
non sarebbero degni di comparire accanto ai primi se non fosse prevalso il concetto
della massima liberalita.

Tuiti i lavori, seguiti dalle relative discussioni, sono stati inviati ai Presidenti di
Sezione per la loro approvazione; il Comitato di redazione si & limitato a richiamare
l'attenzione dei Presidenti su alcuni contributi poco raccomandabili, al fine di con-
trollare se essi corrispondessero alle comunicazioni esposte in sede di Congresso.

Le bozze di stampa di tutti i lavori, seguiti dalle relative discussioni, sono state
inviate agli Autori; la redazione degli Atti non pud assumere responsabilita per even-
tuali errori tipografici dovuti a mancato rinvio delle bozze di stampa da parte degli
Autori stessi.

Il Comitato di redazione non ha creduto opportuno di apportare proprie corre-
zioni ad eventuali inosservanze delle regole di nomenclatura microbiologica ¢ di cita-
zioni bibliografiche, lasciando agli Autori la responsabilita dei loro testi.

La maggior difficolta incontrata dal Comitato nella redazione ¢ stata rappresen-
tata dalla raccolta e dalla pubblicazione delle discussioni; alcuni fogli manoscritti sono
stati decifrati con molto sforzo ed il Comitato si scusa di eventuali inesattezze perche,
ad evitare notevoli ritardi della stampa, non & stato possibile inviare le bozze agli
oratori intervenuti nelle discussioni.

Gli Atti del Congresso sono stati riuniti in 7 volumi, raggruppando in ciascuno
di essi le Sexioni nella forma pitr razionale, a giudizio del Comitato di redazione, ed

obbedendo ad esigenze editorialr.

V. Puntont, Presidente

E. Biocea, Segretario Gen.
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I.

ANTIBIOTIC THERAPY OF RICKETTSIAL DISEASES

Hersert L. Ley, Jr. anD Josern E. Smaper

(Army Medical Service Graduate School, Washington, D.C., U.S.4.)

Treatment of the rickettsial diseases of man with broad-spectrum antibiotics is
a relatively recent development in therapeutics, since chloramphenicol, aureomycin
and terramycin were first described in the interval from 1947 to 1950 (1, 2, 3).
Nevertheless, the few years that have elapsed since 1947 have provided the medical
practitioner with detailed, reliable information regarding the usefulness of these
three antibiotics in a variety of diseases. It is a privilege to be invited here today
to summarize the experiences of ourselves and of a large number of our colleagues
who have utilized the broad-spectrum antibiotics, both in the laboratory and in the
clinic, in the never-ending and age-old battle against the rickettsial diseases of man.

When initially examined in the laboratory, all three antibiotics were shown to
inhibit the growth of all rickettsiae with which they were tested, although none
of the antibiotics was found to be rickettsiocidal (4, 5, 6, 7). The first of these
characteristics was manifested by prolongation of life of infected laboratory animals
or embryonated eggs, or by the actual reduction of mortality in such hosts. The
failure to sterilize the tissues of treated infected animals was demonstrated by the
successful isolation of the infecting rickettsial agents from animals during chemo-
therapy or immediately following recovery from disease.

As soon as the first of the broad-spectrum antibiotics had been shown in the
laboratory to have potential therapeutic value against the rickettsial agents, animal
and human pharmacologic studies were initiated to investigate the acute and chronic
toxicity of this drug. Subsequent studies on the other two showed that all three
were well tolerated orally in normal individuals in dosages large enough to produce
blood levels of antibiotic sufficient to inhibit growth of rickettsiae.

General remarks on clinical use of the broad-spectrum antibiotics. The first
antibiotic to be employed clinically in therapy of rickettsial diseases of man was
chloramphenicol, used in treatment of epidemic and murine typhus by Payne and
colleagues in La Paz, Bolivia, (8) and Smadel and co-workers in Mexico City (9)
late in 1947 and early in 1948. Dramatic therapeutic responses were reported by
both groups even though the dosages employed are today considered minimal. These



4 Sezione X1

carly studies are probably to be remembered mainly because of their stimulus to
further investigation and their demostration that the antibiotic was safe for adminis-
tration to severly ill patients.

Clinical experience with chloramphenicol accumulated rapidly and was quickly
supplemented by similar experience with aurcomycin and terramycin. On the basis
of this clinical material, the following dosage schedule is considered optimal for all
three antibiotics: an initial loading dose of 50 to 60 mg./kg. body weight, followed
by daily maintenance doses of 50 to 60 mg./kg. in 3 or 4 divided doses given until
the patient becomes afebrile. This schedule has been used extensively in treatment
of a number of rickettsial diseases and may be assumed to hold with each specific
disease mentioned in this report.

Although the antibiotics under discussion are considered to be non-toxic in the
dosages just outlined, certain undesiderable side effects have been noted with some
frequency, namely, nausca, vomiting or diarrhea. Where these are a problem, the
antibiotic may be administered more frequently in proportionally smaller doses, or
temporarily discontinued.

Blood dyscrasias have been reported in rare instances in which chloramphenicol
therapy has been employed, especially over lengthy periods (1o, 11, 12, 13, 14).
However there is no conclusive evidence that aplastic anemia results more frequently
from administration of chloramphenicol than it does from usz of other broad-
spectrum  antibiotics (15). Regardless of which antibiotic is used, the incidence of
this complication is so low that it should not influence the decision to use these
agents in therapy of the rickettsioses. This group of diseases is characterized by
mortality rates which overwhelmingly exceed the risk of a serious blood dyscrasia

which might result from specific therapy.

Clinical use of the broad-spectrum antibiotics. Scrub typhus fever will be used
as a model for discussing the clinical use of antibiotics in rickettsial discases because
of our own greater experience with this disease. The immediate effect of chloram-
phenicol on the clinical course of a scrub typhus patient is well illustrated in
Figure 1.

It may be seen that the patient’s temperature dropped precipitously to normal
within 30 hours after the initiation of a 24 hour course of chloramphenicol therapy
on the fifth day of disease as indicated by vertical arrows and the black bar. The
clinical diagnosis of scrub typhus was adequately confirmed by the laboratory isola-
tion of Rickettsia tsutsugamushi from the patient’s blood on the fourth and hfth
days of disease. A diagnostic rise in Weil-Felix OX-K agglutination titer was not
observed in this patient.

This clinical record was selected in order to provide an opportunity to discuss
the relative efficacies of the laboratory procedures utilized to confirm the diagnosis

of scrub typhus in the patient. Diercks has shown that isolation of the rickettsial
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agent is the most accurate diagnostic aid, since it was positive in 93 percent of 127
patients with proved scrub typhus (16). Of the serologic procedures, the OX-K
agglutination reaction gave a total of 75 percent positive reactors, and the comple-

ment fixation technique gave positive results in only 50 percent of the proved cases.
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Fig. 1 - Clinical Chart of scrub typhus patient treated with chloramphenicol
on fifth day of disease.

Therapeutic results with aureomycin and terramycin have paralleled those with
chloramphenicol, and a summary of our experience with the use of these antibiotics
in treatment of scrub typhus during the last 5 years is presented in Table 1 (17).

Ninety-four Malayan patients with scrub typhus have been treated with chloram-
phenicol which has produced defervescence in an average period of 31 hours. Similar

information is presented for 30 patients treated with aurcomycin and 46 treated with
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terramycin. Although the speed with which the fever abated after start of antibiotic
therapy varied from 25 hours with aureomycin to 37 hours with terramycin, all 3
antibiotics produced highly satisfactory clinical results — the patient would change
from an extremely sick, toxic individual to an alert, afebrile, active person in
24 to 36 hours. Little more can be desired in a disease that generally produced 17
days of fever and caused death in 1 person of 15 in Malaya before the advent of

the antibiotics.

TABLE 1

SCRUB TYPHUS PATIENTS TREATED WITH
CHLORAMPHENICOL , AUREOMYCIN, TERRAMYCIN
OR PARA-AMINOBENZOIC ACID.

NUMBER AV, DURATION
THERAPY OF OF FEVER AFTER FATALITIES
PATIENTS TREATMENT (hrs)
CHLOR- 54 5
AMPHENICOL 0
AUREOMYGIN 30 25 o
TERRAMYCIN a6 37 o
Paga 15 89 2
OURATION OF DISEASE
NONE 19 17 DAYS !

JAN.'52

Results in scrub typhus. Reproduced from An-
nals of the New York Academy of Science, 1952,
Bailey and Ley (17).

It is our thesis that this dramatic clinical response of the scrub typhus patient to
therapy is a result of the rickettsiostatic properties of the antibiotics which essentially
call a truce between the invading agent of disease and the patient for a period
of 5 to 7 days. The eventual «cure» of the patient rests with the development of
his immune defense against the disease. Assuming that the patient requires about
2 weeks time before the antigenic stimulus of infection produces an immune state,
we may expect that some patients given the short course of therapy before the
seventh day of disease may experience a relapse or recurrence of infection before
their immune defense is fully developed. Such actually proves to be the case, as
shown in Figure 2 in which the incidence of relapses is plotted against the time
after onset at which a 24 hour course of therapy was started.

Over three-fourths of 13 patients treated within 24 hours of onset of illness
experienced a recurrence of infection within 7 days after the short course of
antibiotic therapy was discontinued. The proportion of relapses was 7 of 10 when
treatment was delayed until the third day of disease, and dropped to 2 of 15, when
delayed until the fifth day of disease. No relapses have been observed in persons
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treated on the seventh day of disease, or later, either in the 2 patients mentioned in
Figure 2 or in the 49 other patients presented in Figure 3.

Further information in support of the idea of the interaction of waning chemo-
therapeutic control and waxing immunologic response being concerned with relapses
is presented in Figure 3. The normal development of OX-K antibodies in 19
patients who received no antibiotic therapy is shown at the top, where it may be
seen that the geometric mean of OX-K antibody titers reached a peak titer of 1 : 1280
on the 2o0th day of disease, and fell to a titer of 1 : 640 by the 28th day. It is of
interest that on the 12th day of disease, at the time the antibody titer was rising, the
temperature began to fall and reached normal levels by the r7th day.

RELAPSE RATES IN FORTY MITE INFECTED
SCRUB TYPHUS VOLUNTEERS

100

U3
75
PERCENT (]

SCRUB
TYPHUS

RELAPSES 50

25

{5
o
24 72 120 168
HOURS

MEAN TIME AFTER ONSET OF DISEASE
SHORT COURSE THERAPY STARTED

Fig. 2

The course of events in 49 patients who received antibiotic therapy late in
the first week of disease (seventh day on the average) is shown in the next section
of the figure. In this instance the antibody titer rose to a maximum of 1 : 320 on
the 16th and 20th days of discase and fell to 1 : 160 by the 28th day. This group
of patients responded well to treatment and experienced no relapses. It is interesting
to note that at the time the patients might have been expected to relapse, a week
after cessation of therapy, the mean antibody titer was beween 1 : 160 and 1 : 320.

On the other hand, the next group of 34 patients treated early in the first
week of disease (third day, on the average) responded well to therapy, but 629
of this group experienced a relapse. It may be seen that by the seventh day after
antibiotic Lhcrapy was discontinued, at the time relapses were occurring, the mean
OX-K antibody titer was only 1 : 40, the same as it had been on the fourth day of
disease. The maximum antibody titer of 1 : 320 was attained on the 20th day of
disease, and persisted at a titer of 1 : 160 on the 28th day.

It is pertinent to note that in all 3 groups thus far described peak antibody

titers were observed on the 20th day of disease, irrespective of whether antibiotic
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therapy had been given or not, and that although the maximum titers in the treated
groups were somewhat lower than that of the group given no antibiotic, these diffe-
rences are not statistically significant, 7.., they could be expected to occur more
than once in 20 such groups of patients on the basis of chance variation alone.
The last group of 18 patients presented in Figure 3 requires additional comment.
They were immunized against the Karp strain of R. tsutsugamushi by the viable
vaccine-chemoprophylatic method (18). This procedure has so far been applied to
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Fig. 3

human immunization only with the scrub typhus agent, but was independently
developed by Weiss and his South African co-workers for the immunization of
sheep against the rickettsial disease, heart water (19). The 18 men in the
suppressed disease group received an infective dose of R. tsutsugamushi and sub-
sequent oral doses of chloramphenicol carefully spaced so that clinical manifestations
of discase did not appear but immunity developed. None of these individuals
developed clinical signs of discase after chemoprophylaxis was stopped, yet all were
resistant to subsequent reinfection with the Karp strain of the agent. Although they
were immune, this group developed a mean OX-K antibody titer of only 1 : 40
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by the 20th day after the time at which they would have developed discase, had
prophylaxis not been given. The maximum mean OX-K antibody titer of 1 : 80
was reached only after 32 days.

These serologic observations, like those of other investigators, indicate that the
development of OX-K antibodices is correlated generally with the development of the
immune state in the naturally infected patient. However, the correlation is not
absolute even under these circumstances and it breaks down almost completely under
the conditions of immunization by the viable vaccine-chemoprophylactic procedure.

The subject of relapses deserves some additional comment. They have been
observed primarily in scrub typhus patients treated with any of the three antibiotics,
although they have been reported for murine typhus patients treated with chloram-
phenicol (20). All such recurrences of infection have responded well to a second
course of therapy with no indication that the rickettsial agent has developed resistance
toward the therapeutic agent.

The therapeutic results obtained with the 3 antibiotics in treatment of the
rickettsial diseases of man are presented in summary form in the Table 2.

This information has been culled from available case reports in the literature.
For each disease, the response to the antibiotic is measured by the average length
of the febrile period between initiation of therapy and defervescence.

A total of 26 epidemic, or louse-borne, typhus patients have been treated with
chloramphenicol by Payne (8) and by Smadel (9); 4, with aureomycin by Fu (21);
and 32, with terramycin, by Knight and Ruiz-Sanchez (22), by Killough (23), and
by Zapf-Gross (24). The response times for the 3 antibiotics are 2, 3 and 4 days
respectively. Only 2 antibiotics have been reported to have been used in the treat-
ment of recurrent epidemic typhus, or Brill's discase.  Chloramphenicol produced
defervescence in about 4 days in cach of 2 patients reportad separately by Murray
and colleagues (25) and by Knight and Ruiz-Sanchez (22). Aureomycin caused
disappearance of fever in 2 days in 2 patients reported by Blumberg and
co-workers (26) and in 1 patient treated by Schoenbach (27).

In murine, or flea-borne, typhus fever, aureomycin has eliminated pyrexia in
2 days, as reported in a total of 64 patients by Knight and colleagues (28), by Ruiz-
Sanchez (20), by Giroud and his French colleagues (29), and by Knight and Ruiz-
Sanchez (22). The 17 patients treated with chloramphenicol by Ley and collea-
gues (30) and by Ruiz-Sanchez (20), and the 5 patients who received terramycin
in the hands of Bauer and co-workers (31) and Knight and Ruiz-Sanchez (22) all
became afebrile approximately 3 days after beginning therapy.

Although the subject of antibiotic therapy of scrub typhus has already been
adequately covered, the essential data are included in this chart for comparison.
It may be seen that all 3 antibiotics produce defervescence in about 2 days.

Thirty-one Rocky Mountain spotted fever patients have been treated with
chloramphenicol by Pincoffs (32) and by Parker (33); 13 have been treated with
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aureomycin by Ross and colleagues (34); and 9, with terramycin by Bauer (31) and
by Powel (35). The response times were 4, 3, and 4 days respectively for the 3
antibiotics.

TABLE 2,

ANTIBIOTIC THERAPY OF RICKETTSIOSES, 1.

TREATMENT AND RESPONSE
DISEASE ANTIBIOTIC| NUMBER | DAYS FEBRILE
USED* | PATIENTS [AFTER START §
EPIDEMIC TYPHUS c 26 2
(LOUSE - BORNE) A a 3
T 32 4
BRILL'S DISEASE C 2 a
A 3 2
MURINE TYPHUS ¢ 7 3
{ FLEA-BORNE ) A 64 2
T 5 3
SCRUB TYPHUS c 94 2
(MITE ~BORNE) A 30 2
T 46 2

* C<CHLORAMPHENICOL , 4= AUREOMYCIN ; T= TERRAMYCIN,
JuL 53

ANTIBIOTIC THERAPY OF RICKETTSIOSES, 1.

TREATMENT AND RESPONSE
DISEASE
+|ANTIBIOTIC| NUMBER | DAYS FEBRILE
USED* | PATIENTS |AFTER START §
ROCKY MOUNTAIN [ 31 4
SPOTTED FEVER A 13 3
T 3 a
RICKETTSIALPOX c 8
A E) 2
T 8
AFRICAN TICK- BORNE c 5 | 3
TYPHUS A 40 3
T 59 2
Q FEVER c 24 3
A 52 5
T 7 3
* G-GHLORAMPHENICOL ; A= AUREOMYCIN,, T= TERRAMYCIN .
JuL 53

A total of only 25 patients with the mild rickettsial disease, rickettsialpox, have
received antibiotic therapy. Rose (36) reports that defervescence occurred in about
2 days regardless of which antibiotic was used.

The African tick-borne fever entity includes patients with boutonneuse fever as
well as those with South African tick bite fever in accordance with the recommen-
dations of the World Health Organization Technical Report No. 23 (37). Chloram—
phenicol has been employed. in the treatment of 4 patients by Janbon and colleagucs
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(38) and 1 patient by Fouquet and Morin (39) with a response time of 3 days.
Aurecomycin has been used with 2 patients by Le Gac and Rouby (40), 8 patients by
Henderson and co-workers (41), and 30 patients by Gear (42) and has produced
defervescence in about 3 days. Fifty-nine such patients have received terramycin,
and in these the response times reported by Nina (43) and by Baussay (44) have
been 2 days.

In recent years Q fever has attracted increasing attention both here in Europe
and in the United States, and the therapeutic reports in the literature have been
increasing rapidly. Chloramphenicol has been used in a total of 24 patients and
has' terminated fever in 3 days as reported by Zarafonetis and Bates (45), by Clark
and Leanette (46), by Fellers (47), and by Scuro (48). Fifty-two patients have received
aurcomycin with an average response time of 5 days as reported by Clark and
Lennette (46) and by Fellers (47). Giunchi (49) and Anderson (50) have reported
treatment of 7 patients with terramycin which produced defervescence in an average

period of 3 days.

DISCUSSION AND SUMMARY

It is apparent that all 3 broad-spectrum antibiotics currently available are
effective in treatment of rickettsial diseases of man in daily oral doses of 50 to
60 mg./kg. body weight, supplemented by an initial loading dose. With certain
diseases, particularly scrub typhus, the institution of specific therapy early in the
course of disease has resulted in recrudescence of illness after the rickettsiostatic
effect of the drug has been dissipated and before the patient has had sufficient time
to develop his own immunologic defense. In such instances an additional short,
24 hour course of antibiotic is indicated about 6 days after the end of the first
course to buy time until the patient’s immunity mechanisms can control the infection.

It is difficult to convey to you the significance and the extent of the changes in
therapy of rickettsial diseases that have resulted from use of the broad-spectrum
antibiotics. Of the 588 patients mentioned in this review, who have been treated
by various groups of investigators in different parts of the world, not a single
death has been reported in persons receiving adequate dosage of antibiotic before
the terminal stages of disease. Furthermore, we know of no unpublished instances
in which the broad-spectrum antibiotics, given a reasonable chance, may be said
to have failed and to have permitted the rickettsioses to proceed to fatal conclusion.
The present results seemed almost impossible only a few short years ago, and today
one recalls with difhculty the prolonged febrile courses and the all too frequent
deaths of patients with rickettsial diseases. The efficacy of these therapeutic agents
and their rapidity of action have increased the need for early diagnosis of the
rickettsioses and have modified the application of immunization and vector control
under certain circumstances. Thus, it may be more practical to treat the few cases
of rickettsial disease that develop annually in an endemic area than it is to apply
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control measures to the entire population exposed to risk. We have in mind, for
example, Rocky Mountain spotted fever in the central Atlantic states or boutonneuse
fever in some Mediterrancan areas.

The clinical experience with specific rickettsiostatic antibiotics summarized here
is so satisfactory that there is no longer a strong urge to secarch for other
rickettsiostatic agents. However, should an antibiotic be found which in the
laboratory is both rickettsiocidal and non-toxic, it would be worthy of immediate

clinical investigation.

ABSTRACT

The authors reviw some fifty articles dealing with the use of chloramphenicol,
aurecomycin and terramycin in 588 patients suffering from one of the typhus or spotted
fevers or from Q fever. Their own experience in the treatment of scrub typhus is
employed to illustrate the salient features of the therapeutic and immunologic res-
ponses of such patients. With adequate doses of any of the three antibiotics, i.c.,
50 mg./kilo per day, patients became afebrile within 2 to 4 days and no deaths werge
recorded in infected persons receiving adequate therapy before the terminal phase of
this disease. The influence of this signal advance in the treatment of rickettsioses on

the need control measures is discussed.
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