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Failure of penicillin prophylaxis in laboratory acquired
leptospirosis
C.F. Gilks,l* H.P. Lambert,1 E.S. Broughton2 and C.C. Baker2
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Summary: A laboratory technician developed leptospirosis following accidential inoculation,
despite prompt administration of parenteral penicillin by an accepted regimen of post-exposure
prophylaxis. Another technician was similarly exposed and was given doxycycline; no illness or

serological conversion followed. The implications of these cases are discussed and recommendations
made for post-exposure chemoprophylaxis with doxycycline.

Introduction

Leptospirosis is one of the most widespread
zoonoses,1 and human infection usually occurs

through superficial cuts or abrasions after exposure
to a contaminated environment, after contact with
infected animals, or following rodent bites.2
Laboratory-associated infections are important and
dangerous.3 Post-exposure prophylaxis is often
required following accidental exposure to environ-
ments suspected as contaminated, after contact
with, or bites from, infected animals, and following
laboratory accidents. Penicillin given parenterally
has been the recommended antibiotic4'5 but little
information exists as to its efficacy; oral penicillin
has failed.6 In pre-exposure prophylaxis doxycycline
has been shown to have an efficacy of 95%.7 We
report the development of leptospirosis after a

prolonged incubation period following a laboratory
accident, despite the prompt administration of
parenteral penicillin.

Case reports

Case 1

A 23 year old technician working in a micro-
biological research laboratory dropped a flask of
Leptospira interrogans serogroup Ictero-
haemorrhagiae (strain CF1); she put on gloves and
cleaned the spillage. One hour after removing the

gloves she noted a cut on one finger, but no blood
was seen. She was given an intramuscular injection
of Triplopen (benethamine penicillin 475 mg;
procaine penicillin 250mg, sodium benzyl penicillin
300mg); this dose was repeated three days later.
She continued at work and was not involved in any
other spills. She had no further cuts or abrasions
which, by the rules of the laboratory, would have
disbarred her from working with this pathogen. She
had minimal contact with infected animals when
she wore protective clothing including gloves and
visor; she was not bitten.

Forty days after the accident, she became unwell
with headache, myalgia, pleural pain and
symmetrically painful but not swollen joints. She
had remittent fever up to 39.4°C with sweating and
occasional rigors over 9 days. On the ninth day of
illness motile leptospires were identified on dark-
field examination of serum from a freshly clotted
sample of blood and dark field examination of a
fresh urine sample showed a few non-motile forms
suggestive of leptospires.

She received a further intramuscular dose of
benzylpenicillin (600mg), and after this was afebrile
but remained unwell with mildly abnormal liver
function tests. She was therefore admitted to
hospital and given intravenous benzylpenicillin 1.2g
six hourly for 5 days. On discharge 59 days after
infection she was well.

Three days before the accident she was

serologically negative (less than 1 in 2 by the
microscopic agglutination test, MAT) to a range of
leptospiral antigens including Icterohaemorrhagiae.
Ten days after the start of symptoms and 50 days
from presumed infection she was strongly positive
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by leptospiral macroscopic slide agglutination, had
a complement fixation titre of 1 in 160 and a MAT
titre of 1 in 320 to serogroups Icterohaemorrhagiae
and Canicola. Three months later titres had
declined, with a maximum titre of 1 in 640 (MAT)
to Icterohaemorrhagiae.
Case 2

A healthy 35 year old technician working in the
same establishment stabbed her thumb with a
sterile scalpel blade through gloves contaminated
with fresh blood from an animal infected with L.
interrogans serogroup Sejroe serovar hardjo. The
wound was cleaned and dressed, and she was
started that day on 100mg doxycycline which was
continued twice weekly for 6 weeks. She remained
in good health following exposure. Agglutinating
antibody to Leptospira interrogans serovar hardjo
remained negative with titres less than 1 in 2 sixty
days after exposure.

Discussion

Leptospirosis is one of the most widespread
zoonoses' and infection is usually related to
occupational exposure, primarily from direct or
indirect contact with urine of infected animals5 or
bites from infected animals.2

Laboratory staff are among the groups at risk,
both from working with the pathogen itself or
through handling infected animals. Pike3 in a
comprehensive compilation of 3921 cases of
laboratory-associated infections of all causes
between 1930 and 1974 recorded 67 cases of lepto-
spirosis - 1.7% overall. It was the fifteenth most
prevalent laboratory-associated pathogen and was
responsible for 10 out of 167 deaths (6.1%).
Collins8 lists 25 papers worldwide, most recently in
1974.

Several common laboratory animals are sources
of risk. Dogs and rodents are the natural reservoirs
of several serovars of pathogenic leptospires;
infection or carriage is prolonged and often
inapparent. Mice are a common natural host9'10
and one laboratory,9 in a retrospective investigation
of 58 people who handled white mice found that 8
had serological evidence of previous infections; 6 of
these recalled severe undiagnosed febrile illnesses.
Direct handling of the pathogen has also resulted in
infection. A case of leptospirosis following needle
prick was reported by Welcker11 in 1938, before
penicillin prophylaxis was possible. We are also
aware of a similar, unpublished, canicola infection
diagnosed retrospectively, in which the inoculum
was approximately ten organisms.

Broom and Norris6 reported accidental self-
inoculation by a technician with leptospires of
serogroup Javanica. Despite wound toilet and
immediate administration of oral penicillin 1
megaunit (preparation not specified), followed by
0.5 megaunits 6 hourly for three days, clinical
illness developed after 10 days when leptospires
were seen in blood and successfully cultured. The
incubation period was thus not modified. In our
first case of accidental inoculation followed by
parenteral penicillin, leptospirosis developed
although the recognized incubation period of 7-20
days, commonly 7-14,4'5 was exceeded by 20 days;
it is impossible to say whether the severity of
eventual illness was modified by post-exposure
prophylaxis. This observation provides another
example of a well documented paradox in the
pathogenesis of infection, which has also been
observed in scrub typhus12 and in typhoid,13 that
an apparently logical scheme of post-exposure
prophylaxis may not in practice prevent illness but
merely prolong incubation.
What then should be recommended for prophy-

laxis following exposure to leptospires? The stan-
dard recommended regimen, parenteral penicillin
1.2 to 2.4g/day for 5 days,4'5 is based on the
treatment of established disease rather than on any
direct evidence of efficacy in prophylaxis. Oral
penicillin has failed6 and as we report, parenteral
long acting penicillins may not work. A more
prolonged course of benzylpenicillin might well be
effective but the problems of administration and
acceptability for a well person at work would be
much increased especially if the intravenous route is
used.
Of the possible methods of prophylaxis using oral

administration, erythromycin or a tetracyline,
Ig/day for 5 days, has been suggested as an
alternative to penicillin.5 Amoxycillin has strong
leptospiricidal activity in vitro 14 and has been used
in treatment with apparent success.2'15 Experience
of these antibiotics for post-exposure prophylaxis is
however limited, and short courses cannot now be
recommended because of the possibility that disease
will develop after a prolonged incubation period.

Doxycycline has been shown to be an excellent
true (pre-exposure) prophylactic agent in a pros-
pective randomized double-blind trial in 940 troops
who spent three weeks of jungle training in
Panama.7 The drug was given in a dose of 200 mg
pre-exposure on arrival in Panama, then weekly
and at the end of exposure on completing training.
20 leptospira infections occurred in the placebo
group (4.2%) compared with one in the doxycycline
group (0.2%) indicating a protective efficiency of
95%. It is interesting to note that doxycycline is
also effective in the prophylaxis of scrub typhus.16
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This study may not be directly applicable for post-
exposure treatment, when the leptospires may have
several hours in the host before effective drug levels
are reached. Moreover, in laboratory accidents the
route of infection and the dose may also be
different. Nevertheless doxycycline is a potent
leptospiricidal antibiotic and can be given for an
extended period of time in a simple oral regimen.
We consider that doxycycline 100mg twice

weekly over a period of 6 weeks provides a rational
regimen for post-exposure prophylaxis, which takes
into account the possibility of prolonged incuba-
tion. The second accidental exposure we describe
was treated in this way. Neither illness nor sero-
conversion ensued, although we cannot of course
know whether infection would have occurred in the

absence of chemoprophylaxis. This regimen pro-
vides a valid and more acceptable alternative to the
short course parenteral regimens previously recom-
mended and is simpler to comply with over a
prolonged course than amoxycillin. Any febrile ill-
ness which develops in the two or three month
period following exposure should be investigated as
a possible breakdown in prophylaxis.
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