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A Case of Laboratory-Acquired Murine Typhus
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We encountered a 32-year-old Korean woman who developed murine typhus in a
laboratory. She worked as a technician in a laboratory for rickettsial disease. Immunofiuor-
escence test with rickettsial antigen (R. typhi) was positive at 7 : 320 on admission and 1
1280 after 4 weeks. A dose of 200 mg of doxycycline for 7 days proved to be effective for

her condition.
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INTRODUCTION

Rickettsial diseases of humans consist of a
variety of clinical entities caused by microor-
ganisms of the family Rickettsiaceae. The rickett-
sias are obligate intracellular parasites about the
size of bacteria and are usually seen micros-
copically as pleomorphic coccobacilli. Murine
typhus fever is an acute febrile disease caused by
Rikettsia typhi (mooseri) and transmitted to
humans by fleas. The clinical illness is character-
ized by fever, skin rash, headache, and myalgia®.

Murine typhus has a world wide distribution. In
Korea, there were not a few reports till 1960's?.
However, there have been no reports for two
decades®®. Lee et al. reported cases of murine
typhus with the help of immunoflorescence test
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after two decades of blanks®. We present this case
to stress again the potential of laboratory-acquired
infections and to alert the physician that murine
typhus could be one of them.

CASE REPORT

A 32-year-old Korean woman was admitted to
the hospital for evaluation of fever, rash, and
generalized myalgia. She worked as a technician in
a laboratory for rickettsial disease (mouse inocula-
tion and cell culture). The present illness began
five days before admission, when she awoke with
fever, chills, and generalized weakness. She visited
a private clinic and was treated under the impres-
sion of upper respiratory infection, but her symp-
toms did not improve. For the next two days, she
developed skin rashes on the thorax and abdo-
men. Her familial medical history was not contribu-
tory and past health had been excellent, with no
previous hospitalizations, operations, or injuries.
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Fig. 1. Changes of body temperature during hospitalization.

On physical examination, she was consciousnessly
alert but in severe distress. Temperature was 39.
87, blood pressure 130/80 mmHg, heart rate 90/
min, and respiration 20/min (Fig. 1). lli-defined
maculopapular rashes had developed and spread
on the thorax and back. Individual lesions consist-
ed of pin-head sized erythematous macules with
blanching margins (Fig. 2). There was no nuchal
rigidity, no pale conjunctiva, and no icteric sclera.
On auscultation, breathnig sounds were clear, and
the heart sound was regular without murmur or
friction rubs. Examination of the abdomen was
unremarkable except for mild tenderness on both
lateral aspects. The neurologic examinations were
physiologic. On laboratory finding, hemoglobin
was 10.0 gm/dl, hematocrit was 30.3%, white
blood cell count was 1,700/mm?® with 23%
polymorphonuclear neutrophils, 22% juveniles,
and 48% lymphocytes. The platelet count was 95,
000/mm? and ESR was 43 mm/hr. Urinalysis was
negative for protein and revealed only 6 ~8/HpF of
WBC. On blood chemistry, BUN and creatinine
concentrations were normal, serum bilirubin was 0.

5mg%, SGOT was 105 unit/L, SGPT was 80.2 unit/
L, albumin was 3.2 gm%, globulin was 2.3 gm%.
The electrocardiogram was normal. Radiologic
examinations of the chest and abdomen were
unremarkable (Fig. 3). The Widal test was negative,
ASO test, the RA factor and ANA (antinuclear
antibody) were negative. All cultures of blood,
urine, and stool remained negative. Proteus agglu-
tination titer (OX-2) was negative at 1 . 40 on day
of admission. Immunofiuorescence test with rick-
ettsial antigen (R. typhi) was positive at 1 : 320 on
admission and 1 : 1280 after 4 weeks, 1. 40 after
16 weeks, and negative for R. tsutsugamushi. The
patient was believed to have murine typhus on the
basis of her clinical presentation, and treatment
with 200 mg of doxycycline, administered orally at
24-hour intervals, was begun immediately. She
complained of high fever, generalized aching, and
skin rashes until the third hospital day. On the sixth
hospital day, she became afebrile and the skin
rashes began to fade. When antibictics were dis-
continued 7 days later, there was no recrudes-
cence of the disease. Arousal improved gradually
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Fig. 2. lii-defined pin-head sized erythematous
macules with blanching margins were on the
back.

Fig. 3. Chest rcentgenogram taken on admission
shows no abnormal findings.
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and the patient appeared healthy.
DISCUSSION

In 1926, Maxcy published reports of epide-
mioclogical studies which indicated the rat to be a
reservoir of infections. It remained for Dyer and
co-workers, however, in 1931, to separate the
louse-borne typhus of Europe from the sporadic
typhus of Southeastern United States by demon-
strating the rat flea to be the vector and the rat to
be the reservoir host of these endemic cases of
typhus?. Murine typhus, caused by Rickettsia typhi,
is a small, gram negative, obligate, intracellular
pathogen that shares common soluble antigens
with R. prowazekii and R. canada®.

Murine typhus is found in all parts of the world.
The disease occurs in those people whose oc-
cupation or living conditions bring them into close
contact with rats and, therefore, the ectoparasites
of these rodents®. In the rat, the disease is non-
fatal. It is transmitted rat to rat by the rat flea
(Zenopsylla cheopis) and possibly by the rat louse
(Polypax spinnulosis) or other insects’®. In the flea,
the organism multiples in the cells of the digestive
tract without harm to the insect. When the flea
takes a blood meal, it defecates. The feces is
heavily contaminated with organisms and pro-
duces infections in humans by soiling the bite
wound. Scratching associated with the flea bite
facilitates the inoculation of the infected feces into
the bite site or skin abrasion'?. Infection may also
occur by mucous membrane {conjunctiva or nasal
mucosa) contamination with fiea feces or by aero-
sols inhaled by laboratory personnel®. Prevalence
usually peaks in the late summer and fall”.

The clinical features of murine typhus are char-
acterized by high fever, headache, myalgia after
being biten by the rat flea or rat louse, and an
incubation period lasting 8 to 16 days. Rash occurs
in 60 percent of the patients, and it first becomes
evident on the third to fifth day of iliness'®. The
rash is initially macular occurring on the upper
thorax and abdomen, and it remains central in
distribution. This distribution is quite distinct from
the primarily peripheral {ankles, wrists, and face)
distribution of spotted fever. Later, the rashes of
murine typhus become maculopapular and remain
for 4 to 8 days®. In our case, the rashes were
smaller in size than the typical ones. In most
patients, a fever between 38.9°C and 40.0°C usually
lasts 12 to 16 days. Other manifestations are co-
ugh, hemoptysis, hypotension, puimonary conges-
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tion; also, acute febrile meningitis'®¥ and neur-
ologic sequelae develop in murine typhus'®.

The serologic tests for murine typhus are the
Weil-Felix reaction test, which is non-specific; the
compiement fixation (CF) test, indirect immuno-
fluorescent antibody (IFA) test, ELISA, and the
indirect immunoperoxidase test'®, all of which are
more specific. Among these tests, the indirect
immunoflourescent test is the most specific and
sensitive, but the indirect immunoperoxidase test
is the most recommended, because it is inexpen-
sive and can be read easily by light microscopy.

Tetracycline and chloramphenicol are both
effective clinically in the treatment of all rickettsial
diseases!®. Tetracycline may be more effective
than chloramphenicol in rapidly ameliorating the
symptoms. Doxycycline is also effective’”. Eryth-
romycin is effective in vitro but has been disap-
pointing in clinical practice. Rifampin is the most
effective antibiotic in vitro'”, but there are no
clinical data.

Although the reported mortality with murine
typhus is low (1% to 2%), most of these deaths are
said to occur in the aged. The morbidity can be
substantial with prolonged disability and fever
lasting an average of 15 days (range: 8 to 25 days)
in untreated patients™®.

To prevent murine typhus,control of the rat
population is essential. This is best accomplished
by poisoning and trapping, rat-proofing buildings,
and locating garbage sites inaccessible to rats'”.
Chemoprophylaxis is not recommended for rou-
tine use in any situation. However, it may be useful
in special situations, where adherence to a critical
time-dose relationship unique for each rickiett-
siosis can be assured. No murine typhus vaccine is
currently available; murine typhus vaccines have
been prepared in the past, but their efficacy has
not been established'?.

in summary, we experienced a case of murine
typhus which occurred in a laboratory. The main
causes of laboratory-acquired infections are faulty
procedures in microbe handling or inadequate
safeguards?®. Therefore, all microbiology labor-
atory workers should be protected against in-
fectious agents by use of protective clothing and
rubber gloves and by working under a safety hood
if possible.

REFERENCES

1. Woodward TE: Rickettsial disease. In: Braunwald

11.

12.

13.

14.

16.

17.

. Kim YW, Min CH, Cho MK

et al. ed. Harrison’s Principles of Internal Medi-
cine. 11th ed. New York: McGraw Hill, 1987. p752.
et al. Seroe-
pidemiology of murine typhus and scrub typhus
in Kangwon-do, Korea. Abstracts of the 60th
meeting of Korean Society of Microbiology, 1987;
p19.

_ Kim YW, Min CH, Cho MK, et al: Murine typhus

and scrub typhus in Kangwon-do Korea. Korean
J Infect Dis 20:105, 1988

. Chun CH, Chung HY: Three cases of confirmed

murine typhus. Korean J Intern Med 2:87, 1959

. Chun CH, Chung HY, Chai TS: Current status of

murine typhus. Korean Med Assoc 7.267, 1964

. Lee JS, Ahn CR, Kim YK: Thirteen cases of rick-

ettsial infection including nine cases of tsut-
sugamushi disease first confirmed in Korea. J
Kcorean Med Assoc 29:430, 1986

. Stuart BM, Pullten RL. Endemic (murine) typhus

fever; clinical observation of 180 cases. Ann
intern Med 23:520, 1945

. Hornick RB Jr: The typhus group, In: Wyngaar-

den JB, Smith LH Jr, (eds.) Cecil’s Text book of
Medicine, 18th ed. Philadelphia: WB Saunders
Co, p1783, 1988

. Saah AJ, Hornick RBV.: Rickettsia typhi (endemic

or murine typhus), Mandell GL, Douglas RG,
Bennet JE. Principles and practice of infectious
disease, 2nd ed. New York: A Wiley Med p1092,
1985

. Berman SJ, Kundin WD: Scrub typhus in South

Vietnam, a study of 87 cases. Ann Intern IMed 79:
26, 1973

Taylor JM, Betz TG, Rawlings JA: Epidemiology of
murine typhus in Texas, 1980 through 17984.
JAMA 255:2173, 1986

Sheehy JW, Hazlett D, Turk RE: Scrub typhus, A
comparison of chioramphenico! and tetracycline
in its Treatment. Arch intern Med 132:77, 1973
Linnemann CC, Jr, Pretzmann CI, Peterson ED:
Acute febrile cerebrovasculitis. Arch Intern Med
149:1682, 1989

Samra Y, Shaked Y, Maier MK: Delayed neur-
ologic display in murine typhus. Arch Intern Med,
149:949 1989

. Osterman JV, Eiseman CS: Rickettsiae in manual

of clinical immunology. 2nd ed, edited by Rose
NR and Fiedman H. Am Soc Microbiol, Washin-
gton DC, p707, 1980

Gastel B: Clinical conferences at the John Hop-
kins Hospital: Murine typhus. Johns Hopkins
Med J 141:303, 1977

Wisseman CL, Waddell Ad, Walsh Wt /n vitro
studies of the action of antibiotics on Rickettsia
prowazeki two basic methods of cell culture. J
Infect Dis 130:564, 1974

121



JH WOO, JY. CHO, Y.S. KIM, D.H. CHOI AND N.M. LEE

18. Wilson ME, Brush Ad, Meany MC: Murine typhus tin of the World Health Oeganization 6092:157,
acquired during short-term urban travel. Am J 1982
Med 87:233, 1989 20) Kim JS, Lee HW: Studies on Microbiological labo-
19. WHO working Group on Rickettsial Disease: Ri- ratory biosafy in korea. Korean J Inftct Dis 20:
chettsiosis; a continuing disease problem. Bulle- 1333, 1988

122



