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1 dies, 1 ill after receiving kidneys &he Boston Slabe

Donor infected with hard-to-find virus

By Stephen Smith, Globe Staff | May 13, 2008

A 70-year-old woman has died, and a 57-year-old man is critically ill in a Boston hospital after each received a
kidney from a donor infected with a hard-to-detect virus, health authorities said yesterday.

The donor, a 48-year-old homeless man who suffered irreversible brain damage after cardiac arrest, carried a
germ called lymphocytic choriomeningitis virus, or LCMV, the same infection that killed three transplant
patients from Massachusetis and Rhode Island in 2005. The virus, most often transmitted by rodents, is
usually unnoticed by healthy people who suffer no more than flulike symptoms.

Knowing that organs perish quickly, doctors test donors for what is easily analyzed, such as the AIDS virus,
hepatitis, and a common herpes germ. But the lack of quick tests for less common conditions prevents
screening for diseases such as the lymphocytic choriomeningitis virus.

Because the demand for organs always far exceeds the supply, recipients will accept organs even from
high-risk donors such as the homeless. Waiting too long for a new kidney, liver, or heart can prove riskier.

"People are literally dying for organs," said Dr. Alfred DeMaria, top disease fracker at the Massachusetts
Department of Public Heaith. "The list of potential things you can test for is enormous. But balancing that
against the risk of not getting the organs, you have to make some decisions about what's feasible and what's
not feasible to test for.”

The homeless donor died in mid-March. After his family authorized the removal of viable crgans, doctors took
his kidneys. He had been tested for the AIDS virus, the liver diseases hepatitis B and C, and other diseases
reqularly checked by the New England Organ Bank, the region’s organ procurement agency. There was no
evidence of worrisome infections.

Still, his status as a man who had lived on the street, potentially exposed {o a host of dangerous germs, led
transplant surgeons to brand him as a high-risk donor.

Transplant surgeons at the hospitals with the two potential recipients - the woman was at Bosten Medical
Center, the man at Beth Israel Deaconess Medical Center - alerted the patients that the donor was regarded
as high risk. The surgeons and patients decided to proceed.

"We all know that as much as we explain fo the patienis and inform them, they're relying on us and our
medical judgment about whether this is a safe transplant,” said Dr. Douglas W. Hanto, chief of the Division of
Transplantation at Beth Israel Deaconess. "We feel a tremendous sense of responsibility to the patient and
their family and feel terrible that this patient has had this infection and a bad outcome.

"But, on the other hand, we see patients whao die every day on dialysis™ awaiting a kidney transplant, he said.

The 57-year-old man transplanted at Hanto's hospital had lingered four years on the waiting list for a kidney.
According to the United Network for Organ Sharing, an independent agency that sets organ procurement
policies, 80,130 patients in the United States currently need a kidney.

it was the woman transplanted at Boston Medical who got sicker sooner after returning home. Like the donor
and the other recipient, the woman was not identified by health authorities, who cited patient confidentiality
laws.

The woman returned to Boston Medical about two weeks after her surgery, said Dr. Greg Grillone, the
hospital's interim chief medical officer. She had a fever, diarrhea, "but oddly, symptoms not specific to the
kidney," Grillone said.

Her condition kept deteriorating and, in mid-April, the woman died. Doctors at the hospital were stumped.
There was no obvious cause of her precipitous demise.

But it turned out that one of the surgeons involved in the case, Dr. Amitabh Gautam, had been connected to
101



102



| dies, 1 ill after receiving kidneys — The Boston Globe http://www.boston.com/news/local/articles/2008/05/13/1 dies_1 ..

/9

the 2005 Rhode Island and Massachusetis transplant cases.

He became suspicious that the Boston Medical patient had the same virus and alerted the federal Centers for
Disease Confrol and Prevention. The virus has been known fo have spread via transplant only two other
times, in Wisconsin and Australia.

"Interestingly, what happened was this doctor had seen this before and thought, 'OK, this is a long shot, but [
have seen it before and it can happen,' " Grillone said.

"If you take your car to the auto dealer with some very, very rare problem and you're lucky enough to get the
mechanic who saw that same problem three years ago in the same make or model of the car, he might think:
'Oh, | saw this same problem three years ago. it might be the same problem," he said.

The man who had received his kidney at Beth Israel Deaconess returned with a fever 2 1/2 weeks after the
surgery. On April 18, the doctors there got word that the Boston Medical patient had died. A transplant
specialist at Beth Israel Deaconess also speculated that the virus might be at fault.

Samples from the deceased donor and the two patients were rushed fo the CDC in Atlanta. All three tested
positive for the virus, and investigators said all evidence points to the donor. The 57-year-old recipient remains
in intensive care and is receiving the only drug known to possibly treat the virus.

I don't believe this ever put the general public at risk," said Dr. Anita Barry, who leads the Boston Public
Health Commission's investigation of the infections. "You have to be very, very unlucky to get LCMV from a
transplant.”

The virus is not transmitted casually from person-to-person; in addition to transplants, the only identified
human transmissions have been from mother to fetus. Most people who are exposed caich it from the
drappings of radents, including wild animals and pets.

Because the virus causes few health problems in those who contract it, there has been liftie incentive to
develop a rapid test.

The only tesis currently available take time and are not widely available, said Dr. Eileen Farnon, a CDC
medical epidemioclogist.

"If you had a few days or a week for testing you could do that," Famon said. "But in general that's not how the
organ transplantation business works."

Stephen Smith can be reached at stsmith@globe.com. =
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ARTICLE INFO ABSTRACT

Leptospirasis is a worldwide distributed zoonatic disease caused by pathogenic spirochetes of the genus
Leptospira. The basic taxon of Leptospira is the serovar. Currently, nearly 300 serovars have been
identified. Leptospirosis is particularly prevalent in warm and humid tropical regions where conditions
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Avaflable online o for transmission and survival of pathogenic leptospires in the environment are optimal. Leptospirosis

probably constitutes a-serious veterinary and public health problem in Central America but solid figures
Keywords: are rissing. To determine distribution of leptaspirosis in Costa Rica and to identify locally circulating
T-BPtOSPfrE_S_ pathogenic serovars, we performed a sentinel-based stucly, isclating and characterizing leptospires from
Leptospirosis patients attending hospitals. Straint MAV] 401 was isolated from a hospitalized patient in the Alajuela
;’:; ::mvar '_. province. The isolate produced agglutination titers notably with reference rabbit antisera against
Public health ﬂ’ serovars of serogroup Javanica but appeared serologically unique in the standard Cross Agglutinin

Absorption Test. Therefore, MAV] 401 was considered to represent a new serovar, designated Arenal, of
the serogroup Javanica, Genotypic analysis revealed that strain MAV] 401 belongs to Leptospira santarosai,
a species that atmost exclusively occurs in Latin America. This is not a unique finding of an exotic serovar,
Recent isolates from severely ill patients in the same region appeared to be identical to Arenal.
We have identified a novel highly virulent serovar from a patient in Costa Rica that is common in this
ared, thus posing a threat for the local public and veterinary health.
' © 2008 Elsevier B.V.. All rights reserved.
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hepato-renal dysfunctions and a bleeding tendency and Acute
Respiratory Distress Syndrome (ARDS) with mortality rates

1. Introduction

Leptospirosis is a worldwide zoonosis, transmitted to humans
through contaminated water or direct exposure to the urine of
infected anjmals. Human infection may be acquired through
occupational, recreational, or avecational exposures, Direct con-
tact with infected animals accounts for most infections in farmers,
veterinarians, abattoir workers, meat inspectars, rodent control
workers and other occupations which require contact with
animals. Indirect contact is important for,sewer warkers, miners,
soldiers, septic tank cleaners, fish farmers, gamekeepers, canal
workers, rice field workers, taro farmers, banana farmers and sugar
cane cutters (Levett, 2001}

The dlinical spectrum of the disease ranges from mild influenza-
like to severe forms such as the Weil's syndrome, characterized by

* Corresponding author. Tel.: +31 20 566 5437; fax: +31 20 697 1841,
E-mail address: r.hartskeerl@kitnl {RA. Hartskeerl),

1567-1348/% — sea front matter © 2008 Elsevier B.V.. All rights reserved.
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exceeding 50% (Levett, 2001; McBride et al., 2005).

Developinent of a subclinical infection or clinical disease might
depend on both host and causative agent related factors such as
immunological competence, age, physical condition and virulence
and size of the inoculum, respectively. Animals with subclinical
infections as well as those that recaver from the clinical disease
biecome a potential source of infection for other susceptible hosts,
because they continue to excrete leptospires for a prolonged period
of time (Faine, 1982; Faine et al,, 1989).

The causative agents of leptospirosis belong to the genus
Leptospira, which contains both saprophytic and pathogenic
spedies {Levett, 2001). The isolation and identification of an
infecting Leptospira strain is cumbersome and time consuming.
Isolation is difficult due to the slow growth rate, notably when
combined with a concomitant contamination with faster growing
microorganisms, and stringent and fastidious in vitro culture
requirements of these bacteria (Faine, 1994; Faine et al,, 1999). The
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initial identification of a Leptospira is morphological, by dark field
microscopy observation. Definitive identification of the isolates
requires the Gse of serological and molecular techniques {Dikken
and Kmety, 1978; Brenner et al, 1999; Levett, 2003). In the
conventional classification system, all pathogenic leptospires
belong to the species Leptospira interrogans sensu lato (Dikken

and Kmety, 1978; Faine and Stallman, 1982), Based on serological

criteria, strains of Leptospira are differentiated into serovars, which
represent the basic taxon (ICSB Sub-committee on the taxonomy of
Leptospira, 1987; Kmety and Dikken, 1993). Serovars that are
antigenically related are placed into serogroups. Serogroups do not
have an offical taxonomic status, but are of clinical and
epidemiological importance (Levett, 2003). The list is updated
periodically and more than 250 pathogenic serovars arranged in 26
serogroups are currently known. The recent genotypicat classifica-
tion system is based on DNA homology. In this system, leptospires
are placed into 17 Leptospira species of a pathogenic, saprophytic
and doubtful nature {Yasuda et al., 1987; Perolat et al., 1998;
Brenner et al., 1999; Levett et al,, 2006). There is a poor correlation
between the serological and genotypic classification systems
(Brenner et al., 1999; Yasuda et al,, 1987).

The species Leptospira santarosai contains 61 serovars of
multiple serogroups (Brenner et al., 1992). The type strain of L
santarosai, serovar Shermani strain 1342 K was isolated from
4 spiny rat (Proechymis semispinousus) in the Panama Canal
Zone (Yasuda et al., 1987). Several additional reports confirmed
that L sanfarosai is pathogenic for humans and domestic
afimals (Brenner et al, 1999; Hsieh and Pan, 2004; Rossetti
et al., 2005).

In this paper, we describe a new leptospiral serovar belonging
to the species L santarosai isolated from the blood of a severely ill
leptospirosis patient,

2. Materials and methods
2.1. Case description

A 45-year-old man was hospitzlized in Ciudad Quesada San
Carlos Hospital, Costa Rica, with a 3—4 day history of fever,
headache and myalgia. The patient is a biologist employed by a
Costa Rican fish farm. Atthe day of admission his temperature was
39°. He had tachycardia and his blood pressure was 120/
60 mmHg. Clinical examination showed a conscious man, with
bilateral headache, sore throat, provoked myalgia of the legs,
hepatalgia, hepatomegaly, and conjunctivitis. There were no signs
of rash, meningeal irritation and cervical rigidity. Laboratory tests
revealed increased SGOT:79.8 U/L (normal range (nr) 12.0-46.0),
76.2 UJL (nr 3—-50), creatine phosphokinase: 915 U/L (nr 24-195),
direct bilirubin: 0.53 mg/dL (nr 0.0-0.2), total bilirubin: 1.49 mg/
dlL (nr 0.0-1.0), associated with hyperglycemia: 143 mgfdL,
alkaline phosphatase: 202 U/L (value is within normal range,
nl), albumin: 3.3 g{dL(nl), and protein levels: 5.92 g{dL (ni), ureic
nitrogen: 8.62 mgfdL (nl), creatinine: 1.26 mg{dL (nl). The
leukocyte count was 8, 2 x 10*/uL with 80% polymorph nuclear
forms. Thrombocytopenia: 145 x 10%/ul (last control: 99 x 103/
wL) was also observed. Resuits of urinalysis were normal. Malaria
blood smears, blood cultures and serology for dengue were
negative.

The patientreceived a 7-day treatment with penicillin, 2 million
units 4 times a day, which resulted in a resotution of symptoms.
Oral treatment with penicillin was continued for 6 more days.

Leptospirosis was confirmed by seroconversion in the Micro-
scopic Agglutination Test (MAT) with a titer of 1:100 with serovar
Canicola in the second sample. Also the rapid screening test Lepto
dipstick (Gussenhoven et al., 1997) gave a positive outcome (data
not shown).

2.2, Bacterial culture

Culturing was performed in Ellinghausen and McCullough
modified Johnson and Harris (EMJH) culture medium (DifcoTM).
Aliquots of 0,1 and 0.01 mL of heparin anticoagulanted whole
blood were inoculated into 6 mL EMJH culture medium. Incubation
was at 30 °C and cultures were inspected by darkfield microscopy
for growth of leptospires at regular infervals. Isolates were
subcultured and maintained in EMJH medium and in Fletcher
medium supplemented with 5 fluoro-uracil (200 wgfml) as a
selective inhibitor for contaminating microorganisms (Faine and
Stallman, 1982; Faine et al., 1999; Hartskeerl et al., 2006).

23. Microscopic agglutination test

The microscopic agglutination test (MAT) was performed as per
standard procedure (Comisidon Cientifica Permanente sobre
Leptospirosis de la AAVL, 1994) starting with a serum dilution
of 1:20 up to 1:20480, The highest dilution of serum showing 50%
reduction in free-moving leptospires under dark field microscope
was considered the end-titre. Rabbit anti-Leptospira sera were
prepared following the standard procedure (ICSB Sub-committee
on the taxonomy of Leptospira, 1984).

24. Serological typing: MAT with group sere and monoclonal
antibodies

To identify the isolate up to serogroup level, MAT was performed
following standard procedure using a panel of 38 anti-Leptospira
rabbit antibodies (Dikken and Kmety, 1978; Hartskeerl et al., 2006).
Isolates were further typed at the serovar level by performing MAT
with panels of monoclonal antibodies (mAbs) that characteristicalty
agglutinate serovars from the serogroups Icterohaemorrhagiae and
Sarmin (F12C3, F20(3, F20C4, F52C1, F52(C2, F70C4, F70C7, F70C13,
F70C14, F70C20, F70C24, F70C26, F82C1, F82C2, F82C7, F82(8,
F89C3, and F89C12) as described by Korver et al. {1988) and from
serogroup Javanica (F12C3, F2003, F20C4, F70C20, F98C4, FO8Cs,
F98C8, F98C12, F98C17, F98C19 and FO8C20) with cross-agglutina-
tions of serovars of the closely related serogroups Sarmin and
Celledoni (Alex et al,, 1993).

2.5. Cross Agglutinin Absorption Test

The Cross Agglutinin Absorption Test (CAAT), the standard
assay for serological classification of Leptospira serovars was
carried out by staff of INCIENSA as described elsewhere (Dikken
and Kmety, 1978; Kmety and Dikken, 1993; Hartskeer] et al., 2006,
ICSB Sub-committee on the taxonomy of Leptospira, 1984}, Staff of
the WHO/FAOfOIE Collaborating Centre for Reference and
Research on Leptospirosis of the Roval Tropical Institute, The
Netherlands confirmed the CAAT results.

2.6, Cenen'c characterization

Strains and isolates were grown at 30 °C in EMJH medium and
harvested by centrifugation during the late logarithmic phase. DNA
was jsolated as described by Boom et al. (1990). PCR was
performed on the DNA extracts using the primer set G1/G2 that
specifically amplifies a 285 bp fragment of the secY gene from all
pathogenic species except L kirschneri (Gravekamp et al., 1993;
Oliviera et al, 2003). PCR conditions and controls were as
previously described (Gravekamp et al, 1993; Bal et al., 1994).
PCR products were analyzed by electrophoresis in 1.5% agarose
gels, stained with ethidium bromide using standard procedures
and subsequently judged by eye under UV illumination.

For sequencing, DNA concentration of PCR products was
adjusted in the range of 10-20 ng per reaction and appiied to
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