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GLOBAL NEWS

Members of the Dutch Parliament met last week to discuss the cost of blood in that country, and
one of their topics was the transparency of operations at Sanquin, the foundation responsible for
managing the blood supply in the Netherlands. Last August, a benchmark report compared the price of
blood products in a number of European countries, and it concluded that prices in the Netherlands were
higher than those in Ireland, Belgium, France, and Finland. In response, the Minister of Health wrote a
letter in which he indicated a number of steps that would improve transparency at Sanquin, and he also
announced a follow-up study that would focus on the current law on blood supply. The meeting this week
was also atiended by representatives from patient organizations, donor organizations, physicians, the
Plasma Proteins Therapeutics Association, the Dulch Red Cross, and Sanquin. (Source: PPTA Leadership
Briefing, 4/16/10) &

INFECTIOUS DISEASE UPDATES
CES

Blood banks in New Zealand will begin deferring any potential blood donor who has a record of
chronie fatigue syndrome (CFS), and officials in Australia are reviewing donation guidelines there.
The decision in New Zgaland was made in the wake of a US research study that found xenotropic murine
leukemia virus-related virus (XMRV), a virus that has been linked 1o prostate cancer, in the blood of far
more people with CFS than the healthy population. Other scientists have been unable to confirm those
results, but health authorities in the US are investigating the possible link between CFS and XMRYV, and
Canadian Blood Services (CBS}) has already instituted a lifetime deferral for poiential blood donors who
have been diagnosed with CFS (see ABC Newsletter, 4/9/10). The national medical director for New
Zealand’s blood banks, Peter Flanagan, said the New Zealand Blood Service (NZBS) reviewed the issue
at a meeting held carlier this month and decided that the present exclusion of bloed from people still suf-
fering from CFS or patients who had been diagnosed in the past two years “should be extended 1o also
exclude donors who report ever having been diagnosed with chronic fatigue syndrome.” He admitted that
ibe decision was made despile a lack of good scientific data on the issue. Meanwhile, the Australian Red
Cross Blood Service is conducting its own risk analysis, and it says existing donor guidelines require
people with CFS (o defer giving hleod until they make a full recovery. It said it collects more than
500,000 blood donations each year, but only 70 donors with CFS have been deferred in the past two
years. The blood service said in a statement that it “currently defers donors who suffer from [CFS and]
before we can accept their blood again, lhey need to bring us 2 letter from their lreating physiciah advis—

4/20/10) &

We Welconie Your Articles

We at the ABC Newsletter welcome freelance articles on any subject relevant to the blood banking comumuni-
ty. Writers are encouraged to submit short proposals or unsolicited manuscripts of no more than 1,100

words. While ABC cannot pay for freelance pieces, the Writer’s name and title will be included at the end of
the story, brief news item, or commentary. If proposing a story, please write a few paragraphs describing the
idea and sources of information you will use, your present job and background, and your qualifications for
wriling on Lhe topic. ABC staff cannot guarantee sll stories will be published, and all outside writing will be
subject to editing for style, clarity, brevity, and good taste, Please submit ideas and mamuscripts to Editor
Robert Kapler at gkapleriamericasblpod.org. You will be sent a writer’s guide that provides information on
style conventions, story structure, deadlines, etc.
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http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncement..
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IEO2 u.s. Food and Drug Administration

Home > News B Events » Newsroomn ~ Press Annguncements

News & Events
FDA Nete ta Correspondents

For Immediatée Release: August 23, 2010

Media Inguiries: Shelly Burgess, 301-795-4651, shelly burgess@ida.hhs.gon

Consumer Inquiries: 888-INFO-FDA

Study: Presence of murine leukemia virus related gene sequences found in CFS patients
Researchers have found murine leukemia viruses (MLV) related gene sequences in biood samples collected from patiants diagnased with chrenic fatigue syndreme {CFS) and some
healthy bleed donors, according to a study published onlina today by the scientific journal Proceedings of tha National Academy of Sclences {PNAS),

Investigators from the U.S. Food and Drug Administratian’s Center for Biologics Evaluation and Resaarch and the National Institutas of Health Clinical Center, in collaboration with a
physiclan scientist et Harvard Madical Schocl, examined bieod samples from 37 patients diagnosed with CFS and from 44 healthy bleod donors.

MLV i$ 2 type of retrovirus known to cause ¢ancer in mice, Several different MLV gene sequences were identifizd in samples from 32 of the 37 patiants with CFS (87 percent) and 3 of
the 44 (7 percent) heslthy biood donors. Investigsiors performed DNA sequencing en all pasitvely ampfiliad safples to confirmt MLV like gena saquences.

This study supports a pravious [nvestigation {Lombardi et al. Science October 23, 200% 326: 585] that showed XMRV, 2 genetic variant of MLV-like viruses, to be present in the blgsd o
people with CFS, The study demonstrates a sirong association batween a diagnosis of CFS and the presence of MLV-like virus gene sequentes in the blood. ‘The study also showed tha
MLV-tike viral gene sequences were detected in a small fraction of healthy blead donors, Although the statistical 2ssociation with CF5 is strong, this study does NOT prove that these
ratroviruses are the cause of CFS. Further studies are necessary to determine if XMRV or other MLV-related viruses can cause CFS,

A pravious study, publishad in 2009, reportad finding XMRY {nfections in a high percentage of CFS paiients and a small percentage of haalthy blood donors, Hewever,
several other studies from the United States (including a recent report from the Centers for Disease Contrel and Prevention), the United Kingdom, and the Netherfands have feund no

evidence of XMRV or other MLV-like viruses in the biood of pecple with CF5S.
For more information:
* Murine Leukemla Virus Gene Sequence Study - Questions and Answers!

= Xenotropic Murine Levkemia Virus-related Virus - Overview? {CDC)
= Xenatropic Murine Leukemia Virus-related virus - Questions and Answers? {COC)

Links on this page:
1. http://www.fda.gov/BiologicsBleadVaccines/Salety Availability/ucm223232. htm

2. http:flwww.cd:.gnvfxmrvﬁndex.rrltml
3, http:ffwww.cdc.gov/xmrv/questions-answers. html
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FDYA u.s. Food and Drug Admiristration
Hoine > Yaccines, Blood & Biotogics » Safety & Availability (Eiotorics)

Vaccines, Blood & Biologics

New studg on the detection of murine leukemia virus-related virus gene sequences in the blood of patients with chronic fatigue syndrome {CFS}
and healthy blood donors - Questions and Answers
Questions and Answers

1. What are murine ieulemia virnses?
Murine leukemia viruses (MLV) zre relroviruses known to cause cancer In cartzin mica, In 2005, investigators found that a type of MLV, callad xenctropic murine leukemfa virus-relate
virus (XMRV), could potentiaily infect humans, XMRY is ene of a number of MLVs that appaar to be transmitted to humans., .
2, What is CFS?
Chronic fetigue syndroma {CFS) is a debilitating disarder defined solely by clinicei symptoms and the abisence of other causes. It's unknown what causes CFS.
3. Has MLV or XMRY previously been associated with CFS or other disease?
A previous study, published in the journal [Lemibardi et. al. Sgience October 23, 2009 32&; 555), reported finding XMRV in a high percentage of CFS patients and a small percantage of
healthy blood denors. However, other studies conducted in the U.S., Netherlands, and UK did nat detect evidenca of XMRV ar other MLV-related viruses In CFS patients,
XMV was first identified in tssue samples from some prostete cancer patients in 2005. However, ong subsequent Study fallad to find XMRV in prostate cancer Ussua:, and arother
stugy found the virus only rarely in such tissues,

4. What did the new study evajuate?
Investigators from the Food and Crug Administration’s (FDA} Center for Biologics Evsluaton and Research, tha National Institutgs of Heaith {NiH} Clinical Center, and Harvard Medical -
School have published a study In the sdenlific journa! Proceadings of the Natlonal Acedemy of Sclancas that examines the presence of MLVs in blood collected from hwo groups -
patients diagnosed with CFS and healthy blood donars.
This study tested blood samples colfected from the New England area in the mid-1990s from 37 patieats diagnosed wnth CF5, as well as samples from 44 healthy blood donors collectee

in the Clinical Center Blocd Bank, NIH, betwaen 2003 and 200G, Inwvestigators parformed DINA sequendng on each semple r.hat preduced positive product for verification of MLV-llke
gerne sequences. Diverse MLV gene sequences, similar to that of the recently discovered XMRV, were identified in samples from 32 of the 37 patients with CFS (85.5%) and 3 of the 4«

{6.8%) healthy blocd doners that were testad.
Follow-up samples were collected from 8 of the CFS palients in 261, and 7 of these again tested posilive for MLV-like gene sequentes.

5. What did the new study conclude?

This study suppons a previous investigation[Lombardt et al, Scfence Qctober 23, 2009 326: 585)that showed XMRV, a genetic variant of MLV-lke viruses, to ba present in the bloed of
people with CFS. The study demonstrates a strong associaticn bebween a diagnosis of CFS and the presence of MLY-like virus geng sequences in the blood. The study also showed tha
MLV-like viral gene sequences were detected in @ smalt fraction of healthy bload donors. Although the statistical association with CFS is strong, this study does NOT prove that these
retroviruses are the cavse of CF5. Further studles are necessary to determine If XMRV or other MLV-related viruses cen cause CFS. -

6. Are there studles that support different conclusions?

Some previous studies from the Unlted States (including a study by the Centers for Disease Control and Prevention), the United Kingdom and the Metherlands reported finding no
evidenca of XMRV or other MLV-related Infections in p2ople with CFS. These different findings could be caused by a varlety of factors {for example, difference in study populalions).

- and underscore the need for 2dditional studies and standardized methods.

7. Can MLY or XMRYV be transmitted by blood or tissue producks?

Additional research Is needed to Jnvestigate the possibility that these MLV-related viruses and XMRV may be transmitted by blood or human tissue and are capable of causing disease,
investigators at FDA, NIH, COC and other sdentific institutions are In the process of conducting stidies to verify the capabilities of the tests used by the different labaratories for the
detectlon of XMRV or MLV-related viruses in blood, These studies arg intended to davelop and standzrdize a highty sensitive and specific XMRV test to better study its assodiatipn with
disenasa, as well as the possibllity that XMRY can be transmitted to blood or tissue raciplents.

8. What are the Implications for btaood donors?
At present, FDA dces net have a donor policy specific to XMRV or other MLVs. There Is currently na evidence that XMRY or MLVs are transmitted by transfusion in humans or that XMR®
or other MLVs cause human disaase. FDA regulations require that donors be in good health at the tima of donation.

9. Does FDA agree with the AABB recommendatlon to discourage donation by people with history of CFS?

FDA goes not object to the AABB recommendation. The AABB recomymendation is conslstent with 2 lang-standing position of the Chronic Fatigue and Immune Dysfunction Syndrome
(CFIDS) Assodatlon of America that individuals with CFS voluntarily should not donate blood.

10, How are the differences between the COC and FDA study results being evaluated?

Ditferences in the resulls could reflect differences In the patient popuiations that provided the samples. Alternatively, undefined differences in the methed of sample preparation could
be contributing to the discordant test results, All of the scientists Involved are working collabarativaly to design experiments to quickly answer this sclentifically puzzling question. An
independent investigator at the Mational Heart, Lung, and 2lsed Institute (NHLBL) set up 3 test set of 36 samples, including known positives and presumed negatives, Bath the
FDA/NIH and CDC labs participated in this test, and the results showed that bath [abs were able to detect XMRV present at low ievels in blinded samples. Additionally, the CDC
laboratery provided g2 samples from their published negative study to FDA, who testad the samgples blindly. Initial analysis shows that the FDA test results are generally consistent
with CDC, with no XMRV-positive results in the CFS samples CDC provided (34 samples were tesled, 31 were negative, 3 were indeténminate).

11.’wWhat do these findings mean to CFS patients and ciinicians wha treat them?

Although this study found MLV-like viral gene sequences in a high percentage of CFS pattents, this does not prove Lhat these ret.rowruses are the cause of CFS or of any other disease.
HMoreover, tther studigs have not found evidence of suth retroviruses in patients with CFS. Further studies are nacessary to determine if XMRY or other MLY-like viruses are
reproducibly associated wilh CFS, and if so whether the virus is a causative agent or a harmless m-traveler. The different findings frem various studies reinforce the need far more
rasearch--induding careful analysis of other colorts of CFS patients from different gaographic reglens, studies of larger populations of healthy people, and testing of transmissibility of
the agents through blood transfusions in animal models. FDA, NIH, and COC have and wili continue to collaborate with other agencies and groups involved in this research.

Links on this page:
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WHO | Rift Valley fever in South Africa~ update 2 ' 1/1 R—=
JRC2010T-021

(2R World Health
WY Organization

Rift Valley fever in South Africa- update 2

12 May 2010 -- On 1} May 2010 Bernhard-Nocht-Institute for Tropical Medicine in Germany reported that additional laboratory
analyses conducted both in Germany and South Africa on the German tourist who was preliminarily diagnosed with Rift Valley
Fever (RVF) following her return from South Africa, was in-fact infected with Rickettsia and not with RVF virus,

Rickettsia, commonly known as tick fever is a bacterium which can cause many diseases that are transmitted by blood-sucking
parasitic arthropods such as fleas, lice and ticks. Symptoms of rickettsial infections include rash, fever, and flulike symptoms.
African tick bite fever is caused by rickettsia africae and tends to be a milder illness, with less prominent rash and little tendency to
progress to complicated discase. All rickettsial diseases respond to treatment with antibiotics such as doxycycline and tetracycline

As of 10 May, the Government of South Africa has reported 186 confirmed cases of RVF in humans, including 18 deaths, in Free

& -2 Province, Eastern Cape Province, Northem Cape Province, Western Cape, and North West Province. RVF is a viral disease
th... primarily affects animals (such as cattle, buffalo, sheep, goats and camels), The disease can also affect humans. The main mode
of transmission of RVF is via direct or indirect contact with the blood or organs of infected animals. Human infections have also
resulted from the bites of infected mosquitoes. There is evidence that humans may become infected by ingesting the unpasteurized
or uncooked milk of infected animals,

WHO advises no international travel restriction to or from South Africa. However, WHO recommends that visitors 1o South Africa,
especially those intending to visit farms and/or game reserves, avoid coming into contact with animal tissues or blood avoid
drinking unpasteurized or uncooked milk or eating raw meat.

All travelers should take appropriate precautions against bites from mosquitoes and other blood-sucking insects (including the use
of insect repellents, wearing long-sleeved shirts and trousers, and sleeping under mosquito nets). Travel medicine professionals and
travel medicine services should be aware of the current RVF situation in South Africa in order to provide advice and care
accordingly.

For more information

Depariment of Health, South Africa

"National Ingtitute for Communicable Diseases (NICD)

Robert Kach Insfitute

Rift Valley lever: WHO lact sheet

Protection against vegtors [pdl 348k
International Travel and Health

Contacts ! E-mai] scams | Elplovinent | FAQs ! Feedback | Privacy i RSS [ceds
€ WHQ 2010
77
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A Large Q Fever Outbreak in an Urban School
in Central Israel

2iva Ami{ai.“ Michal Bromberg,** Michae! Bernstein® David Raveh,” Avi Keysary® Dan David® Silvio Pitlik,?
David Swerdlow,” Robert Massung,” Sabine Rzotkiewicz® Ora Halufz® and Tamy Shohat'™

Yol Aviv District Health Office, Ministry of Health, *Clinical Virology Unit, Tel Aviv Medical Canter, *Department af Epidemiology and Preventive
Madicing, Sacklet Sehool of Medicine, Tal Aviv Univarsity, Tal Aviv, “stae! Certar for Oiseasa Contral, Ministry af Health, Chaim Sheba Medizal
Center, Tal Hashomer, *Department of Bacteriology, Kimron Veterinary Institute, “Rabies laboratory, Kimran Veterinary Institute, Bet Dagan,
Infectious Diseases Unit. Shaare Zedek Medical Center, Jejusalem ®israel National Raference Center for Rickettsiosis, Israal Institute

for Biological Research, Ness-Ziona, *Imernal Medicine C & Infectious Diseases, Rabin Medical Center, Beilinson Campus,

Petach Tikva, lsracl; and "Ricketisial Zoonoses Branch, Cemtars for Disease Control and Prevention, Atlama, Georgla

Background. On 2B june 2005, numerous cases of febyile illness were reported among 322 students and
employees of a boarding high school located in an urban area in central Israel. Subsequent investigation identified
a large outbreak of Q fever which started 2 weeks earlier. We describe the investigation of this outbreak and its
possible implications.

Methods. We conducted a case-control study to identify risk factors for Q fever disease. Environmental sampling
was conducted to identify the source and the mode of transmission of Coxiella burnetii, the infectious agent.

Results. Of 303 individuals, 187 (62%) reported being ill between 15 June and 13 July 2005. Serological
evidence for C. burnetii infection was evident in 144 (88%) of the 164 tested individuals. Being a student, dining
regularly at the school dining room, and boarding at school during a June religious holiday and the preceding
weekend were all significant risk factors for contracting Q fever. C. burnetii DNA was detected using polymerase
chain reaction on samples from the school dining room’s air conditioning system, supporting contribution of the
air conditioning system to the aerosol transmission of the infectious agent.

" Conclusions. We report a large outbreak of Q fever in an urban school, possibly transmitted through an air
conditioning system. A high level of suspicion for C. burnetii infection should be maintained when investigating

point source outbreaks of influenza-like disease, especially outside the influenza season.

Q fever is a worldwide-distributed bacterial zoonosis
caused by Coxiella burnetii. The most common reser-
voirs are domesticated ruminants, but other mammals,
birds, and arthropods are also naturally infected [1, 2].
C. burnetii is often excreted in milk, urine, and feces
of infected animals and is present in high numbers
within the amniotic fluid and the placenta during par-
turiion [2]. Viable bacterium may be present in the
soil for months or years, and inhalation of contami-
nated aerosols is'the major mode of transmission |2,
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3]. In humans, acute infection may present as a self-
limited influenza-like illness, hepatitis, and/or atypical
pneumonia [4, 5]. About 60% of infections may be
asymptomatic 4], especially among female persons [4,
6] and children aged <15 years [7].

Most reports of Q fever outbreaks are from rural
areas and are associated directly or indirectly with farms
or farm animals [2, 3]. Nevertheless, urban outbreaks
have been described after exposure to slaughterhouses
[8, 9], animal research laboratories [10], parturient cats
[11], contaminated straw [12], and following wind-
borne spread of C. burnetii from farmlands [13]. In
some urban cutbreaks, the source of the infection was
never determined [14, 15]. )

In Israel during 1998-2004, the average annual in-
cidence of Q fever was 0.6 cases 100,000 persons {20—
70 cases per year) {Israel Ministry of Health, personal
commnunication). Only a few outbreaks were reported,

with the majority occurring in rural or adjacent areas
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following outbreaks of Q fever in livestock, and all were rela-
tively limited in scale [15-17].

We report a very large urban outbreak of Q fever in a board-
ing high school in lsrael. This outbreak is unique in its mag-
nitude and setting, because there was no proximity to livestock
or their products.

METHODS

Epidemiologic investigation. On 28 june 2005, 2 reports of
a possible outbreak of fébrile iliness in a religious boarding high
school in the center of the largest urban area in lsrael were
received at the Tel Aviv District Health Department. Initial
investigation identified a large outbreak of influenza-like illness
which started 2 weeks earlier, had already peaked, and was later
confirmed to be due to acute C. burnetil infection.

We conducted a case-control study to identify risk factors
for contracting Q fever. All school students and employees were
asked to fill out a short questionnaire, including demographic
characteristics, medical history, school boarding history, in-
school dining habits, and contact with pets at school. Those
who reported being ill during the previous 2 months were asked
to specify the date of onset of illness, duration, symptoms and
signs, and use of health services. All students and employces
were referred for Q fever testing. In several cases, primary prac-
titioners were contacted for additional information. Regional
and reference laboratories were queried about additional Q
fever cases from the school surroundings during the same
time period.

Human serologic testing. Serum samples were tested for
antibodies to C. burnetii with use of several laboratory methods.
Indirect immunofluorescent assays were performed at the ls-
raeli Reference Laboratory for Rickettsial Diseases in Ness-
Ziona [18]. Complement fixation tests were performed by the
Tel Aviv Medical Center’s Clinical Virology Unit with use of
the standard complement fixation microtiter method (Lennette
‘and Schmidt) {19). Qualitative enzyme immunoassays were
performed by Clalit Health Services community laboratories
with use of the PANBIO Q fever DIP-S-TICKS test. Quanti-
tative tests were performed in various laboratories in western
Europe. .

Case definitions. A “clinical case” was defined as a patient
with symptoms compatible with Q fever, with iliness onset from
1 June through 31 July 2005 and no other likely cause for his/
her illness.

A “confirmed case” was defined as anyone with immuno-
globulin (1g) M and IgG indirect immunofluorescent assay ti-
ters =100 to phase 1l antigen, or 1gG titers =800 and IJgM
titers <100 in a “clinjcal case” that was tested at least 4 months
after illness [8, 20]. Using complement fixation test, a phase 11
titer 2256 was considered to represent a confirmed case.

A “probable case” was defined as phase 1i Jghi titer =100

and IgG titer <100 by indirect immunofluorescent assay, 2 phase
11 titer <256 but 32 by complement fixation test, or 2 positive
or borderline laboratory result of qualitative enzyme immu-
noassay or other quantitative tests. A “possible case™ was de-
fined as a “clinical case” with no serologic testing. A “non-
case” (control) was defined as negative serologic results for Q
fever.

Environmental and veterinary inyestigation. A compre-
hensive environmental inspection of the school grounds was
conducted by environmental health inspectors, a veterinarian,
and an air-conditioning system specialist for a possible source
of infection. Two weeks after the last reported case, environ-
mental samples were collected from the air-conditioning sys-
tems. The samples included 8 gauze pads that were used to
swab the dining room’s and synagogue’s air-conditioning sys-
tems and 4 samples from the 2 fiberglass filters from the inlet
of the dining room's air-conditioning unit. All samples were
prepared for DNA extraction.

Serum samples of male and female feral cats trapped in the
Tel Aviv area for routine neutering by municipality veterinar-
ians were tested for Q fever by complement fixation test [21].
Samples that reacted nonspecifically were retested by indirect im-
munofluorescent assay (C. burnetii spot 1F; BioMérieux). In
addition, endometrial tissue proximal to the cervix was collect-
ed from each of the spayed female cats and was processed for
DNA extraction, .

DNA was extracted by use of the DNeasy DNA purification
kit {Qiagen). Polymerase chain reaction (PCR) assay was per-
formed as described by Stein and Raoult [22].

All tests were performed in the Kimron Veterinary Institute
(Bet Dagan, lsrael}. Filter samples from the dining room’s air-
conditioning system were also sent to the Rickettsial Zoonoses
Branch, Centers for Disease Control and Prevention.

Data analysis. Data were analyzed with Excel (Microsoft)
and SPSS, version 10 (SPSS), software. The prevalence of pos-
sible risk factors for contracting Q fever in cases (confirmed
cases with and without probable cases) and controls was com-
pared using the Fisher’s exact test. Odds ratio (ORs) and 95%
confidence intervals (95% Cl) were calculated. All significant
risk factors were tested for colinearity.

RESULTS

The school seeting. The school, a religious boarding high
school for boys, is located in central Tel Aviv in a densely
populated area, During June 2005, 271 students aged 14-20
years (mean age * standard deviation, 16.9 & 1.5 years) and
51 employees attended the school. Eighty-four students
boarded at the school regularly. Some of the others, who resided
in different cities in lsrael, stayed over during certain weekends
and holidays. A weekend occurred on 10-11 June 2005, and
12-13 june was a special Jewish holiday {Shavuot). The em-
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ployees were mainly men (84%) aged 33-92 years (mean ape
+ standard deviation, 554 * 13.8 years) from various cities
in central Israel.

Qutbreak description.  Ofthe 322 individuals who attended
the school during June 2005, 187 reported being ill from 1 June
through 31 July 2005, including 179 (969) students and 8 (4%)
employees (19 individuals were excluded from further analyses
because of lack of information). The clinical attack rate was
62% (70.5% and 16% among students and employees, respec-
tively). Attack rates were similar in different grades and ranged
between 67% and 74.5%. .

Information on date of illness onset was available for 155
(83%) individuals. The epidemic curve (Figure 1) correlates to
a point source epidemic. The earliest and the latest date of
illness onset were 15 June and 13 )uly, respectively. The majority
of cases reported onset during 19-26 June, Assuming an in-
cubation period of 14-21 days [1, 2], the presumed exposure
occurred around 5 June. The reported illness duration was 1--
21 days (mean duration #* standard deviation, 7 * 3 days).

The dominant clinical presentation (Table 1) was fever
{98%), headache (90%), and weakness (80%). Only 21% had
- cough, and none reported symptoms consistent with hepatitis.
One hundred forty-one individuals (79%) visited their primary
practitioner during their illness. Thirty-one individuals under-
went chest radiography examination, and 7 (4%) received a
diagnosis of pneumonia, Five patients were hospitalized (2 stu-
dents and 3 employees) for pneumonia (n = 2, 1 of which was
a man aged 92 years, the oldest patient in our exposed pop-
ulation), perimyocarditis {(n = 1), perimyocarditis and pneu-
monia (n = 1}, and observation (# = 1). Duration of hospi-
talization ranged between 1-7 days. No deaths occurred. Only
3 individuals were treated with doxycycline during illness, Of
note, no additional cases of acute Q fever were diagnosed in
the neighborhoods surrounding the school during the same
time period.

Serologic results.  Results of serologic tests were available
for 164 individuals (151 [599] students and 13 [26.5%]) em-
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Figure 1. Epidemic curve of alt clinical cases and confirmed symptom-
alic cases. Clinical cases were defined as individuals wha reported symp-
toms compatible with Q fever with illness onset from 1 June through 3t
July, with other etiolagies rufed out. Confirmed symptomatic cases in-
cluded ary clinical case with positive serologic test results for Q fever.

Table 1. Symptoms of All Clinical Cases and Confirmed
Symptomatic Cases

No {%]) of cases

All clinical cases

e Tt

Confirmed cases

4223k SRiga426)
21 (13) 13 (15)

ployeés). One hundred eight (66%) were “confirmed cases”
{103 students and 5 employees), 36 (2296) were “probable
cases” (35 students and 1 employee), and 20 (12%) were “non-
cases” (13 students and 7 employees). Sixty-five individuals met
the criteria for a “possible case” (63 students and 2 employees).

Eighty-six percent and 81% of the confirmed and probable
cases, respectively, were clinically ill. All of the non-cases were
asymptomatic. The incubation period and the clinical presen-
tation of the confirmed cases resembled that of all clinical cases
(Figure 1 and Table 1).

The exact attack rate could not be determined, because ev-
eryone was not tested for Q fever; therefore, we estimated a
range. The lower limit was 144/303 (47.5%), including con-
firmed and probable cases, The upper limit was 209/303 (69%),
which also included the possible cases. This was based on the
observation that all serologically tested clinical cases were either
confirmed or probable cases.

The symptomatic to asymptomatic ratio among serologicaily
positive individuals (85:15} is biased, because symptomatic in-
dividuals were more likely to be tested. Given that all tested
symptomatic individuals had positive results, the numerators
were more likely to be near 187 versus 116—20 (all symptomatic
individuals vs the asymptomatic minus the seronegative indi-

viduals), which translates to a ratio of 66:34 or even higher,

Risk factors. Table 2 summarizes the prevalence of several
possible risk factors in confirmed cases and controls. Being a
student (OR, 11.09; 95% Cl, 3.07-40.07), boarding at school
during the June holiday (OR, 13.9; 95% CI, 4.45-43.45), and
dining regularly at the school dining room (OR, 8.57; 95% ClI,
2.05-35.79} were significantly associated with contracting Q
fever. When probable cases were included in the univariate
analysis, boarding at school during the weekend before the June
holiday was also significantly associated with Q fever infection
(OR, 3.18; 95% Cl, 1,09-9.22). Because all of the above sig-
nificant risks factors were statistically associated with each other,
we did not perform multiple logistic regression analysis.
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Table 2. Risk Factors for Acquiring Q fever

Factor

No (%) of persons

Cases Controls OR {95% Ci

RTIND

MOTE. Cl, confidence interval; OR, odds ratio.

Environmental and veterinary investigation. Numerous
stray cats were seen in the schoolyard, especially in proximity
to the kitchen and the garbage cans which were located outside
the dining room. The dining room had its awn air-conditioning
system, with inlet that drew air from the dining room and
outlet that emitted the cooled air back to the room. The air-
conditioning ducts were located on the dining room’s roof and
could be accessed by animal secretions. One of the 4 filter
samples, as well as 1 of the 8 gauze swabs taken from the inlet
of the dining room’s air-conditioning unit, had positive results
for Q fever by PCR. Similar positive PCR results were obtained
by. the Centers for Disease Contrel and Prevention on filter
samples.

Serum samples of 65 feral cats were tested for Q fever se-
rology. Nine cats (14%) had positive results; 2 (10%) of 20
were caught within a 2-km radius of the school, whereas the
other 7 (15%) of 45 were from other parts of the city. Forty
feline uterine specimens were tested by PCR, and all were found
to have negative results.

DISCUSSION

We describe a Q fever outbreak that was unusual in its mag-
nitude and place of occurrence. It represents 1 of the largest
outbreaks described in the literature and the largest to occur
in a densely populated urban area located far away from live-
stock farms [3]. The clinical attack rate was remarkably high
(62%), with the serological attack rate estimated to be even
higher (69%). This is a conservative estimate because asymp-
tomatic individuals, who could have been serologically positive
(if tested), were not included and the' pre-existing immunity
in this particular population was assumed to be very low (based
on research that found 14% seropositivity to  fever among
adults residing in the Northern part of Israel, which is a more
rural area) (A.K., unpublished data). The symptomatic to
asymptomatic ratio was estimated to be 66:34, higher than that
reported elsewhere {40:60) [1, 4].

The high attack rate and symptomatic to asymptomatic ratio
might be explained by a large inoculum of bacteria and effective

modes of transmission, The demonstration of the presence of
C. burnetii by PCR in the samples from the dining room’s air-
conditioning system supports an effective aerosol transmission.
A similar phenomenon was described in an outbreak in a cos-
metics factory where all the exposed warkers were symptomatic
[23]. The high proportion of symptomatic infection can also
be attributed to the male predominance of the exposed pop-
ulation [4, 6] and to the fact that none of the students were
aged <14 years [7].

Notable is the low clinical attack rate among the school em-
ployees, compared with the students (16% vs 70.5%), which we
think is attrbutable to their lower exposure te the infectious
agent. An alternative explanation could be a higher pre-existing
immunity among the employees. However, even if the pre-ex-
isting immunity was 14% (A.K., unpublished data), this would
have changed the calculated clinical attack rate among employees
by 2% only (from 16% to 18%).

The dominant clinical presentation was an influenza-like ill-
ness, and the working diagnosis of the majority of the primary
physicians was a viral infection. Seven patients (4%) received
a diagnosis of pneumonia, and none exhibited overt signs of
hepatitis. Because of the delayed notification of the Tel Aviv
District Health Department and the subsequent delay in the
laboratory confirmation of C. burnetii infection, the outbreak
investigation had little effect on the clinical management dur-
ing the acute illness. Thus, laboratory and imaging tests were
not conducted Toutinely but were rather conducted on the ba-
sis of clinical judgment, and only 3 individuals were treated
with doxycycline.

Geographic varjation in the clinical presentation of Q fever
is well described [2]. In a recent review of 100 hospitalized
patients with acute Q fever from Israel [24], the most common
presentation was an acute febrile illness with few physical find-
ings. Rare but severe manifestations of the disease are myo-
carditis and pericarditis, each described in ~1% of patients [1].
Two patients in the present study were hospitalized for my-
opericarditis, Thus, the clinical presentation in the present
study is consistent with that described in the literature.
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Most reported large Q fever outbreaks have occurred in or
adjacent to rural areas as a result of direct or indirect exposure
to infected lLivestock, especially to parturition products, as is
the case in an outbreak in the Netherlands [25]. Urban out-
breaks have been typically linked to farm animals that were
brought to slaughterhouses [8, 9], animal research laborato-
ries [10], urban farmers’ markets [26], contaminated livestock
products [23), or windborne aerosols carried long distance from
neighboring farms engaged in outdoor lambing and calving
{13). Some urban outbreaks have been linked to parturient
dogs [27] and cats [11, 28], and in some the source was never
determined [14, 15].

The source of infection in the present outbreak was not
clearly defined. However, the findings that being a student,
dining at the scheol’s dining 100m, and boarding during the
June holiday were significantly associated with contracting the
disease support the hypothesis that the transmission of the
infection occurred in the dining room. The positive PCR results
from the dining reom’s air-conditioning system further suggest
that the air-conditioning system contributed to the aerosol
transmission of the agent, although we could not prove whether
the primary source of infection was the dining room or the
air-conditioning system. The fact that the environmental sam-
ples were taken 2 weeks after the last reported case and mainly
from the inlet of the air-conditioning system could explain why
only 2 inlet samples of 12 total samples had positive results for
C. burnetii by PCR. No new cases appeared a month after the
initial case (Figure 1), and no other cases were diagnosed in
the vicinity of the school, pointing to a limited exposure, both
in time and space. _

The air-conditioning system could have been contaminated
by the numerous stray cats seen in the schoolyard. We were
unable to demonsirate that cats from the school vicinity were
more likely to be seropositive for QQ fever than cats from dif-
ferent areas of the city. Nevertheless, the cat sampling showed
that C. burnetii is endemic in feral cats in the school’s sur-
roundings. To our knowledge, ne similar surveys were previ-
ously conducted among cats in Tel Aviv, ]

The magnitude of the present outbreak is impressive, given
the yearly incidence of Q fever in lsrael (0.6 cases 100,000
persons) and in comparison with other outbreaks described in
nonrural areas. 1t demonstrates that C. burnetii can be effec-
tively transmitted to a large number of people through a com-
mon exposure,

This outbreak raises the issue of underdiagnasis of Q fever,
especially when a primary practitioner treats a sporadic case
that manifests as an influenza-like illness. In our study, the
working diagnosis of the majority of the physicians was a viral
infection. This also implies that there could be a delay in out-
break investigations with implications on the probability of
revealing their sources. A high index of suspicion is required

when dealing with a relatively prolonged febrile disease, even
with no history of exposure to farm animals, A cluster of febrile
patients, especially if occurring outside the influenza season,
should raijse the possibility of Q fever, and rapid investigation
into the etiology and source of infection should be made by
public health authorities.
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Background. Trypanosoma cruzi oral transmission is possible through food contamination by vector's feces.
Little is known about the epidemiology and clinical features of microepidemics of orally acquired acute Chagas
disease (CD).

Methods, A case-control, cohort-nested, epidemiological study was conducted during an cutbreak of acute
CD that affected a school community. Structured interviews were designed to identify symptoms and sources of
infection. Elecirocardiograms were obtained for all patients. Specific serum antibodies were 2ssessed by immu-
noenzimatic and indirect hemagglutination tests. In some cases, parasitemia was tested directly or by culture,
animal inoculation, and/or a polymerase chain reaction technique.

Results. Infection was confirmed in 103 of 1000 exposed individuals. Of those infected, 75% were symptomatic,
20.3% required hospitalization, 59% showed ECG abnormalities, parasitemia was documented in 44, and 1 child
died. Clinical features differed from those seen in vectorial transmission, The infection rate was significantly higher
among younger children. An epidemiological investigation incriminated contaminated fresh guava juice as the sole
source of infection,

Conclusions  This outbreak was unique, because it affected a large, urban, predominantly young, middle-class,
otherwise healthy population and resulted in an unprecedented public health emergency. Rapid diagnosis and
treatment avoided higher lethality. Food-borne transmission of T. cruzi may occur more often than is currently
recognized.

The burden of illness associated with Chagas disease
(CD) remains the second highest among all of the en-
demic tropical diseases in Latin America and results in
an annual loss of >2 million disability-associated life
years {DALYs) {1, 2]. Although Chile, Uruguay, and
Brazil have been certified as free of vectorial transmis-
sion by domiciliary Triatoma infestans {11, eradication

appears to be an impossible task because of the com-
plexity of the zoonotic life cycle of its causative agent,
Trypanosoma cruzi. In addition to vectorial transmis-
sion, other secondary mechanisms of infection include
congenital, transfusional, organ transplantation-re-
lated, and oral transmission. A sparse number of out-
breaks of orally acquired human CD have been reported
from Brazil [3-7], Argentina [8], and Colombia [9].
Venezuela has a successful CD vector control pro-
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gram that is based on the improvement of rural housing
and vector control {10, 11). However, epidemiological
data suggest a reemergence of the infection [12-14]. At
the capital, Caracas, which is a densely populated cos-
mopolitan city surrounded by mountains covered by
tropical forests, the local sybvatic triatomine vector, Pan-
strongylus geniculatus, has been recorded since 1920
[15); it was reported inside the houses in 1986 [16]
and captured in the wild or within households show-
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ing a high rate (76.1%) of 1. cruzi infection [17]. However,
vectorial transmission has not been reported in this city.

The current study describes the largest known outbreak of
orally acquired CD to date in the American continent, which
involved numerous children and personnel from an urban
school in Caracas.

METHODS

On 6 December 2007, trypomastigotes of T. cruzi were detected
on peripheral blood smears from a 9-year-old student (index
case), who was admitted to the Hospital Universitario de Ca-

racas (Caracas, Venezuela) with a 3-week history of fever of

unknown origin (FUO). Twenty persons from the patient’s
school were hospitalized with similar symptoms and were later

found to have circulating trypomastigotes and/or serological

test results positive for CD. The municipal health authorities
were contacted at once, and they reported an unexpected si-
multaneous sharp increase in medical consultations and ab-
senteeism among school personnel from 30 October through
25 November 2007.

The center involved (Unidad Educacional “Andrés Bello”)
is located in the Municipality of Chacao, in the eastern part of
Caracas, with predominantly middle-class inhabitants. All of
the food and beverages consumed by the students and person-
nel were supplied by the same caterer that supplied other mu-
nicipal schools, with the exception of breakfast, which was pre-
pared under unsupervised sanitary conditions, located in a
distant slum on the western mountain slopes of the city. A
multidisciplinary task force was summoned to analyze the ep-
idemiological situation with the aim of controlling the outbreak
[18]. A case-control, cohort-nested, epidemiological outbreak
study was designed to assess the extent of the outbreak and to
identify possible sources of infeclion. Cases were classified as
“suspected” or “confirmed” in accordance with a consensus
document prepared by the mterdisciplinary group, based on
World Health Organization recommendations [19]. A sus-
pected case patient was any person with an epidemiological
link to the institution involved from 10 October through 1
November 2007 who developed FUO of >5 days duration and
other clinical manifestations. A confirmed case patient was any
suspected case patient or asymptomatic person with the epi-
demiological link who, in addition, exhibited blood parasites
or specific anti-T. cruzi antibodies by -2 different serological
techniques: ¢nzyme-linked immunosorbent assay (ELISA) and
indirect hemaglutination (IH) or ELISA and Western blot (WB)
tests,

The study population consisted of all students, teachers,
workers from the school, external persons involved with the
preparation or transportation of food consumed in the school,
and any person considered to be a “school contact” potentially
atrisk. Blood samples for diagnosis were initially collected from

-

11 December through 14 December 2007, as an emergency
intervention, with the aim of identifying infected persons and
immediately starting antiparasitic treatment of any individual
affected by a severe, potentially lethal, acute illness in the con-
text of a large outbreak that occurred at a critical time of the
year (3 days before a prolonged Christmas and new year va-
cation). During a second sampling that was performed 6 weeks
later, 21 January through 25 January 2008, all participants un-
dertook a detailed clinical and epidemiological questionnaire
on CD risk factors (eg, exposure to vectors, transfusions, in-

fected relatives, contact with animal reservoirs, and ingestion

of food and/or beverages in the ‘school). Case patients were
compared with control subjects from the same cohort of ex-
posed mdividuals.

The study was performed under the supervision of the Eth-
ical Committee of the Tropical Medicine Institate. Informed
written consent was obtained from each participant or from
their legal guardians. ‘

For the first 43 symptomatic patients, fresh and Giemsa-
stained peripheral blood smears were reviewed for trypomas-
tigotes. In addition, 2 mL of blood were cultured in biphasic
medium and checked periodically over at least 3 months. Mice
were inoculated intraperitoneally with 300 pL of blood and
examined each week [19]. '

All serum samples were screened for immunoglobulin G
(IgG) and immunocglobukin M (IgM} antibodies against a crude
extract of T. cruzi epimastigotes [20] with use of an ELISA
developed in house [21] and an IH test [22]. The immuno-
diagnosis of CD was based on the positivity of at least 2 specific
serological tests [19]. Those samples with ELISA results positive
for 1gG and negative 1H results were also tested with WE tests
[23].

A representative number of 150 blood samples were ran-
domly evaluated by a polymerase chain reaction (PCR). For
the DNA extraction, 5 mL of blood was mixed with an equal
volume of 6M guanidine HCl /0.2M EDTA (GE) [24]. The
amplification reactions were targeted 1o the 330-base pair mini-
circle fragment of the T. cruzi kinetoplastid DNA [25].

Conventional 12-lead electrocardiogram {ECG) recordings
were obtained from confirmed or suspected case patients and
treated with either benznidazole (Rochagan; Roche Laborato-
ties) at a dasage of 6 mg/kg/day for 60 days or mifurtimax
(Lampit; Bayer Laboratories) at a dosage of 8 mg/kg/day for
90 days (19, 26]. o

The dependent variable or main outcome was based on se-
rological status. Epidemiological exposure was evaluated using
x* or the Student’s f test depending on the binary or continuous
independent distribution of the variable. Only variables sig-
nificantly associated in the univariate regression were included
in the multivariate regression, using P < .05 as the entry criteria.
The relationship between risk factors and final outcome (T
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Figure 1. Study profile and major outcomes of the epidemiological investigation of the outbreak of acule Chagas_disease, Caracas, Venezuela, 2007.
*Parasitemia investigation by direct techniques. **Parasitemia, Western blot, and polymerase chain reaction tests performed on a more (imited group
of exposed individuals (see Methods). ELISA, enzyme-linked immunosorbent assay; lgB, immunogiobulin G; IH, indirect hemaglutination; T cruzf

Trypanosoma cruzi.

cruzi infection) was estimated by means of the paired odds
ratio (OR), with 95% confidence intervals (Cls). Stata, version
6.0 for Windows (Stata), was used as the basic statistical soft-
ware for all calculations.

RESULTS

Figure 1 depicts the peneral outline of the study. Because the
outbreak occurred in a well-off urban area of the dity with no
current vectorial transmission, a food-bome mechapism was
presumed to be the cause. Date of exposure was estimated to
occur between 10 October and 25 October 2007, based on
previous reports of orally acquired infections with documented
incubation periods of 5-20 days [5).

The demographic charactenistics of the entire exposed pop-

ulation {n = 1000) are shown in table 1. No statistically sig-
nificant differences were found in the attack rates among the
sexes. Althouph, as a whole, age was not associated with the
main outcome, a more meticulous revision of age distribution
of those infected revealed a bimodal distribution curve, with a
reverse trend, in which the OR for CD decreased with age for
children but increased with age for adults. As depicted in Tables
1 and 2, significantly diflerent attack rates were observed among
students and teachers in relation to their school attendance
{morning vs afternoon shifts; 65 cases [17.5%) among 363
subjects vs 10 cases [2.6%] among 385 subjects; OR, 3.19 {95%
Cl, 2.1-4.8; P<.001). The difference between the attack rate
among students of the morning shift (22.5%}) and the attack
7ate among children of the afternoon shift {2.4%) was statis-
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Table 1. Demographic Characteristics and Rates of Infection of
1000 individuals Exposed to Infection at a Public School Com-
munity of Caracas, Venezuela, Affected by a Large Qutbreak of
Orally' Acquired Acute Chagas Disease in December 2007

No. {%) of exposed individuals
{r = 1000)

Infected subjects

Variable Study population

795 {79.5)

Afternoon

tically significant (P<.05). Although the absolute number of
infected children was higher (77 of 103 infected subjects), the
maximum infection rate (15.2%) was observed among the
school employees. One of the 16 workers who were involved
directly in the preparation or transportation of luncheons
showed evidence of acute T. cruzi infection, with serological
test results positive for specific IgM and IgG (Table 1).

A significant positive correlation was found between inges-
tion of puava juice and risk of infection (OR, 3.5 [95% CI,
1.85-6.7]) (Table 2). The epidemiological interviews revealed
that, except for the guava juice, all other beverages were made
in the early morning. The guava fruits, in contrast, were boiled
the night before and left to cool inside a large uncovered pot
before blending in the morning. Once in the school, the juice
was delivered 10 the morning shifi, first to school personnel,
then to kindergarten students, and then to students in ascend-
ing grades. Some personnel and students of the afternoon ‘shift
customarily consumed any remaining juice.

Of those infected, 75% were symptomatic, 20.3% required
hospitalization, and a 5-year-old child died of acute chagasic
myocarditis. Most patients reported fever that lasted >7 days,
abdominal pain, headache, dry cough, and myalgia; to a lesser
degree, they reported diarrhea, facial edema, malaise, arthral-
gias, dyspnea, and tachycardia (Table 3). In the univardate re-
gression analysis, the following symptorms showed a significant
association with a higher risk of serologically confirmed infec-
tion: fever, arthralgias, skin lesions (rash, erythema nodosum,
or facial edema), and cardiovascular abnormalities. However,
on the multivariate analysis, only fever and cardiovascular ab-
normalities showed statistical significance.

In 61 (59%) of the 103 confirmed cases, =] abnormality
was noticed on the ECG recordings. T wave abnormalities were
significantly more common among patients =18 years of age,
whereas supraventricular arrhythmias and microvoltages were
predominant among adults (Table 4), who more frequently
developed severe clinical cardiological manifestations that re-
quired hospitalization. '

Among 1000 persons evaluated, 103 individuals had anti-T
cruzi JgG antibodies by ELISA, and 90 (87.39%) were also IgMi
positive. The specific IH test was concordant in 99 (96.1%) of
103 individuals, whereas the remaining 4 individuals had pos-
itive WB results.

Because of logistic constraints, parasitemia could be assessed
in only 43 patients by parasitological methods. Of these, 13
(30.2%) had positive fresh-stained blood smear results, in vitro
culture, or mice inoculation.

. Sixteen individuals with ELISA results positive for anti-T.
cruzi 1gG antibodies but negative IH resuits nevertheless re-
ceived a full course of antiparasitic treatment. During follow-
up, they became 1gG seronegative while remaining persistently
negative according to both IH and WB results. Five such pa-
tients developed clinical signs, as well as ECG abnormalities.
Because these patients did not fulfill World Health Organiza-
tion criteria for the CD diagnosis, they were considered to have
undefined cases {Figure 1).

Samples of 150 persons were randomly chosen to be tested
by specific PCR targeted at the T. cruzi kinetoplastid DNA. The
reaction was positive in 35 (79.5%) of 44 serologically con-
firmed cases. All 106 seronegative individuals tested were also
negative by PCR. A collateral survey performed at the site where
the incriminated juice was processed revealed the presence of
infected P. geniculatus and domestic rats.

As part of an ongoing cooperative study with the Instituto
Lépez Neyra in Granada, Spain, 3 parasite isolates obtained
from patients, as well as from 1 infected triatomine captured
at the juice preparation site, were typed using T. cruzi ribosom-
al and mini-exon gene markers. Preliminary results revealed a
great genetic homogeneity, with all of the isolates belonging to
the T cruzi | lineage. Furthermore, homology analysis of the
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Table 2 Univariate and Muitivarizte Logistic Regression Analysis of Risk Factors As-
sociated with Trypanosoma cruzi Transmission during an Outbreak of Orally Acquired
Chagas Disease, Garacas, Venezuela, 2007

Univariate analysis
OR (95% CI) P

h

Multivariate analysis
OR [85% Ch F

Variable

0.85 (059— .§5
o L

H 118107615 47
1.03 {0.68-1.52)

7

32 08.2.0)
0.72 0.4-1.9)

NOTE. Cl, confidence interval; OR, odds ratio.

sequence of an amplified polymorphic mini-exen from T, cru-
zi RNA confirmed that all parasite isolates from the patients
were identical, which was consistent with a common soutce
of infection.

DISCUSSION

Thanks to a coordinated program in the Southern Cone coun-
tries, the transmission of CD has been successfully interrupted
in Uruguay and Chile, as well as in at least 8 of the 12 states
of Brazil in which CD is endemic {19, 27]. However, the per-

sistence of numerous sylvatic foci and the wide distribution of
vectors and reservoirs, together with a progressive reduction in
the availability of the vector’s natural source of blood (birds
and mammals) in intervened forested areas, s driving originally
wild triatomines to invade human dwellings {28, 29]. Once

.domiciliation has occurred, P. geniculatus may feed abundantly

on domestic reservoirs, as well as on humans. As part of their
nocturnal activity, vectors circulate widely inside the house and
can thereby eventually contaminate unprotected food and bev-
erages with their feces. There is also the possibility of trans-

Table 3. Univariate and Multivariate Logistic Regression Analysis According to Symptoms and Seralogical Test,
Results for 1000 Individuals Exposed during an Outhreak of Orally Transmitied Acute Chagas Disease in Garacas,

Venezela, 2007
Serological test
resuits Univariate analysis Multivariate analysis
No. {7} Percant |
of subjects positive/percent
Symptomn {n = 1000} ' negative OR ( 95% Ci) P OR {95% Cli P

L il
Gasiraintas
Respiratory -
irispecific -

439:96
3.3 (0.4-26.2)

HOTE. Cl, confidence interval; OR, odds ratio.
2 By x* analysis.
v Rash, erythemna nedosum, and facial edema.
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Tabte 4. Basal Electrocardiogram {ECG} Abnormalities by Age Group for 61 Infected Pa-
tients from an Outbreak of Orally Acquired Acute Chagas Disease in Caracas, Venezuela,

o7
Ags group
‘<18 Years >18 Years
ECG abnormality

{n = 48

{n=13 Total FE

ST.abnormality:
T abnormality
§.

AV Elock

® Yates corractad 3¢ analysis,

mission by food contamination with urine or anal secretions
of infected marsupials [30].

The genetic homogeneity and lack of significant genetic in-
tralineage polymorphism observed in all of the isolates thus far
typed from the current outbreak is consistent with a common
source of infection. Moreover, the confirmation of an acute
infection in the woman responsible for the preparation of the
juice lends further support to evidence that indicates short-
term exposure, a5 do the logistic regression analysis results,
which incriminated the guava juice as the possible source of
contamination. We therefore postulate that, during the night,
infected triatomines might have contaminated the unprotected
pot where the guava juice was left before being blended in the
early morning. Once the juice arrived at the school, it was first
served to the teachers and afterwards served to the students,
progressing from the lower to the higher grades of the morning
shift. Any remaining juice was later shared by the teachers and
students of the afternoon shift. This sequence of events could
explain the relatively high attack rate observed among school
personal {15.2%) and the significant decrease in the attack rate
among students in the ninth grade (5.1%), compared with that
among kindergarien students (23.1%). The significant differ-
ence in the attack rates found between students of the morning
(22.59) and afternoon shifts (2.4%) suggests that the concen-
tration of the inoculum may have been different for both
groups, perhaps reflecting a steady decrease in the survival of
infecting metacyclic trypomastigotes [31].

Orally transmitted CD episodés have been described previ-
ously, all of which have been reported in South America [3-
9, 32-34]. Distinctive epidemiological features included a lower
number of infected persons (37 cases being the maximum num-
ber reported in any outbreak}; relatively high lethality (up 10
35.295, with an average rate of 7.1%); a preponderance of cases
occurring among adults; and occurrence in remote rural areas
or in urban communities where fruits obtained from areas of

endemicity, such as agai (Euterpe oleracea), piassava (Leopol-
dinea piagaba), and sugar. cane, were consumed. The present
outbreak is unique in that it affected a large, predominantly
young, healthy urban population and was associated with high
rates of parasitemia and morbidity but a very low mortality
rate {0.97%). The latter probably relates to prompt diagnosis
and treatment. It is the first time that contaminated guava juice
has been incriminated as the source of infection. Moreover,
this represents 2 genuine urban oral CD outbreak, because the
T. cruzi strain that was involved in the outbreak originated from
an inner-city household, where peridomestic triatomines and
rodent reservoirs allowed the maintenance of transmission.

One crucial problem was the overwhelming amount of clin-
ical cases that required diagnostic confirmation. Serological
testing with the ELISA was very useful for this purpose, and
the assessment of both IgG and IgM anti-T. cruzi antibodies
for all members of the exposed population enabled us to dem-
onstrate the infection in the early phase. The concurrent onset
of symptoms in most cases and the fact that specific [gM an-
tibodies were demonstrated in a high percentage of cases
(87.3%) further suggests that exposure to the infecting inoc-
ulum was recent [35] and singular or short-lived.

Of the 103 individuals in whom T. cruzi parasitemia was
determined by parasitological metheds and/or PCR, 44 (40.7%)
had positive test resuits. This is probably one of the highest
rates of parasitemia ever documented in any orally transmitted
CD outbreak.

Although 75% of the infected individuals were symptomatic,
the predominant clinical manifestations observed (fever, head-
ache, and myalgias) are all highly unspecific. Indeed, dengue,
mononucleosis, hepatitis, and intoxications were among the
causes contemplated initially. Clinical findings such as facial
edema, gingivitis, and dry cough are probably the consequence
of the penetration of the parasite throughout the oral cavity,
lips or pharyngeal mucosa. These latter manifestations, along
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with other unexpected findings, such as erythema nodosum,
anasarca, and lower limbs edema, are not described in vectorial

' transmission and even in prior reports of orally-acquired CD.
They may be related to the host’s immune inflammatory fe-
sponse conditioned by the genetics of each individual or by a
higi'n parasite load [36]. On the other hand, the findings of
acute myocarditis were observed in an unusually high propor-
ticn {59%) of confirmed cases, ,

The diagnosis of acute CD requires a high index of suspicion
by the clinician, espedially when patients are seen away from
the traditional areas of endemicity. In countries in which CD
occuts, this condition must be considered in the differential
diagnosis of FUO, because food-borne acute CD may oceur
more often than is currently recognized.

" Progressive environmental changes that affect the ethology
and ecology of potential T. cruzi reservoirs and vectors, together
with an increase in human populations surrounded by inter-
vened forests, have favored the urbanization and domiciliation
of the cycle maintained by P geniculatus, thus affecting the
poor populations of the misery belts around most Latin Amer-
ican cities and middle-class populations, under the concept of
the “edge-mediated effects” [37]. This new situation imposes
necessary changes in the strategy of CD control programs,
which until now have been limited to vector control activities
in rural Latin American communitiés in areas of endemicity.
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