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Outbreak Investigation - A Perspective

Outbreak investigations, an important and challenging

component of epidemiology and public health, can help iden-

tify the source of ongoing outbreaks and prevent additional

cases. Even when an outbreak is over, a thorough epidemio-

logic and environmental investigation often can increase our

knowledge of a given disease and prevent future outbreaks.

Finally, outbreak investigations provide epidemiologic train-

ing and foster cooperation between the clinical and public

health communities.

Investigations of acute infectious disease outbreaks are

very common, and the results of such investigations are of-

ten published; however, surprisingly little has been written

about the actual procedures followed during such investiga-

tions (1,2). Most epidemiologists and public health officials

learn the procedures by conducting investigations with the

initial assistance of more experienced colleagues. This article

outlines the general approach to conducting an outbreak in-

vestigation. The approach applies not only to infectious dis-

ease outbreaks but also to outbreaks due to noninfectious

causes (e.g., toxic exposure).

How Outbreaks Are Recognized
Possible outbreaks of disease come to the attention of

public health officials in various ways. Often, an astute clini-

cian, infection control nurse, or clinical laboratory worker first

notices an unusual disease or an unusual number of cases of

a disease and alerts public health officials. For example, sta-

phylococcal toxic shock syndrome and eosinophilia myalgia

syndrome were first noted by clinicians (3,4). Frequently, it is

the patient (or someone close to the patient) who first sus-

pects a problem, as is often the case in foodborne outbreaks

after a shared meal and as was the case in the investigation of

a cluster of cases of apparent juvenile rheumatoid arthritis

near Lyme, Connecticut, which led to the discovery of Lyme

disease (5). Review of routinely collected surveillance data

can also detect outbreaks of known diseases, as in the case

of hepatitis B infection among the patients of an oral surgeon

in Connecticut and patients at a weight reduction clinic (6,7).

The former outbreak was first suspected when routinely sub-

mitted communicable disease report forms for several patients

from one small town indicated that all of the patients had

recently had oral surgery. However, it is relatively uncommon

for outbreaks to be detected in this way and even more un-

common for them to be detected in this way while they are

still in progress. Finally, sometimes public health officials learn

about outbreaks of disease from the local newspaper or tele-

vision news.

Reasons for Investigating Outbreaks
The most compelling reason to investigate a recognized

outbreak of disease is that exposure to the source(s) of infec-

tion may be continuing; by identifying and eliminating the
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source of infection, we can prevent additional cases. For ex-

ample, if cans of mushrooms containing botulinum toxin are

still on store shelves or in homes or restaurants, their recall

and destruction can prevent further cases of botulism.

However, even if an outbreak is essentially over by the

time the epidemiologic investigation begins—that is, if no

one is being further exposed to the source of infection—

investigating the outbreak may still be indicated for many

reasons. Foremost is that the results of the investigation may

lead to recommendations or strategies for preventing similar

future outbreaks. For example, a Legionnaires’ disease out-

break investigation may produce recommendations for gro-

cery store misting machine use that may prevent other out-

breaks (8). Other reasons for investigating outbreaks are the

opportunity to 1) describe new diseases and learn more about

known diseases; 2) evaluate existing prevention strategies,

e.g., vaccines; 3) teach (and learn) epidemiology; and 4) ad-

dress public concern about the outbreak.

Once a decision is made to investigate an outbreak, three

types of activities are generally involved—the epidemiolog-

ic investigation; the environmental investigation; and the

interaction with the public, the press, and, in many instances,

the legal system. While these activities often occur simulta-

neously throughout the investigation, it is conceptually eas-

ier to consider each of them separately.

Epidemiologic Investigation
Outbreak investigations are, in theory, indistinguishable

from other epidemiologic investigations; however, outbreak

investigations encounter more constraints. 1) If the outbreak

is ongoing at the time of the investigation, there is great

urgency to find the source and prevent additional cases. 2)

Because outbreak investigations frequently are public, there

is substantial pressure to conclude them rapidly, particularly

if the outbreak is ongoing. 3) In many outbreaks, the number

of cases available for study is limited; therefore, the statisti-

cal power of the investigation is limited. 4) Early media re-

ports concerning the outbreak may bias the responses of

persons subsequently interviewed. 5) Because of legal liabil-

ity and the financial interests of persons and institutions

involved, there is pressure to conclude the investigation

quickly, which may lead to hasty decisions regarding the

source of the outbreak. 6) If detection of the outbreak is de-

layed, useful clinical and environmental samples may be very

difficult or impossible to obtain.

Outbreak investigations have essential components as

follows: 1) establish case definition(s); 2) confirm that cases

are “real”; 3) establish the background rate of disease; 4) find

cases, decide if there is an outbreak, define scope of the

outbreak; 5) examine the descriptive epidemiologic features

of the cases; 6) generate hypotheses; 7) test hypotheses; 8)

collect and test environmental samples; 9) implement control

measures; and 10) interact with the press, inform the public.

While the first seven components are listed in logical order,

in most outbreak investigations, many occur more or less

simultaneously. The importance of these components may

vary depending on the circumstances of a specific outbreak.

Case Definition
In some outbreaks, formulating the case definition(s) and

exclusion criteria is straightforward; for example, in an out-

break of gastroenteritis caused by Salmonella infection, a

laboratory-confirmed case would be defined as a culture-con-

firmed infection with Salmonella or perhaps with Salmonella

of the particular serotype causing the outbreak, while a clin-

ical case definition might be new onset of diarrhea. In other

outbreaks, the case definition and exclusion criteria are com-

plex, particularly if the disease is new and the range of clinical

manifestations is unknown (e.g., in a putative outbreak of

chronic fatigue syndrome). In many outbreak investigations,

multiple case definitions are used (e.g., laboratory-confirmed

case vs. clinical case; definite vs. probable vs. possible case;

outbreak-associated case vs. nonoutbreak-associated case,

primary case vs. secondary case) and the resulting data are

analyzed by using different case definitions. When the num-

ber of cases available for study is not a limiting factor and a

case-control study is being used to examine risk factors for

becoming a case, a strict case definition is often preferable to

increase specificity and reduce misclassification of disease

status (i.e., reduce the chance of including cases of unrelated

illness or no illness as outbreak-related cases).

Case Confirmation
In certain outbreaks, clinical findings in reported cases

should be reviewed closely, either directly, by examining the

patients, or indirectly, by detailed review of the medical

records and discussion with the attending health-care
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provider(s), especially when a new disease appears to be

emerging (e.g., in the early investigations of Legionnaires’

disease, AIDS, eosinophilia myalgia syndrome, and hantavi-

rus pulmonary syndrome) (4,9-11). Clinical findings should

also be examined closely when some or all of the observed

cases may be factitious, perhaps because of laboratory error

(12); a discrepancy between the clinical and laboratory find-

ings generally exists, which may be discernible only by a

detailed review of the clinical findings.

Establishing the Background Rate of Disease and
Finding Cases

Once it is clear that a suspected outbreak is not the re-

sult of laboratory error, a set of activities should be undertak-

en to establish the background rate of the disease in the

affected population and to find all the cases in a given popu-

lation in a certain period. This set of activities should prove

that the observed number of cases truly is in excess of the

“usual” number (i.e., that an outbreak has occurred), define

the scope of the outbreak geographically and temporally, find

cases to describe the epidemiologic features of those affect-

ed and to include them in analytic epidemiologic studies (see

below) or, most often, accomplish a combination of these

goals.

When hundreds of acute onset diarrhea cases are sud-

denly seen daily in a single outpatient setting (10), an out-

break is clearly occurring. On the other hand, when too many

hospitalized patients are dying unexpectedly of cardiac ar-

rest (13) or the number of cases of listeriosis in a given coun-

ty in recent months is moderately elevated, it may be neces-

sary to establish the background rates in the population to

determine whether an outbreak is occurring. In such situa-

tions, the period and geographic areas involved would pro-

vide the most useful baseline data, keeping in mind that the

labor and time required to collect such information is often

directly proportional to the length of the period and the size

of the geographic area selected. Because disease incidence

normally fluctuates by season, data from comparable sea-

sons in earlier years should be included.

Establishing the background rate of a disease is general-

ly more straightforward if confirmatory tests are available

than if laboratory tests are unavailable or infrequently used.

The rate of certain invasive bacterial infections (e.g., listerio-

sis and meningococcal infections) in a given area can be

easily documented by reviewing the records of hospital clin-

ical microbiology laboratories; however, cases for which spec-

imens were not submitted to these laboratories for testing

will go undetected. When a disease is less frequently labora-

tory-confirmed because health-care providers may not have

considered the diagnosis or ordered the appropriate labora-

tory tests (e.g., for Legionnaires’ disease), establishing the

background rate of disease in a community or a hospital sus-

pected of having an outbreak generally requires alternative

case-finding strategies and is almost invariably more labor

intensive. In an outbreak of a new disease, substantial effort

is often necessary to determine whether or not cases of that

disease had been occurring but had gone unrecognized.

Once data concerning the background rate of a disease

(including case-finding for the current period) have been col-

lected, it is generally possible to determine whether or not an

outbreak is occurring or has occurred, although in some sit-

uations it may remain unclear whether or not the number of

cases observed exceeds the background rate. In part, the

problem may relate to how an outbreak is defined. To para-

phrase a U.S. Supreme Court justice speaking about pornog-

raphy, “I can’t define an outbreak, but I know one when I see

one.” Thus, it may be difficult to detect and prove the exist-

ence of small outbreaks, but large ones are self-evident.

An outbreak can also be difficult to identify when dur-

ing the period under study changes occur in the care-seek-

ing behavior and access to care of patients; the level of sus-

picion, referral patterns, and test-ordering practices of health-

care providers; the diagnostic tests and other procedures

used by laboratories; and the prevalence of underlying im-

munosuppressive conditions or other host factors in the pop-

ulation. All these factors, which can affect the apparent inci-

dence of a disease and produce artifactual changes perceived

as increases (or decreases) in the actual incidence, need to

be considered when interpreting the findings.

Descriptive Epidemiology
By collecting patient data, the case-finding activities

provide extremely important information concerning the de-

scriptive epidemiologic features of the outbreak. By review-

ing and plotting on an “epidemic curve” the times of onset of

the cases and by examining the characteristics (e.g., age, sex,
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race/ethnicity, residence, occupation, recent travel, or atten-

dance at events) of the ill persons, investigators can often

generate hypotheses concerning the cause(s)/source(s) of

the outbreak. While linking the sudden onset of gastroenteri-

tis among scores of persons who attended a church supper

to the single common meal they shared is generally not a

challenge, an otherwise cryptic source can be at least hinted

at by the descriptive epidemiologic features of the cases in-

volved.

For example, in a particularly perplexing outbreak of Sal-

monella Muenchen infections ultimately traced to contami-

nated marijuana, the age distribution of the affected persons

and of their households was markedly different from that

typically seen for salmonellosis (14).  Or, similarly, in the out-

break of legionellosis due to contaminated misting machines

in the produce section of a grocery store, before the link to

this exposure was even suspected, it was noted that women

constituted a substantially higher proportion of the cases

usually seen with this disease (5). The shape of the epidemic

curve can also be very instructive, suggesting a point-source

epidemic, ongoing transmission, or a combination of the two.

Generating a Hypothesis
The source(s) and route(s) of exposure must be deter-

mined to understand why an outbreak occurred, how to pre-

vent similar outbreaks in the future, and, if the outbreak is

ongoing, how to prevent others from being exposed to the

source(s) of infection. In some outbreaks, the source and

route are obvious to those involved in the outbreak and to

the investigators. However, even when the source of expo-

sure appears obvious at the outset, a modicum of skepticism

should be retained because the obvious answer is not invari-

ably correct. For example, in an outbreak of nosocomial le-

gionellosis in Rhode Island, the results of an earlier investi-

gation into a small number of hospital-acquired cases at the

same hospital had demonstrated that Legionella pneumo-

phila was in the hospital potable water supply, and a sudden

increase in new cases was strongly believed to be related to

the potable water (15). However, a detailed epidemiologic in-

vestigation implicated a new cooling tower at the hospital as

the source of the second outbreak.

While the true source of exposure, or at least a relatively

short list of possibilities, is apparent in many outbreaks, this

is not the case in the more challenging outbreaks. In these

instances, hypotheses concerning the source/route of expo-

sure can be generated in a number of ways beyond a detailed

review of the descriptive epidemiologic findings. A review of

existing epidemiologic, microbiologic, and veterinary data is

very useful for learning about known and suspected sources

of previous outbreaks or sporadic cases of a given infection

or disease, as well as the ecologic niche of an infectious

agent. Thus, in an outbreak of invasive Streptococcus zooep-

idemicus infections in New Mexico due to consumption of

soft cheese made from contaminated raw milk, the investiga-

tion focused on exposure to dairy products and animals be-

cause of previous microbiologic and veterinary studies (16).

A review of existing data generally only helps confirm

what is already known about a particular disease and is far

less helpful in identifying totally new and unsuspected sourc-

es or routes of infection (i.e., marijuana as a source of Salmo-

nella). When neither review of the descriptive epidemiologic

features of the cases nor review of existing scientific informa-

tion yields the correct hypothesis, other methods can be used

to generate hypotheses about what the patients have in com-

mon. Open-ended interviews of those infected (or their sur-

rogates) are one such method in which investigators try to

identify all possibly relevant exposures (e.g., a list of all foods

consumed) during a given period. For example, in an investi-

gation of Yersinia enterocolitica infections in young chil-

dren in Belgium, open-ended interviews of the mothers of

some of the ill children showed that many gave their children

raw pork sausage as a weaning food, providing the first clue

as to the source of these infections (17). Similarly, in two

outbreaks of foodborne listeriosis, a variant of this process

led to the identification of the source of the outbreak. In one

of these outbreaks, a search of the refrigerator of one of the

case-patients who, as a visitor to the area, had had very lim-

ited exposure to foods there, suggested cole slaw as a possi-

ble vehicle of infection (18). In the other outbreak, an initial

case-control study found no differences between cases and

controls regarding exposure to a number of specific food

items but showed that case households were more likely than

control households to buy their food at a particular food-

store chain. To generate a list of other possible food sources

of infection, investigators shopped with persons who did the

shopping for case households and compiled a list of foods

purchased at that foodstore chain that had not been reported
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in the previous study. This approach implicated pasteurized

milk from that chain as the source of the outbreak (19).

In some particularly perplexing outbreaks, bringing to-

gether a subset of the patients to discuss their experiences

and exposures in a way that may reveal unidentified links can

be useful.

Testing the Hypothesis
Whether a hypothesis explaining the occurrence of an

outbreak is easy or difficult to generate, an analytic epidemi-

ologic study to test the proposed hypothesis should be con-

sidered. While in many instances a case-control study is used,

other designs, including retrospective cohort and cross-sec-

tional studies, can be equally or more appropriate. The goal

of all these studies is to assess the relationship between a

given exposure and the disease under study. Thus, each ex-

posure of interest (e.g., each of the meals eaten together by

passengers on a cruise ship and each of the foods and bev-

erages served at those meals) constitutes a separate hypoth-

esis to be tested in the analytic study. In outbreaks where

generating the correct hypothesis is difficult, multiple ana-

lytic studies, with additional hypothesis-generating activi-

ties in between, are sometimes needed before the correct hy-

pothesis is formed and tested (19).

In interpreting the results of such analytic studies, one

must consider the possibility that “statistically significant”

associations between one or more exposures and the disease

may be chance findings, not indicative of a true relationship.

By definition, any “statistically significant” association may

have occurred by chance. (When the standard cut point of

p < 0.05 is used, this occurs 5% of the time.) Because many

analytic epidemiologic studies of outbreaks involve testing

many hypotheses, the problem of “multiple comparisons”

arises often.

While there are statistical methods for adjusting for mul-

tiple comparisons, when and even whether to use them is

controversial. At a minimum, it is important to go beyond the

statistical tests and examine the magnitude of the effect ob-

served between exposure and disease (e.g., the odds ratio,

relative risk) and the 95% confidence intervals, as well as

biologic plausibility in deciding whether or not a given “sta-

tistically significant” relationship is likely to be biologically

meaningful. Evidence of a dose-response effect between a

given exposure and illness (i.e., the greater the exposure, the

greater the risk for illness) makes a causal relationship be-

tween exposure and disease more likely. Whether the time

interval between a given exposure and onset of illness is

consistent with what is known about the incubation period

of the disease under study must also be assessed. When

illness is “statistically significantly” related to more than one

exposure (e.g., to eating each of several foods at a common

meal), it is important to determine whether multiple sources

of infection (perhaps due to cross-contamination) are plausi-

ble and whether some of the noted associations are due to

confounding (e.g., exposure to one potential source is linked

to exposure to other sources) or to chance.

When trying to decide if a “statistically significant” ex-

posure is the source of an outbreak, it is important to consid-

er what proportion of the cases can be accounted for by that

exposure. One or more of the patients may be classified as

“nonexposed” for various reasons: incorrect information con-

cerning exposure status (due to poor memory, language bar-

riers); multiple sources of exposure or routes of transmission

(perhaps due to cross-contamination); secondary person-

to-person transmission that followed a common source ex-

posure; or patients without the suspected exposure, repre-

senting background cases of the disease unrelated to the

outbreak. The plausibility of each of these explanations var-

ies by outbreak. While there is no cutoff point above or be-

low which the proportion of exposed case-patients should

fall before an exposure is thought to account for an outbreak,

the lower this proportion, the less likely the exposure is, by

itself, the source.

Other possibilities need to be considered when the ana-

lytic epidemiologic study finds no association between the

hypothesized exposures and risk for disease. The most obvi-

ous possibility is that the real exposure was not among those

examined, and additional hypotheses should be generated.

However, other possibilities should also be considered, par-

ticularly when the setting of the outbreak makes this first

explanation unlikely (e.g., when it is known that those in-

volved in the outbreak shared only a single exposure or set

of exposures, such as eating a single common meal). Two

other explanations for failing to find a “statistically signifi-

cant” link between one or more exposures and risk for illness

also need to be considered—the number of persons avail-
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able for study and the accuracy of the available information

concerning the exposures. Thus, if the outbreak involves

only a small number of cases (and non-ill persons), the statis-

tical power of the analytic study to find a true difference in

exposure between the ill and the non-ill (or a difference in the

rate of disease among the exposed and the unexposed) is

very limited. If the persons involved in the outbreak do not

provide accurate information about their exposure to sus-

pected sources or vehicles of infection because of lack of

knowledge, poor memory, language difficulty, mental impair-

ment, or other reasons, the resulting misclassification of ex-

posure status also can prevent the epidemiologic study from

implicating the source of infection. Studies have document-

ed that even under ideal circumstances, memory concerning

such exposures is faulty (20). However, given the usually

enormous differences in rates of disease between those ex-

posed and those not exposed to the source of the outbreak,

even small studies or studies with substantial misclassifica-

tion of exposure can still correctly identify the source.

Environmental Investigation
Samples of foods and beverages served at a common

meal believed to be the source of an outbreak of gastroenteri-

tis or samples of the water or drift from a cooling tower be-

lieved to be the source of an outbreak of Legionnaires’ dis-

ease can support epidemiologic findings. In the best scenar-

io, the findings of the epidemiologic investigation would

guide the collection and testing of environmental samples.

However, environmental specimens often need to be obtained

as soon as possible, either before they are no longer avail-

able, as in the case of residual food from a common meal, or

before environmental interventions are implemented, as in

the case of treating a cooling tower to eradicate Legionella.

Because laboratory testing of environmental samples is of-

ten expensive and labor-intensive, it is sometimes reason-

able to collect and store many samples but test only a limited

number. Collaborating with a sanitarian, environmental engi-

neer, or other professional during an environmental inspec-

tion or collection of specimens is always beneficial.

While finding or not finding the causative organism in

environmental samples is often perceived by the public, the

media, and the courts as powerful evidence implicating or

exonerating an environmental source, either positive or neg-

ative findings can be misleading for several reasons. For ex-

ample, finding Legionella in a hospital potable water system

does not prove that the potable water (rather than a cooling

tower or some other source) is responsible for an outbreak of

Legionnaires’ disease (21). Similarly, not finding the caus-

ative organism in an environmental sample does not conclu-

sively rule out a source as the cause of the problem, in part

because the samples obtained and tested may not represent

the source (e.g., because of error in collecting the specimens,

intervening changes in the environmental source) and in part

because the samples may have been mishandled. Further-

more, in some outbreaks caused by well-characterized etio-

logic agents, laboratory methods of detecting the agent in

environmental samples are insensitive, technically difficult,

or not available, as in the case of recent outbreaks of Cy-

clospora infections associated with eating imported berries

(22,23).

Control Measures
Central to any outbreak investigation is the timely imple-

mentation of appropriate control measures to minimize fur-

ther illness and death. At best, the implementation of control

measures would be guided by the results of the epidemiolog-

ic investigation and possibly (when appropriate) the testing

of environmental specimens. However, this approach may

delay prevention of further exposure to a suspected source

of the outbreak and is, therefore, unacceptable from a public

health perspective. Because the recall of a food product, the

closing of a restaurant, or similar interventions can have pro-

found economic and legal implications for an institution, a

manufacturer or owner, and the employees of the establish-

ments involved, acting precipitously can also have substan-

tial negative effects. The recent attribution of an outbreak of

Cyclospora infections to strawberries from California dem-

onstrates the economic impact that can result from releasing

and acting on incorrect information (22,23). Thus, the timing

and nature of control measures are difficult. Balancing the

responsibility to prevent further disease with the need to

protect the credibility and reputation of an institution is very

challenging.
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Interactions with the Public and Press
While the public and the press are not aware of most

outbreak investigations, media attention and public con-

cern become part of some investigations. Throughout the

course of an outbreak investigation, the need to share in-

formation with public officials, the press, the public, and the

population affected by the outbreak must be assessed. While

press, radio, and television reports can at times be inaccu-

rate, overall the media can be a powerful means of sharing

information about an investigation with the public and dis-

seminating timely information about product recalls.
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A fish-kill outbreak affected several southeastern Carib-

bean countries from July to September 1999.  As thousands

of demersal reef fish washed ashore on some beaches of Bar-

bados, Grenada, Saint Vincent and the Grenadines, and To-

bago, concern grew among the national authorities of the

Caribbean Community and Common Market (CARICOM),

particularly for the serious direct impact of the fish-kills on

the fishing industry, and their indirect effects on public health

and the tourism industry.

In response to the magnitude of the problem, a Regional

Meeting was convened by the Secretary General of

CARICOM in Barbados in October 1999.  The Pan American

Health Organization (PAHO), through the Office of the Carib-

bean Program Coordination (CPC) in Barbados, responded in

a timely manner to the request for technical cooperation from

the affected countries. An epidemiological questionnaire was

sent to all affected and non-affected countries and a techni-

cal team from the PAHO-CPC Office visited the countries

affected by the outbreak. The purpose of this note is to present

a brief description of the findings and provide recommenda-

tions to respond to similar natural or man-made disasters in

the future.

Fish-kill events were reported in Grenada at the end of

July, in Saint Vincent and the Grenadines on September 2, in

Barbados on September 16, and in Tobago in the middle of

September.  The problem started to subside at the beginning

of October, probably due to the depletion of the fish popula-

tion at risk, to the diminution of the factor(s) associated with

the kill events, or to a combination of both.  Other countries

affected were Guyana (in July) and Venezuela (in August).

No other CARICOM Country reported fish mortality.

As estimated by the National Fisheries Division of Saint

Vincent and the Grenadines, the direct economic impact

amounted to a US$192,000 loss due to the decrease in fish

landing and a US$120,000 loss of fish exports to Martinique.

Additionally there was a 75 % drop in fishing and fish vend-

ing activities in comparison to the same months in previous

years.  There was also an unestimated loss due to a decline in

the consumption of fish in the national and tourist popula-

tions.  Indirect losses associated with a decrease in the num-

ber of visitors and reservation cancellations were not as-

sessed, but highly publicized.

Fish Mortality in Southeastern Caribbean Countries

The following hypotheses were formulated to explain

the kill events: a) volcanic eruption, b) chemical spill and/or

cruise discharges, c) algae bloom, and d) pathogenic micro-

organisms.  Hypotheses a) and b) were excluded for the fol-

lowing reasons: firstly, the Seismic Unit in Trinidad & Toba-

go did not register any significantly different seismic activity

in the affected areas during the time of the outbreak as com-

pared to data from previous years; secondly, the hypothesis

of chemical spill was unsustainable, because the dilution fac-

tor would have more likely limited the fish kill to an area close

to where any chemical spill would have occurred.

The hypothesis of the algae bloom – associated with an

increase of the influx of nutrient-rich water form the Orinoco

and Amazon Rivers in South America, an increase of water

temperature, and oxygen depletion – is supported by physi-

cal observations made by fishermen from affected countries

and pilots of regional airlines, indicating the presence of

greenish/brownish discoloration of the sea water before and

at the time of the kill events.   Satellite pictures of the Caribbe-

an presented by a technical team from Japan at the

CARICOM Meeting, compared with images from previous

years, clearly showed an unusual volume of the influx from

the Orinoco and Amazon Rivers into the affected areas, in-

cluding a gradient increase of temperature and of the sea

water nutrient content as measured by chlorophyll gradient

levels.  This hypothesis was not confirmed by the determina-

tion of an increase in phytoplankton in the affected areas.

However, it should be noted that water samples used for

determination of algae blooms and physicochemical analysis

were not collected in a timely manner nor using equipment

allowing to sample different layers of the water column in

affected areas.  The samples were not preserved with lugol

solution or 4 % formalin for phytoplankton studies.

In relation to the hypothesis of association with micro-

organisms, the Veterinary Division Laboratory of the Barba-

dos Ministry of Agriculture, in collaboration with Dr. H. Fer-

guson of the University of Scotland, isolated a bacteria named

Streptococcus iniae from 3 out of 4 specimens of moribund

fish washing off the affected coast of Barbados. Histopatho-

logical studies revealed vasculitis, inflammation around the

gills and pericaditis and the presence of gram+ bacteria in the

liver, spleen and brain.  None of the fish specimens exhibited

external lesions.  This finding is very significant, as S. iniae
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has been associated with fish mortality in fresh water farming

settings in various countries, and with human occupational

diseases through the inoculation of the bacteria during the

manipulation of fish.  The Veterinary Division of the Ministry

of Agriculture of Barbados has continued working on the

subject and will make invaluable contributions to deal with

such events in the future.

During the outbreak, the PAHO-CPC office took the fol-

lowing actions, together with the national authorities of all

the affected countries: a) creation of inter-sectorial task forc-

es at the national level, b) jointly with the Institute of Marine

Affairs of Trinidad and Tobago, creation of an e-mail network

linking the national authorities of all affected and non affect-

ed countries and international experts on the subject, includ-

ing staff from PAHO’s specialized centres such as the Carib-

bean Epidemiology Center (CAREC), the Pan American Insti-

tute for Food Protection and Zoonoses (INPPAZ), and the

Pan American Center for Sanitary Engineering and Environ-

mental Sciences (CEPIS), c) preparation of guidelines for safe

disposal of dead fish, d) dissemination of a technical bulletin

alerting all national health authorities in the area to the prob-

lem and its possible direct and indirect impact on public health,

and e) provision of technical expertise on algae bloom, phy-

toplankton and marine toxins issues to all affected countries,

and preparation and dissemination of a final report.

The following recommendations were extracted from the

final report prepared by PAHO-CPC:

1)  A surveillance program should be established to moni-

tor algae blooms and other physicochemical parameters

predictor of algae bloom in affected areas and those areas

that could be potentially affected in the future.

The program should include:

a)  Active surveillance to establish trends in the environmen-

tal explanatory/predictor variables to determine the likeli-

hood of occurrence of similar events in the future.  A sur-

veillance program should address the following points :

• When is the event occurring ? (Temporal distribution)

• Where is it occurring? (Geographical distribution)

• How is it occurring? If a toxic or non toxic algae bloom is

suspected, it is necessary to record the following infor-

mation: color changes in the water, location in the sea

column (i.e., on the surface or under the surface); death

of fish and shellfish; and illness or death of other living

organisms in the food chain (i.e., birds and mammals.)

Characterization of the incubation period and signs/

symptoms is also important if human cases are reported.

• What are the types of organisms associated with the

bloom? (toxic vs. nontoxic, etc.)

• Based on relevant epidemiological information and mon-

itoring of key parameters, why is the problem occurring?

b) Sampling of water for phytoplankton and microbiological

analysis to detect concentration of phytoplankton species,

pathogens and contaminant indicators, i.e., total coliforms,

fecal E. coli and S. faecalis.

c)  Determination of appropriate physicochemical parameters.

d) Sampling on a bi-weekly or weekly basis.  The latter is

highly recommended.  The sampling protocol should in-

clude:

•  For surface samples: use of plankton nets (pore-mesh:

25 or 30 Microns).

• For samples at different depths (i.e., 5-10 meters), use of

special bottles such as Niskin or Hansen bottles.

• Fixation of samples with formalin or lugol.  Samples fixed

with formalin 4% last more than 1 year while samples

fixed with lugol last approximately a month.  In general, a

lugol solution is used for quantitative analysis.

• Sampling of shellfish and fish from affected reef areas

for marine toxin examination.   A mouse bioassay could

be used for determination and measurement of Paralytic

Shellfish Toxin (PSP).

2)  A research design should be set up to systematically

collect and analyze information on variables (contributors)

associated with increased kills of reef fish.  The following

multivariate theoretical model was suggested:

FK(P) = a + b
1 
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This model provides room to determine the action and inter-

action of the variables.  In the example above, the interaction

between temperature and phytoplankton is expressed by

b
5
(x

1
x

2
).  Other interaction factors could be included in the

model.  At the same time, phytoplankton concentrations and

types could be used as an outcome variable.

3)  The educational strategy to the general population should

receive special attention.  A national task force should pre-

pare messages to the public based on scientific evidence.

These messages must be very clear to minimize economic

consequences.  For example, in a scenario where an algae

bloom is affecting reef areas, the consumption of fish and

shellfish must be prohibited only from those affected areas.

There was not conclusive evidence associating the fish

kills in the southeastern Caribbean to one single factor.  These

events were more likely due to the action and interaction of

several physicochemical and biological environmental fac-

tors as previously discussed.  Historical evidence of season-

al nontoxic and toxic algae blooms in Venezuela and in Trin-

idad and Tobago, and their related public health implications

suggest that a surveillance and monitoring system of the

likely environmental factors associated with these events

should be implemented as a valuable tool to manage similar

problems in the future and minimize their economic and pub-

lic health impact.

The e-mail network linking national authorities from the

health and agricultural sectors was very useful to exchange

information on the fish kills events, and should be maintained

by the Institute of Marine Affairs.  Communication to the

general public must be carefully managed based on risk as-

sessment to protect public health and minimize economic con-

sequences.  PAHO/WHO and its specialized centers, CAREC

and INPPAZ, in collaboration with the PAHO office in Trin-

idad and Tobago, held a workshop on “Analysis of Selected

Foodborne Pathogens and Marine Toxins”.  Participants re-

ceived field training on phytoplankton sampling and identifi-

cation, and a demonstration of marine toxin bioassays was

organized.   Additionally, a Subregional Network for the con-

trol of red tides and marine toxins, now comprised of Cuba,

the Dominican Republic, Guatemala, Panama and Venezuela,

was created in 1990 with PAHO/WHO’s cooperation.  The

functioning of this network should be revisited and extended

to the English speaking Caribbean.
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Meeting of the Regional Advisory Committee
on Health Statistics

The Regional Advisory Committee on Health Statistics
(CRAES)  met in Washington, DC, from 27 to 29 March 2000.
Dr. George A. O. Alleyne, Director of the Pan American San-
itary Bureau, opened the meeting and welcomed the Commit-
tee members.  He recalled that beginning in the 1960s, the
previous Committee had guided the Organization in achiev-
ing an improvement in vital and health statistics in the coun-
tries of the Region and he expressed satisfaction that the
Committee is being revitalized.

In addition, he pointed out the difference between an
expert committee and an advisory committee.  Expert commit-
tees meet to deliberate on a specific subject, prepare a report,
and do not meet again.  Advisory Committees such as the
CRAES, however, are advisors to the Director.  They are long-
standing and responsible for providing advice and recom-
mendations to the Director, who in turn has the responsibili-
ty of indicating what is accepted and what is not feasible,
given the conditions of the health situation of the countries
and the resources available in the Organization.  The use of
working subcommittees by this Advisory Committee will make
it possible to delve further into the critical areas required to
strengthen health statistics in the Americas.

The Pan American Health Organization (PAHO), added
Dr. Alleyne, has placed emphasis on the strategic use of
health information.  The Organization needs good-quality
information not only for its own internal purposes but also to
know about the health status of the population.  It will never
be possible to serve all the needs and it is necessary to con-
centrate on what the countries are currently doing and what
PAHO can do to assist them.  As a result, it is necessary to
establish priorities using the available scientific information
and pertinent analyses.

Dr. Alleyne manifested his growing concern over the
problems that arise from complex analytical formulations such
as complex health measures or indices, many of which de-
pend on the accuracy and validity of the underlying data.  If
the data used to carry out the calculations are of doubtful
quality, the formulations will also be suspicious.  As a result,
it is necessary to pay much more attention to ensure that the
basic data are of better quality.

The matter of vital statistics is not new.  The word “sta-
tistics” is derived from “the needs of the state”, and this is
important to keep in mind, not for the historical origin of the
word but because the recommendations must be of impor-
tance to the population of the states. Equity cannot be
achieved without information on the health status of the

population, not only at the country level but also at other
levels.  The Director was pleased to observe the efforts of the
countries to reach a geographical disaggregation of the ba-
sic indicators.  There is still a need, however, to improve
information transfer and to devote special attention to en-
sure that the basic data are of the best quality.

Dr. Carlos Castillo-Salgado, Chief of the Special Program
for Health Analysis (SHA), expressed his satisfaction that
the CRAES had been reinstated and was especially grateful
that the three Collaborating Centers of the World Health Or-
ganization for the Classification of Diseases in Spanish, Por-
tuguese and for North America, and the Division of Statistics
of the United Nations were represented.

The basic points considered at this meeting of the Com-
mittee were: training of human resources, validation and con-
sistency of information, dissemination of information and the
International Classification of Diseases (ICD) and family of
classifications.

During the meeting, each of the basic points was intro-
duced with a brief presentation.  Further, the results of a
survey conducted between September 1999 and February
2000 to identify training programs for personnel in statistics
in the Spanish-speaking countries of the Americas were pre-
sented.  The following  recommendations emerged from the
active and fruitful discussion that followed.

Recommendations
As a result of the survey conducted in 1999-2000 and of

the discussions held during the meeting, the Committee rec-
ommended the adoption of a series of measures.  These rec-
ommendations are grouped by subject.

Human resources
• Training courses for technicians and professionals should

be promoted and supported, tending towards profession-
alization.  Courses for technicians should be transformed
into degree programs, and complementary courses for tech-
nical personnel should be created to give them the oppor-
tunity to obtain a degree.

• PAHO should maintain and keep up-to-date a directory of
the various courses and modalities offered by each coun-
try.

• An instrument should be defined to evaluate the use of the
diverse training materials in health statistics, as a first step
towards the possible creation of a clearinghouse for the
review, recommendation, and dissemination of these mate-
rials.
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• PAHO should strengthen horizontal cooperation between
countries and institutions (both within and outside the
country), taking advantage of previous successes in hu-
man resources training in health statistics.

• Cooperation should be encouraged between countries that
have training programs for health statistics personnel and
those that lack them (exchange of students and faculty).

• Courses to refresh and standardize knowledge should be
conducted, especially in technology and scientific meth-
odology, for statistical personnel that serve in health ser-
vices.

Implementation of the ICD-10 in the Americas
• PAHO should obtain from WHO a clearer definition of the

delegation of authority to translate (into Spanish and Por-
tuguese), publish, print and distribute the family of classi-
fications in the Region of the Americas.

• PAHO should encourage and support the creation of na-
tional reference groups for the International Classification
of Diseases and the family of classifications in the coun-
tries of the Region.  Their function would include provid-
ing advisory services and recommendations to the users
of the ICD and clarifying both mortality and morbidity cod-
ing questions.

• PAHO should keep and expand the Latin American Forum
of discussions on the ICD and family of classifications
and, in addition, promote the creation of similar national
groups using e-mail.

• The ICD subcommittee should develop a plan to obtain
information on the use of the ICD and the family of classi-
fications, and their adaptations in all the countries of the
Americas.  This plan should include its opinion on the
action that should be taken regarding the classification of
procedures in medicine.

• The ICD subcommittee should analyze the proposed list
for tabulation of the leading causes of death and the tables
of consistency for mortality coding, and specify the form
of dissemination to be used in all the countries.

Processes of data review and validation
••••• PAHO should promote the preparation and dissemination

of documents on the principle of obtaining good quality
information, and support the visit of experts, horizontal
cooperation between countries and within regions of each
country.

• In each country and in a joint effort with other institutions,
the improvement in vital statistics should be strengthened
through joint efforts at the local levels.

• In addition to promoting the use of established validation
processes in the countries of the Region, PAHO should

support and promote the implementation of specific field
studies for data collection.

• PAHO should promote the exchange of the methodology
for the study of the quality of medical death certification
between countries.

• PAHO should give priority to the implementation of spe-
cific studies on the registry of fetal deaths to describe this
event with greater precision.

Dissemination of information
• A subcommittee of the CRAES, with the participation of

experts in the subject, should review the International Stan-
dards Organization (ISO) standards in order to evaluate
their adequacy to health metadata.

• PAHO should prepare a directory of the various existing
sources of health information in the countries’ Web pages.

• PAHO should support the preparation of a guide or manu-
al on the methodology for the analysis of mortality data
based on years of life lost and widely disseminate it.

• On the occasion of the approaching celebration of
PAHO’s 100th anniversary, topics should be suggested for
a regional study on health statistics.

• A subcommittee of the CRAES should study the feasibili-
ty and methods of including, in all Web pages of public
institutions containing information on health, details relat-
ed to coverage and quality that should be taken into ac-
count when using the data.

The members of the Regional Advisory Committee on Health
Statistics are: Ms. Yolanda Bodnar Contreras  (Departamento

Administrativo Nacional de Estadísticas, Colombia),  Dr. J. Peter Figueroa
(Ministry of Health, Jamaica) (unable to attend), Mr. Alejandro Esteban
Giusti  (Instituto nacional de Estadísticas y Censos, Argentina), Ms.
Marjorie S. Greenberg (WHO Collaborating Center for the Classification of

Diseases for North America, USA), Prof. Ruy Laurenti (Centro Colaborador

da OMS Para a Classificação de Doenças em Português, Brasil), Dr. Miguel
Angel Lezana Fernández (Secretaría de Salud, Mexico), Ms. Elida Hilda
Marconi (Ministerio de Salud y Acción Social, Argentina), Dr. José Miguel
Mata de la Torre (Instituto de Salud Carlos III del Ministerio de Salud y

Consumo, Spain), Dr. Carlos Felipe Muñoz Rojas, (Centro Colaborador

de la OMS para la Clasificación de Enfermedades en Español, Venezuela), Dr.
Danuta Rajs Grzebien (Instituto de Salud Pública, Chile).

Other participants to this meeting were: Dr. Eduardo Arriaga
(University of Córdoba, Argentina), Dr. Sonia B. Fernández Cantón
 (Secretaría de Salud, Mexico), Dr. F. Sam Notzon (Office of International

Statistics, National Center for Health Statistics, USA), Ms. Gladys Rojas
(Ministry of Health, Venezuela), Ms. Susana Schkolnik (Centro Latinoameri-

cano de Demografía, Comisión Económica para América Latina y el Caribe, Chile)

Dr. Eduardo Zacca (Ministerio de Salud Pública, Cuba), and Ms. Violeta
Gonzales-Diaz (Demographic and Social Statistics Branch, Statistics

Division of the United Nations).

Source: PAHO.  Special Program for Health Analysis
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Update on Yellow Fever in the Americas
Yellow fever continues to be an important public health

problem in the Americas.  Between 1985 and 1999, Bolivia,
Brazil, Colombia, Ecuador, Peru, Venezuela and French Gui-
ana reported 2,935 cases and 1,764 deaths (see Table 1).

Source: PAHO.  Division of Vaccines and Immunization and
Division of Disease Prevention and Control

Source: CENEPI-FUNASA-Ministry of Health of Brazil

Table 2: Confirmed Cases of yellow fever in Brazil
January-May 2000

State                       Cases                                Deaths
Amazonas               1                                    0
Bahia               8                                    2
Brasilia, D.F.               1                                    1
Goiás              43                                   22
Mato Grosso               4                                    3
Minas Gerais               1                                    1
Sao Paulo               2                                    2
Tocantins               6                                    4
   Total              66                                   35

During this period, more than 80% of all yellow fever
reports in the American Region came from Bolivia and Peru.
In 1999, Bolivia, Brazil and Peru accounted for 33%, 36% and
27% of all cases,  respectively.  However, from January to
May 2000, a total of 66 confirmed cases were reported in
Brazil, which represent more than 90% of all the cases noti-
fied in the Region during this period.  Reports from the Brazil-
ian Ministry of Health show that most of those cases come
from the State of Goiás and neighboring States, where an
extensive epizootic has been taking place since the begin-
ning of the year (see Table 2).

Source: PAHO.  Division of Vaccines and Immunization

Table 1:  Reported cases and deaths from yellow fever in the Region of the Americas, by country, 1985-2000

     1985-1995          1996          1997         1998          1999*          2000*
Country Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths  Cases  Deaths
Bolivia 424 319 30 21 63 47 57 39 68 33 1 0
Brazil 202 88 15 12 3 3 34 15 75 28 66 35
Colombia 55 47 8 4 5 4 1 0 2 2
Ecuador 45 29 8 8 31 4 3 1 5 3
French Guiana - - - - - - 1 1 - -
Peru 1,431 914 86 34 44 20 165 49 56 33 2 1
Venezuela 2 1 - - - - 15 4 1 1
     Total 2,159 1,398 147 79 146 78 276 109 207 100 69 36

* Provisional data

All cases notified in the Region since the 1940s have
been of the jungle form of yellow fever, transmitted by mos-
quitoes of the genus Haemagogus.  However, the overwhelm-
ing spread of the Aedes aegypti mosquito threatens to re-
urbanize  the disease.  The seriousness of the current yellow
fever situation in the Region demands a firm commitment by
the countries to a strong and effective strategy for control-

ling the disease.  The Pan American Health Organization
(PAHO)’s recommendations focus on the prevention of its
re-urbanization, through surveillance, vaccination and vec-
tor control.

The establishment of a sensitive surveillance system is
critical to the control and prevention of yellow fever.  Cur-
rently notified cases tend to be of the severe clinical form of
the disease, and therefore correspond to only a fraction of
the total number of yellow fever virus infections, since as
much as 50% of all cases can be asymptomatic.

 In order to provide immediate protection to residents in
enzootic areas and to prevent the introduction of yellow fe-
ver into nearby urban areas infested with Aedes aegypti, high
levels of vaccination should be maintained among individu-
als living in both areas.  During its Seventh Plenary Session
in 1997, PAHO’s Directing Council exhorted its Member States
to include yellow fever vaccine in their national immunization
programs in all areas at risk of transmission of the disease.
The countries and territories that have included universal
children immunization against yellow fever are Trinidad and
Tobago, Guyana and French Guiana.  Brazil, Ecuador and
Peru have given priority to the immunization of children in
enzootic areas.  Trinidad and Tobago and Guyana have im-
plemented “catch-up” campaigns  in all age groups in the
entire country, and Brazil and Ecuador have used the same
strategy for enzootic areas and regions with a high risk of
transmission of the disease.  Peru, Bolivia, Suriname and Ven-
ezuela have developed plans to introduce the yellow fever
vaccine in their children vaccination schedule, as well as the
vaccination of all age groups in enzootic areas.

Present day control strategies against the urban vector
Aedes aegypti are based primarily on the reduction of breed-
ing sources through their elimination.  Social communica-
tion, community participation and health education are fun-
damental elements in these strategies.  Insecticides are wide-
ly used where there are high vector population densities.
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Rationale for surveillance
Dengue fever, including Dengue Hemorrhagic Fever (DHF)

and Dengue Shock Syndrome (DSS), is the most significant

arthropod-borne viral disease worldwide. It occurs in over

100 countries and territories and threatens the health of over

2,500 million people in tropical and subtropical regions.  Den-

gue fever is a severe disease with high epidemic potential.

An estimated 500,000 patients, 90% of them below the age of

15, are hospitalized with DHF/DSS every year.  The World

Health Organization (WHO) aims to accelerate the final de-

velopment of an attenuated dengue vaccine.

Recommended case definition
Dengue fever:
Clinical description:  An acute febrile illness of 2-7 days

duration with 2 or more of the following: headache, retro-

orbital pain, myalgia, arthralgia, rash, hemorrhagic manifesta-

tions, leucopenia.

Laboratory criteria for diagnosis

One or more of the following:

• Isolation of the dengue virus from serum, plasma, leuko-

cytes, or autopsy samples,

• Demonstration of a fourfold or greater change in reciprocal

IgG or IgM antibody titers to one or more dengue virus

antigens in paired serum samples,

• Demonstration of dengue virus antigen in autopsy tissue

by immunohistochemistry or immunofluorescence or in se-

rum samples by EIA,

• Detection of viral genomic sequences in autopsy tissue,

serum or CSF samples by polymerase chain reaction (PCR).

Case classification

Suspected: A case compatible with the clinical description.

Probable: A case compatible with the clinical description

with one or more of the following:

• supportive serology (reciprocal hemagglutination-inhibi-

tion antibody titre ≥1280, comparable IgG EIA titre or pos-

itive IgM antibody test in late acute or convalescent-phase

serum specimen),

Dengue Fever

Case definitions

• occurrence at same location and time as other confirmed

cases of dengue fever.

Confirmed:  A case compatible with the clinical description,

laboratory-confirmed.

Criteria for Dengue Hemorrhagic Fever/Dengue Shock
Syndrome:
Dengue Hemorrhagic Fever:

A probable or confirmed case of Dengue and

Hemorrhagic tendencies evidenced by one or more of the

following:

• Positive tourniquet test

• Petechiae, ecchymoses or purpura

• Bleeding: mucosa, gastrointestinal tract, injection sites or

other

• Haematemesis or melaena

and thrombocytopenia (100 000 cells or less per mm3)

and evidence of plasma leakage due to increased vascular

permeability, manifested by one or more of the following:

• ≥  20% rise in average hematocrit for age and sex

• ≥  20% drop in hematocrit following volume replacement

treatment compared to baseline

• signs of plasma leakage (pleural effusion, ascites, hypo-

proteinemia)

Dengue shock syndrome:

All the above criteria, plus evidence of circulatory failure

manifested by rapid and weak pulse, and narrow pulse pres-

sure (≤ 20 mm Hg) or hypotension for age, cold, clammy skin

and altered mental status.

Recommended types of surveillance
Areas where no dengue transmission has been detected but

where Aedes aegypti occurs: surveillance of suspected cas-

es with investigation of clusters of suspected cases for den-

gue.

Countries where disease is endemic with seasonal varia-

tions in transmission, and areas where epidemic dengue

occurs:  routine weekly/monthly reporting of aggregated data

of suspected, probable and confirmed cases from peripheral

to intermediate and central levels.
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Recommended minimum data elements
Case-based data at the peripheral level

• Case classification (suspected/probable/confirmed), sero-

type, DHF/DSS present (Yes/No)

• Unique identifier, name of patient, age, sex, geographical

information

• Date of onset

• Hospitalized (Yes/No)

• Outcome

• Travel history during past 2 weeks

Aggregated data for reporting

• Number of cases by age group

• Number of confirmed (and serotype)

• Number of DHF/DSS cases by age group

• Number of hospitalizations and deaths

Principal use of data for decision-making
• Target high risk areas for intervention.

• Monitor changes in serotype and rate of DHF/DSS.

• Monitor trends in endemic disease or re-emergence of

disease.

Leptospirosis

Rationale for surveillance
This zoonosis with worldwide distribution occurs season-

ally in countries with a humid subtropical or tropical climate.

It is often linked to occupation, sometimes in outbreaks. Fe-

ral and domestic animal species may serve as sources of in-

fection with one of the Leptospira serovars. Infection is trans-

mitted to humans through direct contact with (the urine of)

infected animals or a urine-contaminated environment, main-

ly surface waters, soil and plants. The course of disease in

humans ranges from mild to lethal. Leptospirosis is probably

underreported in many countries because of difficult clinical

diagnosis and lack of diagnostic laboratory services. Sur-

veillance provides the basis for intervention strategies in

human or veterinary public health.

Recommended case definition
Clinical description

Acute febrile illness with headache, myalgia and prostration

associated with any of the following symptoms:

• conjunctival suffusion

• meningeal irritation

• anuria or oliguria and/or proteinuria

• jaundice

• hemorrhages (from the intestines; lung bleeding is notori-

ous in some areas)

• cardiac arrhythmia or failure

• skin rash

and a history of exposure to infected animals or an environ-

ment contaminated with animal urine.

Other common symptoms include nausea, vomiting, abdom-

inal pain, diarrhoea, arthralgia.

Laboratory criteria for diagnosis

• Isolation (and typing) from blood or other clinical materials

through culture of pathogenic leptospires

• Positive serology, preferably Microscopic Agglutination

Test (MAT), using a range of Leptospira strains for anti-

gens that should be representative of local strains.

Case classification

Suspected:  A case that is compatible with the clinical de-

scription.

Probable: Not applicable.

Confirmed:  A suspected case that is confirmed in a compe-

tent laboratory.

Note:  Leptospirosis is difficult to diagnose clinically in areas

where diseases with symptoms similar to those of leptospiro-

sis occur frequently.

Recommended types of surveillance
a) Immediate case-based reporting of suspected or confirmed

cases from peripheral level (hospital/general practitioner/lab-

oratory) to intermediate level (and from intermediate level to

central level for no endemic areas). All cases must be inves-

tigated.

b) In endemic areas, routine reporting of aggregated data of

confirmed cases from intermediate to central level.

c) International: The International Society of Leptospirosis

and the WHO Collaborating Centers on Leptospirosis col-

lect data worldwide and regionally on leptospirosis.
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Note:

• Hospital-based surveillance may give information on se-

vere cases of leptospirosis.

• Serosurveillance using sera available in public health labo-

ratories, collected for other purpose, or sera collected in

programmed survey may give information on whether lep-

tospiral infections occur or not in certain areas or popula-

tions.

Recommended minimum data elements
• Age, sex, address, occupation

• Clinical symptoms (morbidity, mortality)

• Hospitalization (Yes/No)

• History and place of exposure (animal contact, environ-

ment, occupational)

• Microbiological and serological data

• Date of diagnosis

• Meteorological data, e.g. rainfall, flooding, natural disaster

Aggregated data for reporting

• Number of cases

• Number of hospitalizations

• Number of deaths

• Number of cases by type (causative serovar/serogroup) of

leptospirosis.

Principal use of data for decision-making
• Assess the magnitude of the problem in different areas

and risk factors (groups/areas/conditions).

• Identify outbreaks.

• Identify animal sources of infection.

• Monitor for emergence of leptospirosis in new areas and

new risk (occupational) groups.

• Design rational control or prevention methods.

• Identify new serovars and their distribution.

• Inform on locally occurring serovars for a representative

range in the MAT (Monoclonal Antibody Test).

Under the coordination of PAHO’s Special Program for Health Analysis (SHA), the Summer Session in Intermediate
Epidemiology is developed annually with the College of Public Health, University of South Florida, Tampa, Florida.
This is one of the most successful graduate sessions in the Region of the Americas, now in its Tenth year, and one of
the few to be offered in Spanish.  It is devoted to health professionals who have previous experience in epidemiology
and who require more advanced training in this area.

The session consists of three integrated compulsory courses: Intermediate Methods in Epidemiology, Statistical
Methods Applied to Epidemiology and Computer Software,  and Use of Epidemiology in Programming and Evaluation
of Health Services.  The courses include lecture presentations, followed by laboratory sessions with group work and
computer-based analysis.  Each year an average of 30 students attend from Ibero-America.

The instructors for the Tenth session are Dr. Carlos Castillo-Salgado of PAHO’s  Special Program for Health Analysis,
Dr. Javier Jiménez, of the Institute Carlos III of Madrid, Spain, and Jaume Canela, of the University of Barcelona,
Spain.

Summer Session in Intermediate Epidemiology
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