
An overview of the Investigative Guidelines

These guidelines are intended to help Oregon's local health department (LHD) staff members conduct case
investigations and implement control measures in an efficient and effective manner.  They spell out the
LHD’s legal responsibilities for investigating case reports of the most commonly reported diseases and
other conditions. They can also be used to help define (e.g., for staff assignments, budget planning, or
communication with the public) the tasks involved in acute and communicable disease control.

Individual guidelines are revised as new information becomes available and control recommendations
change.* We will notify all LHDs when new or revised guidelines become available, but it is your
responsibility to keep your binders current. To minimize confusion, old guidelines should be discarded.
Current guidelines and case investigation forms are also posted† on the Health Division’s web pages
(currently at:  http://www.healthoregon.org/acd/reporting/guideln/guideln.shtml).

There are no specific guidelines for some reportable diseases — typically those that are rare and/or require
special handling (e.g., cholera, trichinosis). Should you get such reports, review the general
information in Chin’s Control of Communicable Diseases Manual and then contact the OHD to develop an
ad hoc investigatory plan.

The guidelines are not perfect. Some may seem ambiguous, unrealistic or inapplicable to the situation at
hand; others may seem flat out wrong. If you don’t let us know about it, they will stay that way. Please let
us know of any problems you experience using them and/or suggestions for corrections or improvements.
Comments in writing are most likely to be remembered long enough to do any good, but we are “always”
happy to chat about this kind of stuff.

The guidelines are not a comprehensive reference for these reportable diseases, much less everything else.
For more information, we recommend the following general references. In addition, OHD epidemiologists
have extensive reprint libraries and can help you find information in medical journals.

1. Chin, J, (ed.). Control of Communicable Diseases Manual, 17th Edition, American Public
Health Association, 2000. (updates: www.apha.org/news/publications/).
This is the Bible of communicable disease epidemiology. Every LHD should have at least
one up-to-date copy of this book handy.

2. Garner JS. Hospital Infection Control Practices Advisory Committee. Guideline for isolation
precautions in hospitals. Infect Control Hosp Epidemiol, 1996;17:53-80, and Am J Infect
Control, 1996;24:24-52 (www.cdc.gov/ncidod/hip/isolat/isolat.htm).

3. Mandell GL, Dolin, R, Bennett JE, (eds.). Principles and Practices of Infectious Diseases, 5th
Edition, Churchill Livingstone, 2000.
A hefty ( 8 kg , 2-volume compendium. Comprehensive but expensive ($300!).

4. Oregon State Public Health Laboratory. Guide to Services, 1997.
Answers to most of the questions you might have about test availability, specimen collection and
handling, etc. Another “must” for every LHD; free from the OSPHL (503/229-5882).

5. Report of the Committee on Infectious Diseases. AAP Red Book, 25th Edition, 2000.
The Red Book is a standard reference— gospel to many pediatricians and other
physicians— although it has gotten ridiculously expensive ($80) and some of the information in it
(e.g., re: head lice) is not as accurate as one might wish.

___________________________
* and we get around to it.
† To maintain the formatting, they are posted in the Acrobat (.pdf) format. To image these files, you must have Adobe’s
Acrobat Reader installed on your computer. Mac, Windows, and other versions of the Reader can be downloaded for free
from Adobe (http://www.adobe.com).

http://oregon.gov/DHS/ph/acd/reporting/guideln/guideln.shtml
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Malaria
1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

1. To contribute adequate case reports to the national database, which in turn gives us a better
sense of the characteristics of and risk factors for malaria in the United States.

2. To ensure adequate treatment of cases, particularly those with potential fatal falciparum malaria.
3. To identify case contacts who may benefit from screening or treatment, e.g., fellow travelers or

recipients of blood products.
4. Conceivably, to identify persons exposed locally and initiate appropriate follow-up.

B. Laboratory And Physician Reporting Requirements

Physicians are required to report suspected or confirmed cases of malaria within one working
day. Laboratories must report identification of malaria parasites within one working day.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confirmed and presumptive (but not suspect) cases to the OHD (see definitions below)
by the end of the calendar week of initial physician/lab report. Use the top part of a case investi-
gation form for preliminary reports.

2. Begin follow-up investigation within one working day. Use OHD malaria case investigation
form. Send a copy of the completed form to the OHD within 7 days of initial report.

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent

Malaria is the most commonly reported vector-borne disease in Oregon. It is a parasitic disease,
caused by protozoan (one-celled) parasites of the genus Plasmodium. There are four species that
commonly cause disease among humans: P. vivax, P. falciparum, P. ovale, and P. malariae. Other
species affect other mammals, birds, and reptiles; some of these (rarely) cause human illness.
Malariology is an extremely complicated field, and these guidelines provide only the briefest of
overviews. It is important to understand that there are significant differences among the several
species in terms of clinical illness, treatment, and geographical distribution. Falciparum malaria
is the one that can kill; if you know it isn’t falciparum, you can relax a bit. Mixed infections are
possible, however.
Malaria parasites have a complicated life cycle. After injection into the human host from
anopheline mosquitoes, the parasites home in on the person’s liver, where they undergo matura-
tion before being released into the bloodstream, whence they invade red blood cells. They
change form and multiply inside the RBCs, eventually rupturing the cells, releasing still more
parasites into the bloodstream. This bloodstream cycle can persist for weeks to years, depending
on the species involved. In vivax and ovale malaria, some parasites (“hypnozoites”) can persist
indefinitely in the liver. Meanwhile, back in the bloodstream, some of the parasites differentiate
into sexual forms (gametocytes) which, if ingested by another mosquito, can lead to the develop-
ment of another generation of parasites, ready for transmission to another human host.

B. Description of Illness

The classic signs and symptoms of malaria are recurrent bouts of fever, chills, and headache.
Many other symptoms can occur, depending on the severity of infection, including GI (vomiting,
diarrhea) and respiratory (cough, SOB) symptoms, myalgias, etc.—the gamut of “flu-like” symp-
toms. Fever crises can recur at regular intervals (48 or 72 hours, depending on the species) that
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coincide with a synchronized rupture of RBCs, but this periodicity is often masked. The severity
of symptoms vary with the species of parasite involved, the stage of infection, the immunologi-
cal history of the patient, and other factors. Persons with recurrent exposures in endemic areas
may develop “concomitant” immunity—a relative resistance to symptoms that persists only
with continued exposure.
P. falciparum infections are potentially life-threatening, because the parasitemia (proportion of
red blood cells infected) can increase very rapidly, unpredictably, and to very high levels (>15%).
Complications of inadequately treated falciparum malaria include anemia, renal failure, shock,
ARDS, and acidosis. Disease caused by the other species is rarely fatal, and can be quite mild.
Malaria is on everyone’s short list of the world’s biggest communicable disease problems. It kills
~1,000,000 people each year, and sickens and debilitates many times that number. Earlier opti-
mism (particularly in the 1950s and 60s) about our ability to control and sharply reduce the im-
pact of this disease has proven unrealistic, what with the advent of mosquitoes resistant to
pesticides and parasites resistant to therapeutic drugs. Malaria in endemic areas is often a recur-
rent and usually asymptomatic or only moderate infection among adults. Young children and
pregnant women, their health often compromised by depressed immunity or substandard nutri-
tion are the most common victims of severe infections.
Not surprisingly, malaria in Oregon is not typical of malaria in the world at large. Most cases in
Oregon occur among tourists (coming or going) business travelers, mission workers, immi-
grants, and refugees.

C. Reservoirs — Human cases and carriers.

D. Modes of Transmission

Transmission occurs by the bite of infected mosquitoes. Only certain species of the genus Anoph-
eles are competent vectors of human malaria. These mosquitoes differ enormously in their habits
(e.g., breeding in still or fast-moving water, in fresh or brackish water; feeding in the evening, at
night, or in the daytime; living in forests or in peri-urban areas, etc.), with obvious implications
for exposure risks and control measures.
Person-to-person transmission can occur through blood contact (e.g., transfusions or needle-
sharing), although this is rare in the United States.

E. Distribution of Disease

Malaria is endemic in much of the world, particularly much of the Western Hemisphere between
Mexico and Peru-Bolivia-Brazil, sub-Saharan Africa, South and SE Asia, and parts of the Middle
East, Greece and Turkey. Endemic transmission requires both a pool of infected humans and the
presence of competent vector mosquitoes.
Although once common in parts of the country, malaria has become an exotic disease in the
United States. Nonetheless, one should remain alert to the potential for local transmission. All
cases reported in Oregon in recent years have resulted from exposure abroad. There are
anopheline mosquitoes in Oregon, but they are not very common and, more importantly, not
very effective vectors for human malaria.

F. Incubation Period

Differs by species: 7–14 days for P. falciparum; 8–14 days for P. vivax and P. ovale; 7–30 days for P.
malariae, and can be extended by concurrent drug intake and immunological history.

G. Period of Communicability

Malaria is not spread directly from person to person, absent significant blood exposure during a
period of parasitemia, which can last (intermittently) for weeks to years, absent treatment. Plas-
modium parasites must undergo developmental changes in a competent mosquito host before
being passed back to another human; this takes between a week and a month.

H. Prophylaxis

Local health department staff are often asked questions about malaria prevention. Good infor-
mation is available at many travel clinics and through the CDC’s web page (www.cdc.gov), in-
cluding country-specific recommendations. The risk of malaria is not uniform within most
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countries because of climate, geography, mosquito control efforts, and other factors, and traveler
risk will vary with the style of travel, and it can vary enormously with the seasons. The CDC’s
“Yellow Book,” available on the Internet (current at http://www.cdc.gov/travel/reference.htm), is
perhaps the best general source of up-to-date information.
Despite decades of effort, there are no vaccines available.
There are three parts to prophylaxis: avoiding mosquito bites, suppressing the development of
symptoms (most of which stem from RBC lysis), and preventing recurrence of symptoms down
the road.

1. Avoiding Mosquito Bites

Travelers should wear adequate clothing (long pants, long-sleeved shirts) and use insect repellent
when mosquito exposure can be anticipated. Repellents that contain DEET as the active ingredi-
ent are the most effective, in part because mosquitoes seem to have trouble landing on people
having convulsions.* Staying in fancy resorts (which often attempt to control mosquito popula-
tions) or spending evenings and nights in sealed, air-conditioned hotels can greatly reduce the
risk of being bitten, as well as minimizing the risk of exposure to local culture in general.

2. Chemoprophylaxis

The main issue for most travelers is whether, when, and what kind of chemoprophylaxis is ap-
propriate. Hebdomadal chloroquine was the mainstay of malaria prophylaxis for decades, but
because of widespread resistance among falciparum parasites this regimen is no longer appropri-
ate in Africa, South Asia, and most of the Americas “below” the Panama Canal. Because of the
fluid nature of prophylaxis guidelines, it would be imprudent to offer specifics here. Refer to up-
to-date resources (e.g., the CDC web site) before making specific recommendations.

3. Preventing Recurrences

Ovale and vivax parasites can be sequestered in the liver. These hypnozoites, as they are called,
can emerge weeks or months after an initial attack to cause a relapse. Drugs that are used to treat
symptomatic disease (i.e., the intraerythrocytic parasites) are not effective against hypnozoites.
Thus, to prevent relapse (which is not a certainty, but a possibility), primaquine is generally indi-
cated for persons who have had an attack of ovale or vivax malaria. Be aware, however, that there
are some contraindications to primaquine use (e.g., G6PD deficiency).

I. Treatment

Treatment is complicated by issues of parasite resistance and, to a lesser extent, side effects and
drug availability. Many drugs that are available overseas are not available here; some of them are
good. For non-falciparum malaria, chloroquine remains the drug of choice for treatment; chloro-
quine resistance has only been reported for P. vivax in parts of SE Asia.
Treatment of falciparum malaria is more complicated, because of widespread resistance to chloro-
quine, and, increasingly, mefloquine. Quinine is often the drug of choice, but an ID consult is gen-
erally indicated to get up-to-date treatment recommendations. Because of the potential for rapid
clinical deterioration, clinicians should strongly consider admitting patients with falciparum ma-
laria, at least until the success of therapy is assured. Severely ill patients are typically treated with
IV quinidine in an ICU setting. Side effects can be severe and themselves life-threatening.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

A. Confirmed Case

Confirmation depends on identification of malaria parasites in peripheral blood smear by a com-
petent lab. Parasites are not always readily detectable in every specimen; repeat specimens at 8-
hour intervals increases sensitivity. Speciation of parasites can be difficult, although it is often
possible at least to rule out P. falciparum, which is much better than nothing.

* Just kidding.
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B. Presumptive Case

These would be very rare. In fact, rather than waste a lot of time figuring out some rubric, we’ll
wait until you call about a less-than-confirmed case and we’ll make an ad hoc decision then.

C. Suspect Case (not reportable to OHD)

Persons with fever, chills, and headache and a history of recent travel to an endemic area. These
persons need medical evaluation. If they are epi-linked to someone with a P. falciparum infection,
this should be done immediately. Bear in mind that, in some cases, P. falciparum infections can
progress with a speed that rivals fulminant meningococcal disease.

D. Services Available at the Public Health Laboratory

The PHL can confirm the identification and speciation of malaria parasites on blood smears.
Although not required, if the private lab is unable to make a specific identification, they should
be strongly encouraged to submit specimens to the PHL.

4. ROUTINE CASE INVESTIGATION

Use the OHD Malaria case report form to structure your interview/investigation. Note that
some of the questions differ a bit from those we typical ask for other diseases.

A. Basis of Diagnosis

Clinical details are asked in order to contribute to national (CDC) data. Most of the severe com-
plications listed on the form only occur with falciparum infections, and even then are infrequent.
As noted, labs are sometimes unable to speciate the parasites seen on blood smear. Even if no
specific identification was made, it is often possible to rule out P. falciparum; you may need to
check with the lab to see if they got that far. Encourage them to send the smears (on glass micro-
scope slides) to the PHL.
Epilinks are rarely a big deal, but if a case travelled with family, friends, or some kind of group,
a diagnosis of malaria in one may suggest a similar risk for the others. Assess the health of fam-
ily members or fellow travelers who shared the overseas exposures. Persons with possible
falciparum exposure should receive particularly close scrutiny.

B. Prophylaxis

Most of the questions on the form are self-explanatory. They are tailored for U.S. residents who
were traveling or living abroad during the likely exposure period, and may be more or less rel-
evant for persons with other exposures. Assess as best you can the consistency with which pro-
phylactic measures were used.
The use of mosquito bed nets is considered unnecessary if the traveler is staying in a “modern”
air-conditioned hotel, with windows closed at night (when most Anopheles mosquitoes feed).

C. Potential Exposures

Most cases will have been traveling or living in malarious areas in the weeks before onset. If the
patient has not been out of the United States during the preceding month, or if things don’t
seem to make sense, contact the OHD immediately.
Here are some alternative possibilities:
1. This may be a relapse of a previous infection. “Relapse” has a technical meaning for malaria,

meaning a reseeding of the bloodstream from hypnozoites in the liver. This only happens
with ovale or vivax malaria, and implies that the case was infected at some point and then
either never treated or only treated for bloodstream parasites. Primaquine is the only drug
that goes after the liver stage bugs; it should be given in addition to whatever is used to treat
bloodstream parasites (chloroquine, presumably, since we are not talking about falciparum).

2. This may be a recrudescence of a previous infection, meaning that the case had a low-level
asymptomatic parasitemia that “blossomed” to cause the current illness. Although there are
no long-term liver stage parasites in these infections (and hence no need for primaquine),
such silent infections can persist for 6–18 months or more with P. falciparum and decades for
P. malariae.
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3. They may have been infected by direct inoculation of contaminated blood or blood products
(e.g., transfusions, needle sharing). Consult with OHD about this possibility.

4. They may have been infected by mosquito bite, but not in an endemic area. This is another
potential hot button. So-called “airport malaria” can occur if infective mosquitoes survive
travel on a plane from an endemic area and then fly off and bite people within a few miles of
the airport. Oregon doesn’t get many flights directly from endemic areas, however; this is
more likely to happen (and has) near, say, JFK airport in New York. Another possibility is
that a parasitemic person may return to Oregon from a stay overseas (tourist, refugee, immi-
grant, whatever) and be bitten here by an Anopheles mosquito. Following development in the
mosquito host, the stage could be set for another round of transmission to humans who had
never left the state. This kind of transmission has been documented numerous times in Cali-
fornia, including an outbreak at a Girl Scout camp in the 1960s, and more recently transmis-
sion among migrant workers living in squalid encampments near San Diego. Although
anopheline mosquitoes can be found in Oregon, local transmission is an unlikely scenario.

5. CONTROLLING FURTHER SPREAD

Infected persons should not share needles until their parasitemia clears. Generally, however, no
other specific control measures are indicated.

B. Isolation and Work or Day Care Restrictions

None.

C. Follow up of Cases

The degree of follow-up depends on the infecting species. For vivax and ovale cases, make sure
that treatment includes primaquine to cover hypnozoites, unless medically contraindicated
(which it sometimes is). For falciparum cases, assess the adequacy of treatment; see §6A. This
follow-up usually means verifying the prescribed medication(s) with the physician.

D. Environmental Investigation

None, unless transmission in Oregon is suspected.

6. MANAGING SPECIAL SITUATIONS

A. Undertreated Falciparum Case

The high prevalence of chloroquine resistance among P. falciparum parasites, as well as the po-
tential severity of the illness, makes chloroquine alone usually a poor choice for therapy. Chloro-
quine does have some analgesic properties, however, so depending on the level of resistance, it
may knock down parasite levels sufficiently or at least make the patient feel better for a while,
masking potential treatment failure. If you hear about a falciparum case that was treated with
chloroquine, verify the treatment information with the patient’s physician. Consult with OHD
epidemiologists immediately if the story appears to be true.

B. No Recent Travel to Endemic Areas

Consult with OHD epidemiologists immediately about any case that does not have a history of
recent travel to a malarious area. We will discuss the options and develop a plan ❧



Investigative Guidelines 1 October  2004

Norwalk-like Viruses
(a.k.a. Norovirus, a.k.a. NLV)

1. DISEASE REPORTING

A . Purpose of Reporting and Surveillance

Not reportable as individual cases. Possible common-source outbreaks are reportable. Prompt
follow-up is essential to block ongoing transmission. Commercial products are occasionally
implicated.

B . Laboratory And Physician Reporting Requirements

Viral gastroenteritis is not reportable per se. These infections are never specifically diagnosed in
the clinical setting. In general, you will only hear about Norwalk infections in the context of out-
breaks of acute gastroenteritis. Physicians are required to report suspect outbreaks immediately
after they become aware of them.

C . Local Health Department Reporting and Follow-Up Responsibilities

1. Individual cases should not be reported. Don’t worry, you won’t hear of them.
2. Complaints of possible common-source outbreaks of gastroenteritis (i.e., vomiting, diarrhea, and

other symptoms) must be investigated immediately. Outbreaks of gastroenteritis in nursing
homes and similar settings (which are most often caused by NLV) must likewise be investigated.

3. Notify OHS immediately about possible common-source outbreaks.
4. Outbreak investigation summary forms (www.oshd.org/odpe/guideln/forms/) should be submitted

when an investigation is completed. These are often completed by the coordinating OHS epide-
miologist, however; check before you start on one of these.

2. THE DISEASE AND ITS EPIDEMIOLOGY

A . Etiologic Agents

The “Norwalk-like” viruses (NLV), now classified as "noroviruses," are probably the most com-
mon cause of outbreaks of acute gastroenteritis in Oregon and the United States. There are many
viruses in this group, but the taxonomic relationships between them are not well settled. Origi-
nally, many were named after the location of the first recognized outbreak: Norwalk (Ohio),
Sapporo (Japan), Marin (California), Hawaii (guess), Snow Mountain, Ditchling, Paramatta,
Taunton, etc. The Norwalk outbreak in 1968 was the first of this class, so the whole group is often
called “Norwalk” or (better) “Norwalk-like.” These agents are also collectively referred to as
SRSV’s (for Small Round Structured Viruses). More recently, most of these have been classified
into the Calicivirus family, so “caliciviruses” is becoming another shorthand name for this group.
There are many caliciviruses, however, many of which don’t cause human illness.
It is very rare for these outbreaks to be ascribed to a specific NLV. Hence, it is not really possible
to tell if there are significant epidemiological or clinical differences among the NLV. With our
currently crude understanding, we basically lump these viruses together for epi purposes.
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B . Description of Illness

NLV outbreaks are characterized by high rates of vomiting, diarrhea, nausea, and stomach
cramps. Vomiting is sometimes more commonly reported than diarrhea; this may be particularly
true for children. In addition to the usual gamut of other GI symptoms (nausea, abdominal
cramps, etc.), Norwalk cases typically report headache and myalgias to a degree not seen with
other common agents. Be sure to ask about these symptoms.
Although sometimes intense, this is generally a mild, brief, and self-limited illness that rarely
lasts more than a day or two. Some people may feel “wrung out” for a few days after acute
symptoms have resolved. In most outbreaks, few if any affected persons seek medical attention.
Fewer than 1% are hospitalized. Deaths are very rarely reported—almost all among elderly and
debilitated patients in nursing homes.

C . Reservoirs

Humans are the only known source of the NLV that cause human disease.
D . Sources and Routes of Transmission

NLV are shed in stool and vomit. Most transmission is fecal-oral or “vomit-oral” (yuck). Unlike
other common agents of gastroenteritis, however, there is compelling evidence that NLV can be
spread by the airborne route. Sources of transmission include: food that's uncooked before serv-
ing, shellfish, and environmental surfaces contaminated with feces or vomitus. Data on how
common this is or under what circumstances it may occur are lacking, however.

E . Incubation Period

Given enough individuals in a group, the median incubation period is almost always 32–36
hours. Individual incubations typically range between 24–48 hours, though volunteers studied
had onsets ranging from 10–50 hours.

F . Period of Communicability

Communicability has been inferred from outbreak investigations to last at least 2–3 days post-
recovery for some individuals. It is likely that persons are most infectious during the period of
acute disease. Viral antigens or RNA are detectable in stool for as long as a week after symptoms
resolve, although it is uncertain that this necessarily implies communicability. Remember that
norovirus has a low infectious dose.

G . Treatment

There is no specific therapy. Rehydration may be indicated when vomiting and/or diarrhea is
severe.

H . Susceptibility and Immunity

Little is known about what may be considerable variation in susceptibility to these viruses. Ex-
posure to these agents is very common; >40% of U.S. adults may have antibodies that react with
NLV antigens—close to 100% of children in less developed countries. Paradoxically, antibodies
may be markers for susceptibility rather than protective immunity. For some [presumably ge-
netic] reasons, some individuals may be resistant to clinical illness. Long-term immunity does
not develop after exposure, although there may be some resistance to reinfection that lasts for
several months or so.

3. CASE DEFINITIONS, DIAGNOSIS,  AND LABORATORY SERVICES

A . Case Definitions

There is no fixed case definition, as individual cases are not reportable. During outbreak investi-
gations, a case definition must be developed. For most Norwalk outbreaks, “vomiting or diar-
rhea” is a reasonable case definition, qualified by some time/exposure element (e.g., within 2–3
days of an implicated meal).
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D . Public Health Lab Services

Norwalk-like viral infections are never identified by private labs. Testing in public health and
academic labs became feasible on a significant scale only in the mid-1990s, with the development
of recombinant antigens and molecular probes.
Since 1999, stool samples can be screened at the OSPHL for several of the most common sub-
types of NLVs (but not all). Consult with OHS epidemiologists before specimens are collected.
Food and water testing is generally not practicable.
Try to get 4 but no more than 6 stool specimens from every significant cluster where NLVs are a
potential cause. Specimens should be collected as soon as possible, but, because of the duration
of excretion, if necessary specimens collected several days after symptoms resolve may be worth
testing (if better stuff isn’t available). Fresh (and ideally loose) stool is best; use a clean container
with a tight-fitting screw top (the lab staff get really annoyed when stool samples leak). It doesn’t
have to be sterile. Urine specimen cups or 50 ml centrifuge tubes make ideal
containers. Distribution of over-the-toilet collection pans (the "hats") may increase the yield. Try
to send specimens to OSPHL within 48 hours of collection. Refrigerate (but don't freeze) them
prior to transport.
Serologic tests for antibody levels are available only under special circumstances through the
CDC; consult with the Communicable Disease Section for more details. Paired sera are ideal,
with acute specimens collected <3 days after onset and convalescent sera ~3–4 weeks later.

4. ROUTINE CASE INVESTIGATION

There are no routine investigations. Almost by definition you will be dealing with a “special situ-
ation”—i.e., an outbreak. See §6.

5. CONTROLLING FURTHER SPREAD

A . Educat ion

Advise individuals on measures to avoid further or future exposures.
1. Stress the importance of hand washing to minimize the risk of secondary transmission.
2. Stress the importance of environmental sanitation. Severe vomiting is a hallmark of norovirus

infection and, with its low infectious dose, a little aerosolized vomitus goes a long way to infect-
ing innocents unlucky enough to come in contact with contaminated surfaces. Information about
cleaning up vomitus and feces and other unpleasant tasks can be found at http://
www.dhs.state.or.us/publichealth/acd/outbreak/cleanup.pdf.

3. Persons who have been ill should not work as patient care providers or food handlers—either at
work or at home—for (ideally) 3 days after symptoms resolve. (Note, however, that there is little
legal way to insist on this, once symptoms resolve.)

B . Isolation and Work or Day Care Restrictions

1. Hospitalized patients and residents of nursing homes and similar settings
The Hospital Infection Control Practices Advisory Committee recommends contact precautions
for incontinent or diapered patients with acute diarrhea when the diarrhea has an infectious
cause. Because aerosolized vomitus contains a lot of infectious virus, gowns, gloves, masks, hair
and shoe covers should be worn when a patient is vomiting; bed linens should be handled as
infectious waste.

2. Work Restrictions
By law, persons may not work as food handlers, day care workers, and health care workers as
long as they are symptomatic. Although we have no legal authority to compel it, we strongly
recommend that food handlers and health care workers refrain from food handling and caring
for patients for at least 3 days after diarrhea stops if at all possible. In any event, workers should
be cautioned about the need for scrupulous hand washing. Be aware that viral excretion may
continue for 4–5 days after symptoms resolve.
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3. Case is a Day-Care Worker or Attendee
Symptomatic children should be excluded. Ideally, kids would stay home for a day or two after
they get better too, but good luck trying to convince parents of that.

C . Follow-up of Cases

None indicated.
D . Protection of Contacts

None needed, except hand washing after changing diapers of infected children or other contact
with excreta.

E . Environmental Measures

Advice on improving food-handling or day-care environments may be indicated.

6. MANAGING SPECIAL SITUATIONS, E .G. ,  POSSIBLE OUTBREAKS

A . Common-source Outbreaks

Notify OHS epidemiologists ASAP within 24 hours when you get wind of any possible common-
source outbreaks (503/731-4024). They can help develop questionnaires as necessary and pro-
vide other assistance in data collection and analysis. In addition, they will take care of notifying
neighboring counties and states as appropriate. Many outbreaks that seem to have a limited and
local focus may be connected to events elsewhere (e.g., multi-state distribution of a contami-
nated commercial product).
Likely sources include raw oysters, salads and other cold foods, or other food that gets hands-on
contact. Contaminated water and ice are other possibilities. Infected food handlers are very often
behind the problem. Inquire about recent illness among food handlers; check work/attendance
records. Focus on implicating specific food items [or water, etc.], using epidemiological compari-
sons of cases and control, and evaluating their method of preparation. Ask about recent illness
among food handlers going back at least 5 days before the implicated event.

B . Nursing Homes and Similar Settings

Most outbreaks of NLV in nursing homes are spread rapidly from person to person by the fecal-
oral or vomit-oral route. Attack rates often exceed 50% and usually at least a few residents need
rehydration in an emergency room, even hospitalization. Typically, one or two residents become
ill, followed 1½ days later by an explosion of gastroenteritis among residents, then staff. Staff
absenteeism is often so high that patient care and safety is extremely compromised. Patient
caregivers from temporary staffing agencies are often used, but may become ill themselves after
filling in during a norovirus outbreak and carry the agent (unwittingly, of course) to another fa-
cility. NLV spreads rapidly in nursing homes once it gets started. Sick patients should be
cohorted if at all possible and staff should not work on other patient care units (or in other facili-
ties in the case of caregivers who work for outside agencies that provide fill-in staff). We recom-
mend waiting seven days after the last case occurs before new admissions are permitted. As with
hospitalized patients, diapered or incontinent nursing home residents should be placed on con-
tact precautions, and gowns, gloves and masks should be used when caring for any patients who
are vomiting.

http://oregon.gov/DHS/ph/gm/pertus.shtml
http://oregon.gov/DHS/ph/vi/docs/75.pdf
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C. Reservoirs

Wild and domestic birds, especially psittacine birds (parrots and cockatoos), budgerigars (para-
keets), pigeons, and some poultry (primarily turkey and ducks; not much in chickens).

D. Modes of Transmission

Infection occurs by inhalation of the organism, typically in dust from dried bird droppings. Over
70% of cases reported to CDC over a 10-year period were the result of exposure to pet, caged
birds. Dust can be generated by movement of the bird in the cage, but cage cleaning is probably
a bigger problem. During the clean-up/removal of pigeon droppings prior to building remodel-
ing, repair, or demolition, workers may be exposed to contaminated dust.
Pet bird owners have also become infected when bitten by large psittacine birds. Veterinarians or
bird pathologists have been infected whilst handling carcasses or performing necropsies on in-
fected birds.
Occupational exposure may take place in poultry processing or rendering plants where aerosols
are generated by handling/processing of poultry viscera. While any domestic fowl may carry
the organism, most industrial outbreaks have been associated with turkey processing. Such out-
breaks may be difficult to distinguish from seasonal outbreaks of influenza and similar respira-
tory illness.
Person-to-person spread has only been reported (and this very rarely) in medical settings—via
aerosol. Respiratory therapists may be at greatest risk.

E. Incubation Period

4-15 days, typically about 10 days.

F. Period of Communicability

Apparently healthy birds can be carriers for life, resulting in intermittent shedding of the organ-
ism. Shedding my be precipitated by any stress exerted on the bird—transport, change of feed, a
new cage mate, chilling, etc. Such stress can also lead to the onset of overt disease in the bird.
If humans are contagious at all, it is during periods of paroxysmal coughing. The extent of such
transmission is probable negligible if not in fact nil, and proper antibiotic treatment promptly
resolves any theoretical risk.

G. Treatment and Immunity

C. psittaci is susceptible to most broad spectrum antibiotics. The drug of choice for adults is tet-
racycline (q 6h, PO), continued for 10–14 days after defervescence. Symptoms typically resolve
with 2–3 days of therapy, making compliance (and relapse) a problem. Doxycycline or erythro-
mycin are usually effective; the latter is preferred when tetracyclines are contraindicated (e. g.,
patients <9 years old).
There are many strains of C. psittaci that can cause human disease, and cross-immunity is limited
or non-existent. Even immunity to homologous strains is at best transient. New infections and
clinical disease can develop within months of treatment and recovery, should the individual be
reexposed.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

A. Case Definitions

1. Confirmed Case
• Isolation of C. psittaci from a clinical specimen, or
• compatible illness and a four-fold rise in psittacosis complement-fixing antibody titer (to

≥1:32) in specimens collected at least 2 weeks apart.
2. Presumptive Case

• Compatible illness in a person with a single serum antibody titer of ≥1:32 and a history of ex-
posure to an identified source and/or epi-linked to a confirmed case; or

• compatible illness in a person with a stable titer of ≥1:32 in two serum samples.
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3. Suspect Case (not reportable to OHD)
Anyone with unexplained, compatible, febrile illness with a history of exposure to psittacine birds.

B. Diagnostic Problems

Early treatment with broad spectrum antibiotics usually produces rapid recovery, which is good,
of course, but complicates our ability to confirm the diagnosis. First, treatment may inhibit the
antibody response so a 4-fold rise may not occur. Second, the rapid recovery makes patients less
likely to seek follow-up medical attention; hence, convalescent serum may not be available. Thus,
many “real” cases are never confirmed.
Chlamydiae do not grow on artificial media, but can be cultured in chick embryos. Diagnosis usu-
ally depends on antibody or antigen detection methods. The chlamydial antigens used in the
complement fixation (CF) test are not specific for C. psittaci, and cross reactions with other
Chlamydia spp. are common.
Psittacosis can be difficult to distinguish clinically from legionellosis or other illnesses with sys-
temic and respiratory findings, including Q fever, systemic fungal diseases, tuberculosis, respira-
tory form of tularemia, or bacterial pneumonias. A thorough travel and animal/bird contact
history is critical to proper diagnosis.

C. Services Available at the Center for Public Health Laboratories

The CPHL can test blood/serum specimens for chlamydial antibodies using the CF test on single
or, preferably, paired sera. The convalescent specimen should be collected 3 weeks after comple-
tion of therapy (or onset, if no therapy was instituted), and at least 2 weeks after the first speci-
men.

D. Veterinary Services

A variety of methods are available for avian diagnosis, but bird owners are often reluctant to pay
for them. The Veterinary Diagnostics Laboratory (VDL) at OSU will necropsy birds that may have
died of psittacosis (current charge, $15). Other services are also available at modest charge, includ-
ing screening of bird droppings for chlamydial antigens (typically 3 days of droppings, pooled in
a single specimen). Interested parties can be referred to the VDL (503/737-3261) or to private vet-
erinarians for more information or to arrange testing.

4. ROUTINE CASE INVESTIGATION

A. Determine the Source of Infection

After reviewing the case investigation form, interview the case or others who can provide relevant
information. Pay particular attention to pet bird contact/ownership, occupations that would
bring the case into contact with wild or domestic fowl or their droppings, or avocational pursuits
that would result in these exposures.

B. Identify Potentially Exposed Persons

If a likely source is identified, look for other persons who may have had similar exposures (e. g.,
family members, co-workers). Persons with recent signs or symptoms compatible with psittacosis
should be evaluated.
If droppings/bird carcasses were encountered at a work site, get the names and exposure histories
for others who may have been exposed. As indicated, interview these individuals about recent
illness; symptomatic persons should be referred for medical evaluation.

C. Environmental Evaluation

If the source of infection is a pet bird, obtain the history of ownership, date and place of acquisi-
tion, and bird’s health history. Testing birds or sampling environmental surfaces in the home set-
ting is rarely warranted for public health reasons.
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5. CONTROLLING FURTHER SPREAD

A. Education

Birds should only be obtained from a licensed pet store or aviary. It is estimated that as many as
25,000 exotic birds are smuggled into this country each year. Smuggled birds have not been
through the USDA 30 day quarantine period—which typically includes prophylaxis for pre-
sumptive psittacosis—and are much more likely to be a source of not only psittacosis but other
exotic diseases that could threaten domestic poultry and other birds.
Birds should be housed in clean cages of ample size. Cages should be lined with newspaper that
is changed frequently.

B. Dealing with Infected Birds

To prevent infection, special precautions are needed when dealing with birds that are known or
suspected to be infected. Advise patients with birds about how to minimize aerosol generation
of dry droppings when handling or cleaning the cage of pet birds. Wet mopping, use of oil-im-
pregnated sweeping compounds, and/or spraying the area with a disinfectant mist are helpful.
Soiled cage liners from infected birds should be burned or disinfected before discarding. To dis-
infect cages, first move the birds to another cage. Mist the cage with a spray disenfectant to
minimize aerosolization of dried material, and then scrub it to remove fecal matter. Rinse the
cage in clean water, and disinfect it with 1% solution of household bleach, 70% alcohol, Lysol® or
quaternary ammonium compounds used according to the manufacturer's recommendations.
Allow the cage to air dry, and then rinse it again in clean water before putting the birds back
inside.
Where dust cannot be controlled, encourage the use of a tight-fitting partial face mask with a
HEPA filter element. Simple dust or particle masks are probably ineffective barriers.
Cages and environmental surfaces (floors, countertops) in the room(s) holding the birds should
be cleaned and disinfected on days 30 and 45 of the antibiotic-treatment schedule. All other
items that cannot be disinfected (nest material, litter, etc.) should be discarded.
To treat or propylax infected or exposed birds, bird owners should be referred to a qualified vet-
erinarian. Birds that have been in the same room as the infected bird(s) should be placed on 45
days of low level tetracycline enhanced feed to prevent disease. Antibiotics should not be ad-
ministered in water. Calcium sources (such as a cuttle bone) should be removed from the cage
during the period of medicated feeding, as they can interfere with uptake of tetracycline. Medi-
cated feed is available through veterinarians.

6. MANAGING SPECIAL SITUATIONS

A. Pet Shop-Associated Disease

Special control measures may be necessary at pet stores that have been linked to cases of human
psittacosis, or where there has been a recognized avian outbreak. These measures typically in-
clude the quarantine, treatment, or (if the owner's preference) destruction of exposed birds.
Cleaning of cages and other surfaces is also required, following the guidelines outlined above.
Contact the Health Divison for more information. Both USDA and Oregon Department of Agri-
culture veterinarians may be involved in bird tracing, and OR-OSHA may also be interested.

B. Outbreaks and Occupational Exposures

Contact OHD epidemiologists to discuss possible outbreaks. OR-OSHA is often involved in
investigating occupational exposures ❧
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