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See Table 5. Hepatitis B vaccines:recommended doses and schedules*
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6. MANAGING SPECIAL SITUATIONS

  A. Case is a Health Care Worker

If the case is a dentist, physician, nurse, or other health care worker with potential for
exposing patients by blood or other body fluids,

1. the person should be discouraged from working until the acute clinical illness has resolved;
2. upon return to work, special precautions should be practiced until the HCW is no longer infec-

tious, including:
a. wearing gloves for all procedures during which the hands will be in contact with the

patients’ mucosal surfaces or broken skin;
b. avoiding situations involving sharps that could lead to exposures of susceptibles to blood or

objects contaminated with blood of the case;
c. careful and frequent hand washing.

3. Carriers, particularly those who may be HBeAg-positive, should be encouraged to voluntarily seek
confidential counseling from  Health Services regarding risk reduction strategies, which evalua-
tion would include a review of their practice by an expert panel.

B. Case is a Suspected Iatrogenic Infection

If two or more iatrogenic cases occur in patients of the same dental or health care provider, and the
cases have no other identified plausible source of infection, or other circumstances suggest the
possibility of iatrogenic infection, notify the Communicable Disease Section.

C. Case is a Recent Blood Donor

If the case has donated blood or plasma within the eight weeks prior to onset of symptoms, the
agency that received the blood or plasma should be notified so that any unused product can be
recalled.

D. Case is a Recent  Transfusion Recipient

If transfused blood or blood products are suspected as the possible source of infection, the blood
bank or other agency that provided the implicated lot should be notified so that aliquots of the
blood still on hand, or the donors themselves, can be retested for HBsAg or tested for anti-HBc. Lot
numbers for tracing are usually available through the blood bank at the hospital where the units
were transfused.

E. Case is IgM anti-HBc Positive, without documented HBsAg

The physician ordering the test should be contacted about additional tests performed. It is impor-
tant to rule out HBsAg antigenemia. Persons who are in fact HBsAg-negative may be in the win-
dow period. Otherwise, they most likely have acute infection (with or without symptoms).

F. Case is Pregnant or has just Delivered

Preventing perinatal transmission is perhaps the most important part of case follow-up, and for
this reason the Oregon Immunization Program has an official Perinatal Hepatitis B Prevention
Program.  Participation in this program is mandatory for local health departments, who are paid
for their “case management” activities by the Immunization Program.  Case management activities
and requirements for reporting these activities are described in detail in Appendix 2 of these Guide-
lines and are summarized below.

1. Test Pregnant Women
Pregnant women that have been identified as HBV DNA or HBsAg-positive during prenatal care
should have a complete hepatitis panel done that includes HBeAg testing, since this is a marker of
infectivity.  High risk women who are HBsAg-negative early in pregnancy should be tested late in
pregnancy so that results are available at the time of delivery. All positive maternal test results
must be reported (by both clinicians and laboratories) to the local health department and the
Hepatitis B Case Report Form must be submitted to DHS Health Services (http://oregon.gov/DHS/
ph/acd/diseases/reporting/forms/hepb.pdf).
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2. Treat Infants

Intervention to prevent perinatal hepatitis B infection begins just after delivery and is not, strictly
speaking, a local health department responsibility.  Within 12  hours of birth, both full term and
premature infants with HBV DNA or HBsAg-positive moms should have received hepatitis B im-
mune globulin [HBIG] (0.5 ml IM) and, like all other newborns, the first dose in the hepatitis B vac-
cination series (0.5 ml IM).  HBIG and vaccine should be given at the same time but at different
sites. Premies should not have been given divided or reduced doses. The second and third dose of
vaccine should be given at one month and six months of age; it is the local health department’s
responsibility to  encourage providers to use the schedule as much as possible.
Infants with birth weights <2 kg should be given HBIG (0.5 ml IM) and hepatitis B vaccine (0.5 ml
IM) at or shortly after birth.  The 3-dose hepatitis B vaccine series should be officially started when
the kid reaches 2 kg of weight or two months of age, which ever comes last (these kids will get four
doses of vaccine all together).
Infants with mothers whose HBsAG status is unknown at the time of delivery should receive the
hepatitis B vaccine within 12 hours of birth. Vaccine alone is very effective at preventing infection,
and HBIG is expensive enough that one should wait for test results.  If the mom turns out to be
HBsAg-positive, HBIG should be given before discharge and no later than seven days after birth.

3. Test Infants

Perinatally-exposed infants should be tested for both anti-HBs and  HBsAg 3-9 months following
the last dose of vaccine.  The sero-presence of anti-HBs indicates immunity to hepatitis B.  Hepati-
tis B-immunized children who are not anti-HBsAg-positive should repeat the 3-dose series; 15-
25% will have an antibody response after the fourth dose and 30-50% will respond after the sixth
dose.  Children who don’t respond to six doses of vaccine probably never will.
A perinatally-exposed infant who is HBsAG-positive 45 days or more after birth is  considered to
be infected with hepatitis B, and infectious to others through the usual modes of transmission.
The HBsAg-positive kid must be reported to the local health department and the Hepatitis B Case
Report Form submitted to Health Services (http://www.healthoregon.org/odpe/guidln/forms/hepb.pdf).

4. Track the Delivery

 It is standard of care for mothers to be screened as part of prenatal care. Work with the OB/GYN
to ensure that HBIG and vaccine are available (and given) at birth; work with the pediatrician to
ensure that subsequent vaccine doses are given. Establish your own tickler file for follow-up, and
notify the Immunization Section so that they can do the same. Redundancy is good. Try to get
back-up phone numbers for friends or relatives who may be able to help you locate the family over
the 6 months following delivery, should they move. The parents must understand what is going
on.

G. Possible Common-source Outbreaks

 Contact communicable disease epidemiologists at OHS immediately.

7. GLOSSARY OF TERMS

ALT/AST:  these are both liver enzymes classified as serum aminotransferases or transaminases
and are useful indicators of liver damage.  Alanine aminotransferase is usually abbreviated as
ALT (or SGOT) and is particularly sensitive for assessing liver damage secondary to HCV. As-
partate aminotransferase is referred to as AST (or SGPT).  In acute hepatitis A or B, an elevation
in either one is required to meet the case definition, while the hepatitis C case definition requires
an elevation in the ALT to over 400 IU/L.
Anti-HCV EIA:  enzyme immunoassay to measure HCV antibody.  Indicates presence of antibody
only and cannot be used to distinguish between recent and past infection.  Additional testing is
required to determine if the individual is chronically infected.



March 2008Investigative Guidelines 13

Hepatitis B

HBsAg:  hepatitis B surface antigen, a marker of replicating virus.  It occurs as part of acute infec-
tion and persists in chronic infection.  Its presence indicates that the patient is considered to be
infectious.
HBeAg:  hepatitis B e antigen, a core protein exported from infected liver cells and a marker of
high levels of infectivity.  Similar to HBsAg, it occurs (albeit transiently) as part of acute infection
and may persist in the chronic carrier state.

HBe Ab:  hepatitis B e antibody is produced by the immune system temporarily during acute HBV
infection and may persist in chronic infections. Spontaneous conversion from e antigen to e anti-
body (a change known as seroconversion) is a predictor of long-term clearance of HBV in patients
undergoing antiviral therapy and indicates lower levels of HBV.  Chronic hepatitis B surface anti-
gen carriers can be positive for either HBeAg or anti-HBe, but are less infectious when anti-HBe is
present.

HBV DNA:  signifies active replication of the virus and indicates that the patient is infectious.  It
is usually measured to test for chronic infection, and the viral load may be used to decide whether
treatment is warranted.
HCV genotype:  HCV can be divided into at least 6 different genotypes.  Genotype 1 is the most
common in the US, accounting for 70%-75% of infections.
IgM anti-HAV:  IgM antibody to HAV.  Indicates acute infection with HAV.
IgM Anti-HBc:  IgM antibody to hepatitis B core antigen, indicative of recent infection with HBV.
Antibody to core antigen only occurs following infection, not immunization.
RIBA:  recombinant immunoblot assay, a more specific test for anti-HCV antibody (in other words,
it’s good for ruling out false positives).  It is not as sensitive as the anti-HCV EIA and should not be
used as an initial screening test, but it is useful for ruling out false-positive EIA tests.
PCR:  polymerase chain reaction, used to measure HCV RNA and indicates active replication of
the virus (e.g., the chronic carrier state).  The qualitative PCR is more sensitive than the quantita-
tive assay and is preferred for the initial test.  The quantitative PCR is often used to guide initial
treatment decisions and to follow the progress of individuals undergoing treatment.
Signal-cutoff ratio:  can be used to help determine the likelihood that a positive anti-HCV EIA rep-
resents a true positive.  Each assay has a cut-off value that is considered a “positive” result; the
signal-cutoff ratio can be calculated by dividing the optical density (OD) value of the sample being
tested (e.g., the client’s test result) by that particular assay’s cut-off value. As seen in the Table,
each test kit or assay has a signal-cutoff ratio above which the client has a 95% probability of being
HCV-positive.  If a client’s signal-cutoff ratio is equal or above the ratios listed in the Table, they
can be counseled that they have antibodies to HCV.  However, they would still need a PCR test to
determine if they are chronically infected.  For surveillance purposes, a patient reported with low
signal-cutoff ratio (i.e., their Abbott HCV EIA 2.0 test result is above the threshold for a positive
test, but the signal-cutoff ratio is below 3.8) would not be considered a case (and thus does not
have to be reported).

UPDATE LOG

May 2007  D. 2. Pre-exposure vaccination recommendations expanded to  include  non-sexual
household contacts of acute HBV cases, especially children and adolescents, and household and
sexual contacts of  all HBsAg+ persons.  Eliminated “indeterminate” case definition.  Expanded
the acute case definition to include +HBsAg results.
March 2008 IC.4 LHDs encouraged to verify pregnancy status on women of child-bearing age
(15–55 years).
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Oregon Perinatal Hepatitis B Prevention Program 
 

 
The following document is a compilation of the recommendations of the Advisory Committee on 
Immunization Practices (ACIP) for a comprehensive strategy to eliminate transmission of Hepatitis B virus 
(HBV)1 and the chapters on hepatitis B from the American Academy of Pediatrics (AAP) Red Book 20062 
and the 9th Edition of CDC’s Epidemiology and Prevention of Vaccine-Preventable Disease3.   
 
The intent of these guidelines is to provide communicable disease nurses and perinatal hepatitis B case 
management coordinators with reference material and specific instructions for HBV antigen testing, 
management, and reporting of pregnant women, their household and sexual contacts, and HBV-exposed 
infants during the perinatal period (Box 1).  The Oregon Perinatal Hepatitis B Prevention Program 
includes case management, follow-up, and reporting of pregnant women positive for hepatitis B surface 
antigen (HBsAg), infants exposed perinatally to mothers positive for HBsAg, and HBV-exposed household 
and sexual contacts of the mother-infant pair.  
 

Box 1.  Summary of perinatal hepatitis B vaccination recommendations. 

• Pregnant women 

• All pregnant women shall be tested routinely for hepatitis B surface antigen 
(HBsAg) in each pregnancy. 

• Susceptible pregnant women who are identified as being at risk for HBV infection 
during pregnancy should be vaccinated. 

• Infants 

• At birth 

• Infants born to HBsAg-positive mothers should receive hepatitis B vaccine and 
hepatitis B immune globulin (HBIG) within 12 hours of birth. 

• Infants born to mothers with an unknown HBsAg status should receive 
hepatitis B vaccine within 12 hours of birth.  The mother should be tested to 
determine her HBsAg status as soon as possible (ASAP).  If the mother is 
HBsAg-positive, the infant should receive HBIG ASAP, but no later than 7 days 
of age. 

• Full-term infants who are medically stable and weigh ≥2000 g born to HBsAg-
negative mothers should receive the single-antigen hepatitis B vaccine before 
hospital discharge. 

• Preterm infants who weigh <2000 g born to HBsAg-negative mothers should 
receive the first dose of vaccine at hospital discharge or 1 month after birth. 

• After birth 

• All infants should complete the hepatitis B vaccine series with either single-
antigen or combination vaccine, according to a recommended vaccination 
schedule (see Tables 2 and 3). 

• After completion of the hepatitis B vaccine series, infants born to HBsAg-
positive mothers should be tested for HBsAg and antibody to HBsAg (anti-HBs) 
at age 9-18 months. 

• Household and sexual contacts 

• All household contacts and sex partners of HBsAg-positive mothers identified 
during screening of the mother shall be tracked and should receive testing and 
post-exposure prophylaxis as appropriate. 

 
 

1. BACKGROUND  
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A. Testing pregnant women for HBsAg  
 

All pregnant women shall be tested routinely for HBsAg, a marker for infectiousness, during an 
early prenatal visit (e.g., first trimester) in each pregnancy, even if they have been previously 
vaccinated or tested.  As of January 1, 2006, Oregon requires routine HBsAg testing of pregnant 
women unless a woman specifically refuses the test.4  HBsAg testing may be conducted at the same 
time other routine prenatal laboratory testing is done.1,2   
 
Pregnant women who  

• were not screened prenatally, or 
• engage in behaviors that put them at high risk for infection, or 
• present with clinical hepatitis 

should be tested at the time of admission to the hospital for delivery.   
 

Behaviors that place women at high risk for infection include  
• personal injection drug use OR  
• having had  

o more than one sex partner in the previous 6 months, or  
o an HBsAg-positive sex partner, or  
o a partner who has been evaluated or treated for a sexually transmitted disease (STD), or 
o a partner who is a recent or current injection drug user.   

 
When pregnant women are tested for HBsAg at the time of admission for delivery, shortened testing 
protocols should be used and initially reactive results should be immediately reported to the 
attending physician to expedite administration of immunoprophylaxis to infants. 

 
B. Case-management of HBsAg-positive women  

 
Women who are HBsAg-positive should be identified to ensure that their infants receive 

timely post-exposure prophylaxis and follow-up.  The woman’s health-care provider should 
send a copy of the original laboratory report, if available, indicating the pregnant woman’s 
HBsAg status to the hospital where delivery is planned. 
 
Women who are HBsAg-positive should be provided with appropriate counseling and 

medical management.  HBsAg-positive pregnant women should receive information concerning 
HBV that discusses: 

• Medical evaluation and possible treatment of chronic HBV, 
• Modes of transmission, 
• Perinatal transmission risk and consequences of perinatal transmission, 
• Prevention of HBV transmission to contacts, 
• Importance of post-exposure prophylaxis, and 
• Substance abuse treatment, if appropriate. 

 
C. Reporting of HBsAg-positive women 

 
HBsAg-positive individuals are reportable in the State of Oregon, regardless of whether the HBV 
infection is acute or chronic.  A pregnant woman who is HBsAg-positive must be reported to Acute 
and Communicable Disease Prevention (ACDP) and with each pregnancy to the Immunization 
Program of the Oregon Public Health Division.  If you are unsure if an HBsAg-positive individual has 

2. STANDARD OF CARE FOR ALL PREGNANT WOMEN  
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been previously reported in Oregon, please contact the Perinatal Hepatitis B Prevention Program 
Coordinator. 
 

D. Vaccinating pregnant women at risk for HBV infection 
 

Susceptible pregnant women at risk for HBV infection during pregnancy should be 
vaccinated.  See Section 2.A. for risk factors.  Table 1 provides a summary of the recommended 
doses by age group and vaccine type for the currently licensed hepatitis B vaccine formulations.  

 
Table 1.  Recommended doses of currently licensed formulations of hepatitis B vaccine by age group and vaccine type. 

Single-antigen vaccine Combination vaccine  

Recombivax HB Engerix-B Comvax1 Pediarix2 Twinrix3 

Age group Dose 
(µg) 4 

Volume 
(mL) 

Dose 
(µg) 4 

Volume 
(mL) 

Dose 
(µg) 4 

Volume 
(mL) 

Dose 
(µg) 4 

Volume 
(mL) 

Dose 
(µg) 4 

Volume 
(mL) 

Infants  
   (<1 years) 

5 0.5 10 0.5 5 0.5 10 0.5 NA NA 

Children  
   (1-10 years) 

5 0.5 10 0.5 5 1 0.5 10 2 0.5 NA NA 

Adolescents  
   (11-19 years) 

5 5 0.5 10 0.5 NA NA NA NA NA 3 NA 

Adults  
   (≥20 years) 

10 1.0 20 1.0 NA NA NA NA 20 3 1.0 

Immunocompromised 
persons & hemodialysis 
patients  

          

<20 years 6 5 0.5 10 0.5 NA NA NA NA NA NA 

≥20 years 40 7 1.0 40 8 2.0 NA NA NA NA NA NA 
1 Combined hepatitis B-Haemophilus influenzae type b conjugate vaccine.  This vaccine cannot be administered at birth, before 6 weeks 
of age, or after 71 months (≥6 years) of age. 
2 Combined hepatitis B-diphtheria, tetanus, and acellular pertussis-inactivated poliovirus vaccine.  This vaccine cannot be administered at 
birth, before 6 weeks of age, or after 83 months (≥7 years) of age. 
3 Combined hepatitis A and hepatitis B vaccine.  This vaccine is recommended for persons ≥18 years of age who are at increased risk for 
both hepatitis B virus and hepatitis A virus infections. 
4 Recombinant hepatitis B surface antigen protein dose. 
5 If an adult formulation of Recombivax HB is used (i.e., 10 µg dose, 1.0 mL volume), the vaccine is administered on a 2-dose schedule. 
6 Higher doses might be more immunogenic, but no specific recommendations have been made. 
7 Dialysis formulation administered on a 3-dose schedule at 0, 1, and 6 months. 
8 Two 1.0-mL doses administered at one site, on a 4-dose schedule at 0, 1, 2, and 6 months. 
NA = Not Applicable. 

 
 

 
A. Management of infants weighing ≥2000 g at birth 
 

1.  Infants (≥2000 g) born to HBsAg-positive women 
 

All infants born to HBsAg-positive women should receive single antigen hepatitis B 

vaccine and hepatitis B immune globulin (HBIG) within 12 hours of birth.  The hepatitis B 
vaccine and HBIG should be administered concurrently, by intramuscular injection, and at different 
injection sites.  The vaccine series should be completed according to the recommended schedule for 
infants born to HBsAg-positive women (Table 2).  The final dose in the vaccine series should not be 
administered before the infant is 24 weeks (164 days) of age.  Post-vaccination testing for anti-HBs 
and HBsAg should be performed after completion of the vaccine series, at 9-18 months of age (see 
section 3.C.).   

3. INFANT MANAGEMENT 
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Table 2.  Hepatitis B vaccine schedules for newborn infants by maternal hepatitis B surface antigen (HBsAg) 
status*. 

Single-antigen vaccine Single antigen + combination vaccine Maternal HBsAg 
status Dose Age Dose Age 

 

Positive 1† Birth (within 12 hours) 1† Birth (within 12 hours) 

 HBIG§ Birth (within 12 hours) HBIG Birth (within 12 hours) 

 2 1-2 months 2 2 months 

 3¶ 6 months 3 4 months 

   4¶ 6 months (Pediarix) or  
12-15 months (Comvax) 

 

Unknown** 1† Birth (within 12 hours) 1† Birth (within 12 hours) 

 2 1-2 months 2 2 months 

 3¶ 6 months 3 4 months 

   4¶ 6 months (Pediarix) or  
12-15 months (Comvax) 

 

Negative 1†, †† Birth (before discharge) 1†, †† Birth (before discharge) 

 2 1-2 months 2 2 months 

 3¶ 6-18 months 3 4 months 

   4¶ 6 months (Pediarix) or  
12-15 months (Comvax) 

 

* See Table 3 for vaccine schedules for preterm infants weighing <2000 g. 
† Recombivax HB or Engerix-B should be used for the birth dose.  Comvax and Pediarix cannot be administered at birth or before 
age 6 weeks. 
§ Hepatitis B immune globulin (0.5 mL) administered intramuscularly in a separate site from vaccine. 
¶ The final dose in the vaccine series should not be administered before age 24 weeks (164 days). 
** Mothers should have blood drawn and tested for HBsAg as soon as possible after admission for delivery; if the mother is found 
to be HBsAg-positive, the infant should receive HBIG as soon as possible but no later than age 7 days. 
†† On a case-by-case basis and only in rare circumstances, the first dose may be delayed until after hospital discharge for an infant 
who weighs ≥2000 g and whose mother is HBsAg negative, but only if a physician’s order to withhold the birth dose and a copy of 
the mother’s original HBsAg-negative laboratory report are documented in the infant’s medical record. 

 
Note.  Oregon Public Health Division does not provide HBIG to hospitals or health departments at this 
time.  Hospitals should purchase HBIG directly from the manufacturer or from the distributor of their 
choice.  

 
 
2.  Infants (≥2000 g) born to women of unknown HBsAg status 
 

Women admitted for delivery without documentation of HBsAg test results should have 
blood drawn and tested as soon as possible after admission.   

 
While test results are pending, all infants born to women without documentation of 
HBsAg test results should receive the first dose of single antigen hepatitis B vaccine 

within 12 hours of birth.   
 

• If the mother is determined to be HBsAg-positive, her infant should receive the 
additional protection of HBIG as soon as possible but no later than 7 days of age.  The 
efficacy of HBIG administered after 48 hours of age, however, is not known.  The hepatitis 
B vaccine and HBIG should be administered by intramuscular injection and at different 
injection sites.  The vaccine series should be completed according to the recommended 
schedule for infants born to HBsAg-positive women (Table 2).  The final dose in the vaccine 
series should not be administered before the infant is 24 weeks (164 days) of age.  Post-
vaccination testing for anti-HBs and HBsAg should be performed after completion of the 
vaccine series, at 9-18 months of age (see Section 3.C.).   
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• If the mother is determined to be HBsAg-negative, the vaccine series should be 

completed according to a recommended schedule for infants born to HBs-Ag-negative 
women (Table 2).  The vaccine should be administered by intramuscular injection.  The final 
dose in the vaccine series should not be administered before the infant is 24 
weeks (164 days) of age.   

 
• If the mother has never been tested to determine her HBsAg status, the vaccine 

series should be completed according to the recommended schedule for infants 
born to HBsAg-positive women (Table 2).  The vaccine should be administered by 
intramuscular injection.  The final dose in the vaccine series should not be administered 
before the infant is 24 weeks (164 days) of age.  Post-vaccination testing for anti-HBs and 
HBsAg should be performed after completion of the vaccine series, at 9-18 months of age 
(see Section 3.C.).   

 
B. Management of infants weighing <2000 g at birth 

 
1.  Infants (<2000 g) born to HBsAg-positive women 
 
Preterm infants weighing <2000 g born to HBsAg-positive women should receive single antigen 
hepatitis B vaccine and hepatitis B immune globulin (HBIG) within 12 hours of birth.  The hepatitis B 
vaccine and HBIG should be administered concurrently, by intramuscular injection, and at different 
injection sites.  However, the initial vaccine (birth dose) should not be counted as part of the vaccine 
series because of the potentially reduced immunogenicity of hepatitis B vaccine in these infants.  The 
vaccine series (3 additional doses) should be completed beginning when the infant reaches 1 month 
of age in accordance with the recommended schedule for infants born to HBsAg-positive women 
(Table 3).  The final dose (4th dose) in the vaccine series should not be administered before the 
infant is 24 weeks (164 days) of age.  Post-vaccination testing for anti-HBs and HBsAg should be 
performed after completion of the vaccine series, at 9-18 months of age (see Section 3.C.).   

 

 

Table 3.  Hepatitis B immunization management of preterm infants weighing <2000 g by maternal hepatitis B 
surface antigen (HBsAg) status. 

Maternal 
HBsAg status 

Recommendation Age 

Positive • HBIG* AND hepatitis B vaccine 
• Continue vaccine series according to recommended schedule 

for infants born to HBsAg-positive mothers (see Table 2) 
• Do not count birth dose as part of the vaccine series 
• Test for HBsAg and HBs† after completion of the vaccine 

series 

• within 12 hours of birth 
• Begin at age 1-2 months 

 
 

• 9-18 months of age 

 

Unknown • HBIG AND hepatitis B vaccine 
• Test mother for HBsAg 
• Continue vaccine series according to recommended schedule 

based on mother’s HBsAg status (see Table 2) 
• Do not count birth dose as part of the vaccine series 
• Test for HBsAg and anti-HBs† after completion of the vaccine 

series, if necessary 

• within 12 hours of birth 
 
• Begin at age 1-2 months 

 
 

• 9-18 months of age 

 

Negative • May delay first dose of hepatitis B vaccine 
 
• Complete vaccine series (see Table 2) 

• At hospital discharge or 
begin at 1 month of age 

 

* Hepatitis B immune globulin.  † Antibody to HBsAg. 
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Note.  Oregon Public Health Division does not provide HBIG to hospitals or health departments at this 
time.  Hospitals should purchase HBIG directly from the manufacturer or from the distributor of their 
choice.  
 
2.  Infants (<2000 g) born to women of unknown HBsAg status 

 
Because of potentially decreased immunogenicity of vaccine in preterm infants weighing <2000 g, 
these infants born to women without documentation of HBsAg test results should receive 

BOTH single antigen hepatitis B vaccine and HBIG if the mother’s HBsAg status cannot be 
determined within 12 hours of birth.  The hepatitis B vaccine and HBIG should be administered 
concurrently, by intramuscular injection, and at different injection sites.  However, the initial vaccine 
(birth dose) should not be counted as part of the vaccine series.  The vaccine series (3 additional 
doses) should be completed beginning when the infant reaches 1 month of age in accordance with 
the recommended schedule for infants born to HBsAg-positive women or HBsAg-negative women, 
based on the woman’s test results (Table 3).  The final dose (4th dose) in the vaccine series 
should not be administered before the infant is 24 weeks (164 days) of age.   
 
If the infant was born to an HBsAg-positive woman, post-vaccination testing for anti-HBs and HBsAg 
should be performed on the infant after completion of the vaccine series, at 9-18 months of age (see 
Section 3.C.).   

 
C.  Post-vaccination serology  

 
Infants born to HBsAg-positive mothers should be tested for both HBsAg and anti-HBs 

after completion of the hepatitis B vaccine series at 9-18 months of age.  Post-
vaccination testing includes serological screening for two different markers, each for a 
specific reason:  

• HBsAg -- to determine whether they have become infected with the hepatitis B virus; AND  
• Anti-HBs -- to determine whether the vaccine was effective in mounting an immune response 

in the recipient.  
For a table of hepatitis B markers and interpretation of serologic test results, see Table 4.   
 

• Testing should not be performed before age 9 months to avoid detection of anti-

HBs from HBIG administered during infancy and to maximize the likelihood of 
detecting late HBV infection. 

• Anti-HBc testing of infants if NOT recommended because passively acquired maternal 
anti-HBc might be detected in infants born to HBV-infected mothers to age 24 months. 

• HBsAg-negative infants with anti-HBs levels ≥10 mIU/mL are protected and need no 
further medical management. 

• HBsAg-negative infants with anti-HBs levels <10mIU/mL should be revaccinated 
with a second 3-dose series and retested 1-2 months after the final dose of vaccine.  Infants 
who are HBsAg-positive should receive appropriate follow-up.  Note.  In a study of infants 
born to HBsAg-mothers who did not respond to a primary vaccine series indicated that all 
those not infected with HBV responded satisfactorily to a repeat 3-dose revaccination series.5  
Data suggests that children who have no detectable antibody after 6 doses of vaccine would 
NOT benefit from additional hepatitis B vaccine doses. 
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Table 4.  Typical interpretation of serologic test results for hepatitis B virus infection. 

Serologic Marker  

HBsAg 1 
Total anti-
HBc 2 

IgM 3 anti-
HBc 

Anti-HBs 4 Interpretation 

NEGATIVE NEGATIVE NEGATIVE NEGATIVE Never infected 

POSITIVE 5 NEGATIVE NEGATIVE NEGATIVE 
Early acute infection; transient (up to 18 days) after 
vaccination 

POSITIVE POSITIVE POSITIVE NEGATIVE Acute infection 

NEGATIVE POSITIVE POSITIVE NEGATIVE Acute resolving infection 

NEGATIVE POSITIVE NEGATIVE POSITIVE Recovered from past infection and immune 

POSITIVE POSITIVE NEGATIVE NEGATIVE Chronic infection 

NEGATIVE POSITIVE NEGATIVE NEGATIVE 
False positive (i.e., susceptible); past infection; “low-
level” chronic infection; 6 passive transfer to infant born 
to HBsAg-positive mother 

NEGATIVE NEGATIVE NEGATIVE POSITIVE 
Immune if concentration is ≥10mlU/mL, 7 passive transfer 
after hepatitis B immune globulin administration 

 
1 Hepatitis B surface antigen.  2 Antibody to hepatitis B core antigen.  3 Immunoglobulin M.  4 Antibody to HBsAg.   
5 To ensure that an HBsAg-positive test result is not a false positive, samples with repeatedly reactive HBsAg results should be 
tested with a licensed (and, if appropriate, neutralizing confirmatory) test. 
6 Persons positive for only anti-HBc are unlikely to be infectious except under circumstances in which they are the source for direct 
percutaneous exposure of susceptible recipients to large quantities of virus (e.g., blood transfusion or organ transplant). 
7 Milli-International Units per milliliter. 

 
 
Note.  Testing is available free to local health departments through the Oregon State Public Health 
Laboratory (see the OSPHL’s “Guide to Services” manual).  There is a small charge for testing 
ordered by private providers.   

 
D.  Reporting and follow-up of HBsAg-exposed infants 
 
The Perinatal Hepatitis B Prevention Program requires the identification and management of 

infants born to HBsAg-positive women and to women without HBsAg test results.  Case 
management involves coordinated, consistent communication among local health departments, the 
pregnant woman’s health care provider(s), the newborn’s health care provider(s), the birthing hospitals 
and birthing centers, testing laboratories, and the Oregon Public Health Division.  The Oregon Perinatal 
Hepatitis B Prevention Program recommends the following ACIP guidelines.  Contact information for the 
Immunization Program is provided at the end of this document. 

• Initiation of vaccine series 

o Identification and management of infants born to HBsAg-positive women 
� Delivery hospitals and birthing centers should implement policies and procedures to 

ensure identification and initiation of post-exposure immunization of infants born to 
HBsAg-positive women.  

� Delivery hospitals and birthing centers should document the date and time of birth and 
the date and time of administration of hepatitis B vaccine and HBIG for all infants born to 
HBsAg-positive women. 

o Identification and management of infants born to women without HBsAg test results 
� Delivery hospitals and birthing centers should implement policies and procedures to 

ensure identification and initiation of post-exposure immunization of infants born to 
women with unknown HBsAg status at the time of delivery. 
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� Delivery hospitals and birthing centers should document the date and time of birth, the 
date and time of administration of hepatitis B vaccine, and maternal HBsAg test results 
for all infants born to women with unknown HBsAg status at the time of delivery. 

o Dose 1 / Birth Dose:  Complete the Infant’s information on the “Perinatal Hepatitis B 
Prevention Program — Case Management Report” as soon as the infant receives HBIG and 
the first dose of the hepatitis B vaccine.  Fax or photocopy the form and send the copy to the 
Immunization Program.  If the local health department utilizes the electronic case 
management system and uploads data to the state, the appropriate information concerning 
administration of HBIG and the first dose of the hepatitis B vaccine should be documented in 
the system.  Data should be uploaded biweekly to the state. 

• Completion of vaccine series 

o Health-care providers should document the dates of administration of all doses of the 
hepatitis B vaccine series of all infants born to HBsAg-positive women. 

o Dose 2:  Complete the Infant’s information on the “Perinatal Hepatitis B Prevention Program 
— Case Management Report” as soon as the infant receives the second dose of the hepatitis 
B vaccine.  Fax or photocopy the form and send the copy to the Immunization Program.   

o Dose 3:  Complete the Infant’s information on the “Perinatal Hepatitis B Prevention Program 
— Case Management Report” as soon as the infant receives the third dose of the hepatitis B 
vaccine.  Fax or photocopy the form and send the copy to the Immunization Program. 

o Dose 4:  Complete the Infant’s information on the “Perinatal Hepatitis B Prevention Program 
— Case Management Report” as soon as the infant receives the fourth dose of the hepatitis B 
vaccine if the vaccination schedule calls for administration in 4 doses.  Fax or photocopy the 
form and send the copy to the Immunization Program. 

o If the local health department utilizes the electronic case management system and uploads 
data to the state, the appropriate information concerning administration of the second / third 
/ fourth dose (if applicable) of the hepatitis B vaccine should be documented in the system.  
Data should be uploaded biweekly to the state. 

• Completion of post-vaccination testing 

o Health-care providers should document the results of testing for HBsAg and anti-HBs after 
completion of the hepatitis B vaccine series for all infants born to HBsAg-positive women 

o Post-vaccination Serology and Reimbursement:  Complete the sections Infant’s information 
on the “Perinatal Hepatitis B Prevention Program — Case Management Report” after the child 
has completed the 3-dose series and the post-vaccination serology test results have been 
received.  Fax or photocopy the form and send the copy to the Immunization Program. The 
reimbursement for a completed case investigation of a mother-infant pair is $70.00.  Partial 
reimbursement is also given based on how much follow-up is completed. Reimbursement is 
paid annually in August for the previous 12 months (August–July). 

o Should the child not complete the 3-dose series of vaccine and/or the post-vaccination 
serology within a reasonable amount of time, complete the lost to follow-up and 
reimbursement sections.  Fax or photocopy the form and send the copy to the Immunization 
Program. 

o If the local health department utilizes the electronic case management system and uploads 
data to the state, the appropriate information concerning post-vaccination testing should be 
documented in the system.  Data should be uploaded biweekly to the state. 
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Household contacts, sex partners, and needle-sharing contacts of HBsAg-positive women 
identified through prenatal screening should be contacted and referred to the local health department 
for: 

• Testing for HBV infection, 
• Administration of the first dose of hepatitis B vaccine immediately after collection of a blood 

sample for serologic testing, and  
• Appropriate counseling on methods to prevent or reduce the risk of HBV transmission. 

Complete the vaccine series using an age-appropriate vaccine dose and schedule (see Table 1).  
Incompletely vaccinated persons should complete the vaccine series.  Sex partners of HBsAg-positive 
individuals and HBsAg-positive individuals should be counseled on methods to prevent or reduce the risk 
of HBV transmission. 
 
A.  Prevaccination serologic testing for susceptibility 

 
Prevaccination testing is recommended for unvaccinated household, sexual, and needle-sharing 
contacts of HBsAg-positive individuals.  Testing is not usually indicated for infants, children, and 
adolescents born in the United States.  Anti-HBc is the test of choice for prevaccination 
testing. 

• Individuals who are anti-HBc-negative are susceptible and should complete the vaccine 
series. 

• Individuals who are anti-HBc-positive should be tested for HBsAg. 
• HBsAg testing may be performed on the same specimen collected for anti-HBc 

testing. 
 
B. Post-vaccination testing for serologic response 
 

Testing after vaccination is recommended only for certain individuals whose subsequent clinical 
management depends on knowledge of their immune status.  This includes the sex partners of 
HBsAg-positive individuals in order to determine the need for revaccination and for counseling on 
methods to prevent or reduce the risk of hepatitis B transmission. 

• Testing should be performed 1-2 months after administration of the last dose of the vaccine 
series by using a method that allows determination of a protective level of anti-HBs (≥10 
mIU/mL). 

• Persons found to have anti-HBs levels of <10 mIU/mL after the primary vaccine series should 
be revaccinated. 

• Persons who do not respond to revaccination should be tested for HBsAg. 
• HBsAg-positive individuals should receive appropriate management and any household, 

sexual, or needle-sharing contacts should be identified, tested, and vaccinated. 
• HBsAg-negative individuals should be considered susceptible and should be counseled on 

methods to prevent or reduce the risk of hepatitis B transmission as well as the need to 
obtain HBIG post-exposure prophylaxis for any known or likely parenteral exposure to 
HBsAg-positive blood. 

 
C.  Reporting of contacts 

 
1.  Dose 1:  Complete the contact’s information on the “Perinatal Hepatitis B Prevention Program – 

Case Management Report” as soon as the contact receives first dose of the hepatitis B vaccine 
and HBIG if indicated.  Fax or photocopy the form and send the copy to the Immunization 
Program.   

4. HOUSEHOLD CONTACTS AND SEX PARTNERS OF HBsAg-POSITIVE WOMEN  
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2.  Dose 2:  Complete the contact’s information on the “Perinatal Hepatitis B Prevention Program – 
Case Management Report” as soon as the contact receives the second dose of the hepatitis B 
vaccine.  Fax or photocopy the form and send the copy to the Immunization Program.  

3.  Dose 3:  Complete the contact’s information on the “Perinatal Hepatitis B Prevention Program – 
Case Management Report” as soon as the contact receives the third dose of the hepatitis B 
vaccine.  Fax or photocopy the form and send the copy to the Immunization Program.  

4.  Post-vaccination Serology and Reimbursement:  Complete the appropriate sections of the 
“Perinatal Hepatitis B Prevention Program – Case Management Report” after the contact has 
completed the 3-dose series and the post-vaccination serology test results have been received.  
Fax or photocopy the form and send the copy to the Immunization Program.  The reimbursement 
for a completed case investigation of a household contact is $50.00.  Partial reimbursement is 
also given based on how much follow-up is completed. Reimbursement is paid annually in August 
for the previous 12 months (August–July). 

5.  If the local health department utilizes the electronic case management system and uploads data 
to the state, the appropriate information concerning administration of the hepatitis B vaccine 
doses should be documented in the system.  Data should be uploaded biweekly to the state. 

 

  
1.   Centers for Disease Control and Prevention.  A comprehensive immunization strategy to eliminate 

transmission of hepatitis B virus infection in the United States: recommendations of the Advisory 
Committee on Immunization Practices (ACIP), Part 1:  Immunization of Infants, Children, and 
Adolescents.  MMWR 2005; 54(No. RR-16):1-34. 

2.   Hepatitis B. In: 2006 Red Book: Report of the Committee on Infectious Diseases. Pickering LK, ed., 
26th ed. Elk Grove Village, IL: American Academy of Pediatrics; 2006. 

3.   Hepatitis B: In: Epidemiology and Prevention of Vaccine-Preventable Diseases (“Pink Book”).  
Atkinson W, Hamborsky J, Wolfe S, eds., 9th ed. Washington DC: Public Health Foundation; 2006: 
207-231.  

4.   Oregon Administrative Rule 333-019-0036. 
5.   Tan KL, Goh KT, Oon CJ, Chan SH.  Immunogenicity of recombinant yeast-derived hepatitis B vaccine 

in nonresponders to perinatal immunization.  JAMA 1994; 271:859-61. 
 

Perinatal Hepatitis B Prevention Program Coordinator  (971) 673-0300 
Immunization Program Fax Line    (971) 673-0278 
ACDP Hepatitis B Case Reporting Fax Line  (971) 673-1100 
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Hepatitis C 
1. DISEASE REPORTING 

A. Purposes of Reporting and Surveillance 
1. To identify common-source outbreaks, e.g., from contaminated immunoglobulin products  
2. To provide counseling as necessary to cases and household contacts of cases. 
3. To identify sources of infection. 

B. Laboratory and Physician Reporting Requirements 
1. Acute Cases 

All diagnoses of acute hepatitis C are reportable by physicians to the LHD within one working day of 
diagnosis.  

2. Chronic cases 
All positive laboratory tests for HCV (including enzyme immunoassay [EIA], recombinant 
immunoblot assay [RIBA], and polymerase chain reaction [PCR]) must be reported by licensed 
laboratories to the LHD within one working day. 

C. Local Health Department Reporting and Follow-Up Responsibilities 
1. Acute cases 

Report all acute confirmed and presumptive (see definitions below) cases to OPHD by the end of the 
calendar week of initial report. Begin follow-up investigation within one week. Use the hepatitis C 
case investigation form. Send a copy of the completed form to OPHD within seven days of initial 
report.  

2. Chronic cases 
Report all chronic cases to OPHD within 7 days of initial report. Because there is currently no test (like 
an IgM) that is specific for recent infection, it is impossible to distinguish between recently and 
distantly acquired infections based on laboratory results, and our case definition for acute infections 
relies on clinical criteria. Since physicians are required to report acute cases of HCV to the LHD, LHDs 
should investigate all reports from clinicians to ascertain whether the patient meets the case definition 
for acute illness.  
If the LHD receives a positive report for HCV from a laboratory only, the LHD is not required to 
conduct any further investigation but should simply transmit all of the patient information on the 
laboratory report (typically name, address, telephone number, age, sex, location of test, ordering 
physician) to OPHD. 

2. THE DISEASE AND ITS EPIDEMIOLOGY 

A. Etiologic Agent 
The etiologic agent of hepatitis C is a flavivirus (same family as the yellow fever virus) — unrelated to 
the viruses that cause hepatitis A or B. Specific tests for HCV first became available in 1990, although 
the existence of the virus was inferred for many years. The overall prevalence of antibody to HCV in 
the U.S. population is estimated to be 1.6%, corresponding to an estimated 4.1 million Americans. Of 
these, 80% (estimated 3.2 million Americans) are chronic carriers. Peak prevalence (4.3%) is observed 
among individuals aged 40–49 years. There are 6 HCV genotypes; genotype 1 accounts for 70% to 75% 
of all HCV infections in the United States and is associated with a lower rate of response to treatment. 
As much as 20–40% of acute viral hepatitis in the U.S. may be due to hepatitis C (although it is a much 
smaller proportion of reported cases). 
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B. Description of Illness 
Hepatitis C cannot be clinically distinguished from other viral hepatitides with any reliability. Onset 
of symptoms is usually insidious, with fever, malaise, anorexia, nausea, and abdominal discomfort, 
followed by jaundice (for most patients). Urine may become unusually dark, and stools quite pale. 
Infections vary from completely asymptomatic (~80% of infections) to a disabling illness lasting 
several months. Fulminant hepatitis is rare, but can be fatal. Liver enzyme levels are elevated 
(between 5 and 20x upper limit of normal in a large number of cases; usually >7x the upper limit of 
normal).  
Between 75% and 85% of infected individuals develop chronic infection, and 50%–60% of these 
develop chronic liver disease, as evidenced by persistently elevated liver enzyme levels, regardless of 
whether they became ill at the time of infection. 
Long-term carriage is associated with the same long-term sequelae linked to hepatitis B carriage — 
chronic active hepatitis, cirrhosis, and hepatocellular carcinoma, and the risk of these sequelae 
increases for patients chronically infected with both HBV and HCV. Patients with signs of chronic 
liver disease due to HCV are also at an increased risk of fulminant hepatic failure should they acquire 
Hepatitis A. 
Antibodies develop after infection, but are not protective.  

C. Reservoir 
Human beings. 

D. Modes of Transmission 
HCV is transmitted through contact with contaminated blood such as via needle sharing, drug 
paraphernalia sharing, and blood transfusion. Although HCV is transmitted by needle-stick injury, 
the prevalence of HCV antibodies among health care workers is only 1.4%, lower than the overall 
prevalence in the U.S. population. Household contact with infected blood (e.g. via toothbrush and 
razor sharing) can result in infection, but the efficiency of transmission by such sources is unclear. 
Sexual transmission can occur, but the efficiency of transmission is much lower than with most 
sexually-transmitted diseases (STDs). For a person with chronic HCV infection, the estimated risk of 
sexual transmission to an uninfected partner is 0% to 0.6% per year for those in monogamous 
relationships, and 0.4% to 1.8% per year for persons with multiple sexual partners or those at risk for 
sexually transmitted diseases. The presence of other STDs or sexual practices that traumatize the 
mucosa (i.e., receptive anal sex) increase risk.  
Mother-to-infant transmission at birth occurs in <5% of births, unless the mother is simultaneously 
HIV-infected, in which case the probability of vertical transmission increases 4–5 fold. 

E. Period of Communicability 
The period of communicability following initial infection has not been determined, but is likely 
lifelong. It is not clear if communicability waxes and wanes, and if so, under what circumstances. 
HCV viremia is probably low relative to hepatitis B and high relative to HIV.  

F. Incubation Period 
HCV RNA appears in the blood within 1-2 weeks of infection in a majority of patients. For the ~30% of 
patients who develop symptoms of acute HCV infection, the onset is 3-12 weeks after infection, with 
an average of 7 weeks. HCV antibodies generally develop during the same time period, typically 7-8 
weeks after infection. Antibody development may be delayed in immunosuppressed patients — up to 
24 weeks (or not at all, making PCR the only way to diagnose some of these patients). 

G. Treatment 
Combination therapy with pegylated interferon (compared to regular interferon, “pegylated” 
interferon has a longer half-life, so the patient has therapeutic levels in the bloodstream for a longer 
time after a dose) and ribavirin results in a sustained viral response (absence of HCV RNA 6 months 
or more after treatment) in approximately 50% of patients. This varies by genotype, with lower 
response rates (40–45%) in genotype 1, and higher response rates (80%) in genotypes 2 and 3 (most 
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infections in the U.S. are genotype 1, unfortunately). Studies of interferon alone in patients with acute 
infection have shown a sustained viral response in 30–40%, but the number of patients treated with 
this regimen is small, and treatment for acute illness is still controversial.  
Only acute cases of hepatitis C require a full investigation and completion of the hepatitis C case 
report form. There is no test to determine acute infection. However, a positive HCV test result in a 
person ≤30 years of age may be more likely to represent  an acute infection. In this case, OPHD 
recommends further follow-up. OPHD will request liver function tests (LFTs) on any anti-HCV 
positive individual ≤30 years of age from the reporting laboratory. If the ALT levels are >400 IU/L, 
OPHD will request the LHD to contact the provider and determine the reason for testing in order to 
rule out acute infection. If the client experienced any signs and symptoms of acute viral hepatitis, the 
LHD should conduct the usual investigation for an acute case of HCV. 
 
Although not required, further investigation of cases for whom a positive laboratory report has been 
received is encouraged if time and resources permit. When possible, such cases should be contacted 
and referred for confirmatory testing by their primary care physician and counselled about modes of 
transmission, means of reducing spread to others, alcohol cessation, and the need for hepatitis A and 
B vaccination. Additional educational information is available at our web site: 
http://oregon.gov/DHS/ph/acd/diseases/hepc/hepc.shtml or the CDC web site: 
http://www.cdc.gov/ncidod/diseases/hepatitis/index.htm). 

 

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES 

A. Confirmed Acute Case Definition 
 An individual with:   

1) discrete onset of symptoms (i.e., nausea, vomiting, right upper quadrant pain, pale stools, dark 
urine); and  

2)    jaundice or ALT levels >400 IU/L; and  
3) IgM antibody to hepatitis A virus (IgM anti-HAV) negative and IgM antibody to hepatitis B core   

antigen (IgM anti-HBc) negative; and  
4)    One of the following lab criteria:   

a. Anti-HCV positive by EIA with a signal to cut-off ratio predictive of a true positive as 
determined for the particular assay as defined by CDC. (See Table); or  

b. RIBA positive; or  
c. PCR (qualitative or quantitative) positive.  

B. Presumptive Acute Case Definition 
 An individual with:   

1)    discrete onset of symptoms; and 
2)    jaundice or ALT levels >400 IU/L; and  
3) IgM antibody to hepatitis A virus (IgM anti-HAV) negative and IgM antibody to hepatitis B core   

antigen (IgM anti-HBc) negative; and  
4)     the only laboratory test performed is an EIA and the signal to cut-off ratio is unknown. 
 

C. Confirmed Chronic Case Definition 
 An individual with one of the following:  

1) Anti-HCV positive by EIA with a signal to cut-off ratio predictive of a true positive as determined 
for the particular assay as defined by CDC. (See Table); or  

2)    RIBA positive; or  
3)    PCR (qualitative or quantitative) positive; or  
4)    genotype result.  
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Lastly, if someone is reported as an acute HCV case and subsequently has a postive PCR or genotype 
result >6 months later, they should be reported again as a confirmed chronic hepatitis C case. 

D. Presumptive Chronic Case Definition 
An individual who is anti-HCV positive (repeat reactive) by EIA but the EIA has not been verified by 
a more specific assay and the signal to cut-off ratio is unknown.  If the signal to cut-off ratio is low 
(and no other testing has been done) the individual is not considered to have HCV. 
 

Table 1.  Signal-cutoff ratios of HCV screening test kits used by  
Oregon laboratories, 2008. 

EIA/CIA test 
kit name 

Signal-to-cut-of ratio 
predictive of a true positive 
≥ 95% of the time 

Labs performing anti-
HCV EIA tests 

Ortho HCV Version 
3.0 ELISA Test 
System 

 
 
 

 

3.8 
 
 
 
 

 

●Legacy Laboratory Services 
●Interpath Laboratory, Inc 

●Kaiser Regional Laboratory 

●American Red Cross National 
Testing Lab 

●Oregon State Public Health 
Laboratory 

●Salem Hospital 
Ortho Vitros Anti-
HCV Assay 

8.0 ●Quest Diagnostics 

●St. Charles Medical Center 

Abbott Axsym 
Antibody to HCV 

10.0 ●Samaritan Lebanon Community 
Hospital 

●Dynacare 

Bayer Advia Centaur 
HCV Assay 

>11 ●Providence Laboratory Services 
●Providence Medford Medical 
Center 

●McKenzie-Willamette Medical 
Center 

●Oregon Medical Laboratory 

●LabCorp 
●Rogue Valley Medical Center 

 

E. Confirm that the Case Requires Investigation 
Positive reports received from laboratories only do not require further investigation, although the 
patient information on the laboratory slip should be transmitted to OPHD. Reports from clinicians’ 
offices or emergency departments do require some follow-up to determine if the case is acute or 
chronic. Only unambiguously new HCV infections reported by a clinician or emergency department 
require a full investigation in Oregon. Typically, contacting the clinician or reviewing the emergency 
department note will allow you to answer the following questions. If the answer to all of the following 
three questions is yes, you need to interview the patient and complete a case investigation form.  
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1. Does the patient have acute hepatitis? 
If so, they should have an actual or approximate onset date for symptoms of hepatitis (e.g., jaundice, 
nausea, vomiting, right upper quadrant pain or diarrhea). ALT levels should be over 400 IU/L. If liver 
enzymes were not checked or not found to be high, refer case for confirmatory testing with their 
primary care provider if possible. 
2. Can other causes of acute hepatitis be ruled out? 
Because of overlapping symptom manifestation for hepatitis A, B, and C (and alcohol-related 
hepatitis), it is important to rule out hepatitis A and hepatitis B. 
3. Is it reasonable to conclude that HCV is the cause of the acute hepatitis? 
This means evidence of HCV infection, either through an elevated signal-cutoff ratio on the EIA, a 
positive RIBA, or the presence of viral RNA. Note that false-positive EIA tests are common (up to 50% 
in low-risk populations). Antibody-negative patients can be retested in 6-9 months if there is concern 
about delayed seroconversion.  

F. Services Available at the Oregon State Public Health Laboratory (OSPHL) 
OSPHL uses a screening EIA test to assay sera for HCV antibodies (and can report the signal:cutoff 
ratio). Sera are screened on request or when possibly infected samples test negative for HAV and HBV 
markers. For the EIA, an elevated signal:cutoff ratio of 3.8 or higher has a positive predictive value of 
95%, making a past or present infection with HCV highly likely. Asymptomatic patients with 
absolutely no risk factors may require further confirmatory testing (such as RIBA or PCR).  

4. ROUTINE CASE INVESTIGATION 

A. Identify the Source of Infection 
For cases with recent infection (the only ones you should report to OPHD), ask about the 3 months 
prior to onset (although rarely, the incubation may be shorter or longer). Risk factors include: 

• Parenteral drug use; 

• Occupational or other needlestick injuries; 

• Blood transfusion or receipt of immunoglobulins or other blood products; 

• Other parenteral exposures within the 3 months prior to onset of current illness, including 
tattooing, ear piercing, acupuncture, organ or tissue transplant, dialysis, dental or surgical 
care; or 

• High-risk sexual contact (multiple partners, history of other STDs, anal sex, etc.).  

B. Identify Potentially Exposed Persons 
1. Determine if case has donated blood or plasma in the 3 months prior to onset or any time 

thereafter. If so, notify the relevant blood bank or plasma center with particulars (date, etc.). 
2 Identify persons who shared needles with the case or might have otherwise had contact with 

blood. Inform these contacts about the signs and symptoms of hepatitis C and the need for testing 
regardless of symptoms (since the majority of those acutely infected are asymptomatic).  

3. Sexual and household contacts should be queried about recent signs and symptoms of hepatitis; 
those with such a history should be referred for medical follow-up. Since the risk of transmission 
in these settings is low, testing is not automatically performed. 

C. Environmental Evaluation 
None. 

5. CONTROLLING FURTHER SPREAD 

A. Education 
Cases should be counseled about the natural history of disease, modes of transmission and means of 
preventing further spread (e.g., if still injecting, they should not share needles or works; keep wounds 
and skin lesions covered; do not share razors or toothbrushes with anyone). HCV-positive persons 
with one long-term steady sex partner do not need to change their sexual practices, although they 
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should discuss the risk of transmission with their partner. HCV-positive persons engaged in high-risk 
sexual activities should be counseled to use latex condoms correctly every time they have sex. Active 
injection drug users should be encouraged to stop injecting and referred to methadone maintenance 
programs or other drug rehabilitation services. Since the risk of progression to cirrhosis is increased 
among heavy drinkers, cases should be advised to abstain from alcohol (or at least significantly reduce 
their intake). They should also be cautioned to ask their provider about use of over-the-counter drugs 
(e.g., acetaminophen) that could be hepatotoxic and advised of the need for hepatitis A and B vaccine 
(if negative for hepatitis A and B). If possible, they should be referred to a primary care provider for 
further follow-up. 

B. Isolation and Work or Day Care Restrictions 
Blood should be assumed to be infectious; standard precautions suffice for hospitalized patients. No 
occupational, school, or day-care restrictions are necessary for HCV-infected individuals. 

C. Follow up of Cases 
None required. The majority (75%–85%) of HCV-infected individuals become chronic carriers, and 
they should understand their elevated risk of long-term sequelae (chronic or recurrent hepatitis, 
cirrhosis, hepatocellular carcinoma). 

D. Protection of Contacts 
1. Active Immunization 

None. 
2. Passive Immunization 

None. Immune globulin (IG, HBIG, etc.) is not effective against HCV.  

E. Environmental Measures 
Ensure that surfaces and objects contaminated with blood are properly disinfected using gloves and 
appropriate disinfectant solutions. 

6. MANAGING SPECIAL SITUATIONS 

A. Needlesticks and Similar Exposures 
The risk of HCV transmission to a health care worker or similar stick-ee is real (approximately 2%), 
and unfortunately there isn’t much you can do about it after the fact. Current CDC guidelines 
recommend an HCV antibody test and ALT level at baseline and at 6 months to fully capture the full 
seroconversion time-window. Infection can be usually be detected within 2 weeks by PCR. Risk for 
HIV and hepatitis B virus should also be assessed using current CDC guidelines. 

B. Other Situations 
On-the-job, scene of an accident, or in-home blood-to-blood transfers place persons at risk. In the case 
of any other unusual possible infection occurrences, consult with ACDP epidemiologists.  

7. GLOSSARY OF TERMS 

ALT/AST:  these are both liver enzymes classified as serum aminotransferases or transaminases and 
are useful indicators of liver damage.  Alanine aminotransferase is usually abbreviated as ALT (or 
SGOT) and is particularly sensitive for assessing liver damage secondary to HCV. Aspartate 
aminotransferase is referred to as AST (or SGPT).  In acute hepatitis A or B, an elevation in either one 
is required to meet the case definition, while the hepatitis C case definition requires an elevation in the 
ALT to over 400 IU/L. 
Anti-HCV EIA:  enzyme immunoassay to measure HCV antibody.  Indicates presence of antibody 
only and cannot be used to distinguish between recent and past infection.  Additional testing is 
required to determine if the individual is chronically infected.  
HBsAg:  hepatitis B surface antigen, a marker of replicating virus.  It occurs as part of acute infection 
and persists in chronic infection.  Its presence indicates that the patient is considered to be infectious. 
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HBeAg:  hepatitis B e antigen, a core protein exported from infected liver cells and a marker of high 
levels of infectivity.  Similar to HBsAg, it occurs (albeit transiently) as part of acute infection and may 
persist in the chronic carrier state. 
HBe Ab:  hepatitis B e antibody is produced by the immune system temporarily during acute HBV 
infection and may persist in chronic infections. Spontaneous conversion from e antigen to e antibody 
(a change known as seroconversion) is a predictor of long-term clearance of HBV in patients 
undergoing antiviral therapy and indicates lower levels of HBV.  Chronic hepatitis B surface antigen 
carriers can be positive for either HBeAg or anti-HBe, but are less infectious when anti-HBe is present.  
HBV DNA:  signifies active replication of the virus and indicates that the patient is infectious.  It is 
usually measured to test for chronic infection, and the viral load may be used to decide whether 
treatment is warranted. 
HCV genotype:  HCV can be divided into at least 6 different genotypes.  Genotype 1 is the most 
common in the US, accounting for 70%-75% of infections.   
IgM anti-HAV:  IgM antibody to HAV.  Indicates acute infection with HAV. 
IgM Anti-HBc:  IgM antibody to hepatitis B core antigen, indicative of recent infection with HBV.  
Antibody to core antigen only occurs following infection, not immunization. 
RIBA:  recombinant immunoblot assay, a more specific test for anti-HCV antibody (in other words, it’s 
good for ruling out false positives).  It is not as sensitive as the anti-HCV EIA and should not be used 
as an initial screening test, but it is useful for ruling out false-positive EIA tests.   
PCR:  polymerase chain reaction, used to measure HCV RNA and indicates active replication of the 
virus (e.g., the chronic carrier state).  The qualitative PCR is more sensitive than the quantitative assay 
and is preferred for the initial test.  The quantitative PCR is often used to guide initial treatment 
decisions and to follow the progress of individuals undergoing treatment. 
Signal-cutoff ratio:  can be used to help determine the likelihood that a positive anti-HCV EIA 
represents a true positive.  Each assay has a cut-off value that is considered a “positive” result; the 
signal-cutoff ratio can be calculated by dividing the optical density (OD) value of the sample being 
tested (e.g., the client’s test result) by that particular assay’s cut-off value. As seen in the Table, each 
test kit or assay has a signal-cutoff ratio above which the client has a 95% probability of being HCV-
positive.  If a client’s signal-cutoff ratio is equal or above the ratios listed in the Table, they can be 
counseled that they have antibodies to HCV.  However, they would still need a PCR test to determine 
if they are chronically infected.  For surveillance purposes, a patient reported with low signal-cutoff 
ratio (i.e., their Abbott HCV EIA 2.0 test result is above the threshold for a positive test, but the signal-
cutoff ratio is below 3.8) would not be considered a case (and thus does not have to be reported). 
 
1. Centers for Disease Control and Prevention. Updated U.S.Public Health Service guidelines for the management of occupational 

exposures to HBV, HCV, and HIV and recommendations for postexposure prophylaxis. MMWR 2001;50(RR-11):15-32. Available on 
the web at http://www.cdc.gov/mmwr/PDF/RR/RR5011.pdf. 

 

UPDATE LOG 

May 2007:  Updated case definition to reflect CSTE changes.  Added Glossary of Terms for hepatitis 
seretologies. 
October 2008: Updated Table 1 “Signal cut off ratio of HCV screen test kits used by Oregon 
laboratories.” 
November 2008: Added details on OPHD requesting LFTs for anti-HCV+ people <30. Updated case 
definition: acute cases with positive PCR/genotype results >6 months later should be reported as a 
chronic.  
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Lead Poisoning 
 
 
1.  Disease Reporting and Follow-Up 
 
 
A. Purpose of Reporting and Surveillance 
 

1. To assess the magnitude of the lead exposure problem in Oregon. 

2. To identify all tested individuals with elevated blood lead levels (EBLL). 

3. To identify the sources of lead exposure for people with EBLL, and to identify, notify, and evaluate 
others who may be at risk from those sources. 

4. To ensure that persons with EBLL receive proper medical management, including follow-up, until 
their concentration of blood lead is brought down to acceptable levels. 

5. To ensure that adequate environmental follow-up occurs, in order to reduce or eliminate the risk of 
further lead exposure from identified sources for the affected child and any family members, 
playmates, etc. who could also be exposed to the same source. 

6. For occupational exposures, to ensure that Oregon Occupational Safety and Health Administration 
(OR-OSHA) is provided the names of companies where employees have EBLLs where appropriate; 
and to collect data needed to develop strategies to minimize occupational lead exposure. 

 
 
B. Laboratory Disease Reporting Requirements 
 

1. Labs must report all blood lead tests directly to the Department of Human Services (DHS) within 7 
days [333-018-0015 5(d)]. Lab results may be sent electronically or faxed to (971) 673-0457. 
Reporting of elevated levels within 1 working day is recommended. For more information on 
laboratory reporting contact the Lead Poisoning Prevention Program at (971) 673-0440. 

 
 
C. Local Health Authority Follow-Up Responsibilities 
 

1. DHS will refer childhood and non-occupational EBLL reports received directly from laboratories or 
providers to Local Public Health Authorities (LPHA) within one week for follow-up. If the LPHA is 
directly notified of an EBLL, they shall report the case to DHS using case report form (DHS 42-10). 
LPHA will be notified of occupational case reports. No additional follow-up by the LPHA is 
required. 

 
2. All of the forms that should be used for reporting and recording the results of follow-up 

investigations are available from the Lead Poisoning Prevention Program at (971) 673-0440. Except 
for initial reporting, different forms are used for children and adults; they are listed in tables 1 and 2, 
respectively. Fax copies of the completed forms to the Lead Poisoning Prevention Program at  
(971) 673-0457, or mail to 800 NE Oregon St., Suite 640, Portland, OR 97232. 

 
3. The nature and urgency of follow-up varies depending on the blood lead level (see table 3 and 4). 
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Table 1.   Lead Poisoning Forms for Children (≤ 17 years old) 
 

 
Table 2.   Lead Poisoning Forms for Adults (≥18 years old) 

Form Title Form Number Usage 
Elevated Blood Lead Reporting Form DHS 42-10 All cases with BLL ≥ 25 µg/dL 
Physician Interview Form DHS 44-2 All Cases with BLL ≥ 25 µg/dL 
Adult Lead Case Interview Form DHS 44-3 All cases with BLL ≥ 25 µg/dL 
 
 
2.  THE DISEASE AND ITS EPIDEMIOLOGY 
 
A. Description of Illness 
 

Lead is ingested or inhaled. The most common source of lead exposure is ingestion of lead-
containing dust. The rate of lead uptake is affected by the individual’s developmental stage, the route 
of exposure, and the nature of the lead [compounds] to which the individual is exposed. Nutritional 
status is also important: a healthy diet high in iron and calcium and low in fat, for example, may slow 
the rate of lead absorption. 

 
Absorption depends on the form of the lead. Inhaled, airborne lead is almost totally absorbed, while 
ingested lead absorption rates may vary from 10% in adults to 50% in children. Lead is absorbed 
more efficiently from dust from sanded lead-based paint than from whole paint chips. The most 
dangerous exposure is to lead vapors (formed whenever lead is melted) or other respirable lead 
compounds. Absorbed lead is detectable in blood, soft tissue and bone. The half-life of lead varies 
from about a month in blood, 1-1.5 months in soft tissue, and about 25-30 years in bone [Agency for 
Toxic Substances and Disease Registry (ATSDR) 1999]. 
 
For the purposes of these guidelines, persons with EBLLs are considered to have lead poisoning. 
Lead poisoning can affect both children and adults, although the effects may vary markedly with age. 
It is convenient, albeit somewhat artificial, to divide lead poisoning into an acute disease that relates 
to current BLLs, and a chronic disease that relates to the cumulative effects of body lead burden. In 
both cases, the most prominent signs and symptoms are neurological. Bear in mind that persons with 
very high BLLs (≥70 µg /dL in children) should be treated as medical emergencies, regardless of 
overt symptomatology. Ingestion of a metallic object that may contain lead can result in an EBLL 
within hours. Any child that has ingested such an object should receive immediate medical 
attention including a blood lead test and abdominal x-ray. 
 
 
 
 
 

Form Title Form Number Usage 
Elevated Blood Lead Reporting Form DHS 42-10 All cases with BLL ≥ 10 µg/dL 
Oregon Childhood Lead Poisoning 
Prevention Program Lab Slip 

OCLPPP 01 Lab slip for blood lead test analysis 

Medical Information Form OCLPPP MIF 01 All confirmed EBLLs ≥ 10 µg/dL 
Elevated Blood Lead Investigation 
Report 

OCLPPP EIQ 01 All confirmed EBLLs ≥ 10 µg/dL 
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Acute Disease 
Acute exposure to lead generally means exposure for a short time, but at high levels. There are few 
data sources available for acute exposures in humans. This may be a function of the time required for 
the expression of effects (decreased heme synthesis, neurobehavioral changes, increased blood 
pressure, and interference with vitamin D metabolism) and the modes of exposure in humans, which 
are repeated ingestion of lead containing dust and/or dirt for children and continuous occupational 
inhalation exposures for adults. The most common symptom of acute lead poisoning is colicky 
abdominal pain evolving over days to weeks. Constipation, diarrhea, and nonspecific complaints of 
irritability, fatigue, weakness and muscle pain may also occur. These symptoms are seldom caused by 
BLLs less than 50 µg/dL. In more severe cases, warning signs of acute, serious brain swelling include 
vomiting, irritability, restlessness, tremors, and progressive drowsiness. These symptoms may herald 
the onset of seizures, coma, and possibly death. The BLLs associated with encephalopathy in children 
vary from study to study, but BLLs of 70-80 µg/dL or greater appear to indicate a serious risk 
(ATSDR 1999). 

 
Chronic Effects 
Chronic lead exposure generally means exposure to low to moderate levels of lead over a long period 
of time. Recent studies suggest that lead absorption is harmful at any concentration. Relatively low 
blood lead levels rarely cause overt signs and symptoms, but such exposure can cause permanent 
damage—especially in young children—including decreased IQ, developmental delays and 
behavioral disturbances. 

 
B.  Sources of Lead Exposure  
 

 Paint 
 
Lead was used in common house paint until 1978 when the Consumer Produce Safety Commission (CPSC) 
restricted its use in household paint. Many buildings built before 1978 have lead-based paint inside and 
outside. Housing built before 1950 is at even greater risk of having interior lead-based paint, the older the 
building, the more likely it is to contain lead paint. Lead paint in good condition poses little risk. Chipping, 
peeling or chalking lead paint is a common source of ingestible lead dust and may be a hazard.  
 

 Dust 
 
Lead paint dust is the most common source of lead exposure for children. Lead in this form is much more 
easily absorbed. Interior house dust can become contaminated with lead as the result of the deterioration or 
disturbance of leaded paint, the tracking in of contaminated soil, and the fallout of airborne lead particulate 
from industrial or vehicular sources. Fine lead dust, and resulting contamination, can be created when 
painted surfaces rub against each other, such as where double hung windows slide up and down or when 
doors open and close. Lead in dust is increased after older paint has been disturbed through remodeling, 
renovation or repainting.  
 

 Occupational Exposures and “Secondary Transmission” 
 
While lead poisoning is obviously not a communicable disease, household contacts of persons with 
occupational, vocational, or other exposures may be exposed to lead dust or other compounds brought home. 
Many occupations can expose a worker to lead. Some of the occupations that carry a potential for exposure 
to lead include building demolition, painting, remodeling/renovation, construction, battery recycling, radiator 
repair, and bridge construction. People who work in a lead environment may bring lead dust into their car or 
home on their clothes and bodies unintentionally exposing family members. Good hygiene practices need to 
be observed to avoid bringing lead dust into the home from the work place. These include washing or 
showering and changing out of work clothes before leaving for home. 
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 Hobby Sources 

 
Many hobbies involve lead use (e.g., making or handling lead shot/bullets, fishing weights/sinkers, toy 
soldiers, stained glass solder, ceramic glazing, etc). Heating and melting lead is particularly dangerous 
because of the formation of lead vapor, so respirator use and adequate ventilation are essential to prevent 
exposure. Other hobbies that carry a potential for exposure to lead include furniture refinishing, welding, 
auto or boat repair, home remodeling, painting and target shooting at firing ranges. Hobbyists can protect 
their families by keeping the hobby activity away from living areas and by showering or changing clothes 
before entering the home. 
 

 Folk Medicines and Cosmetics 
 
Many home remedies, particularly popular in some ethnic communities, may contain lead. Medications such 
as greta, alarcon, rueda and azarcon, used in the Latino community for stomach ailments (empacho), or 
“pay-loo-ah,” similarly used by many Southeast Asians, may be as much as 90% lead by weight. Cosmetic 
products are a primary source of lead in Asian and Arab countries. Application of Kohl results in lead 
exposure primarily via hand-to-eye-to-mouth movement and subsequent ingestion of particles.   
  

 Tableware 
 
Imported, old, handmade, or poorly glazed ceramic dishes and pottery may contain lead. Lead may also be 
found in leaded crystal, pewter and brass dishware. In these pieces, acid substances may interact chemically 
with the glaze and accelerate the lead release. Therefore, acidic foods (such as orange, tomato and other fruit 
juices, tomato sauces, wines, and vinegar) stored in improperly glazed containers are potentially the most 
dangerous. If it is not known whether or not a particular tableware item contains lead, the item should not be 
used to store, cook or serve food or beverages.  
 

 Water 
 
Most well or city water does not naturally contain lead. Lead in drinking water is an infrequent source of 
lead poisoning in Oregon. Lead leaches into drinking water from brass faucets, lead solder that connects the 
pipes, or lead pipes. Hot water is particularly corrosive and should not be used for drinking, cooking, or 
preparing infant formula. The cold-water tap should be flushed for several minutes each morning or after 
sitting until there is a noticeable change in temperature of the water before any water is consumed. 
 

 Miscellaneous Sources 
 
Lead solder is no longer used in the processing of canned foods in the United States; therefore, lead in food 
has been dramatically reduced. Imported food products may still contain lead as some foreign manufactures 
use lead solder in cans. Food may also be contaminated with lead from the soil or use of lead based 
pesticides in the growing process. Some imported food products that are sold in ethnic markets, at swap 
meets, and by door-to-door vendors may contain high levels of lead. In recent years, lead has been found in 
candy imported from countries such as Mexico. The lead ink from the paper wrapper contaminates the 
candy, especially if these products are acidic tamarind and tejocote fruit.  
 
There continues to be an ever-increasing array of household products that contain lead, especially imported 
products. In recent years, lead has been found in vinyl miniblinds, curtain weights, calcium supplements, hair 
dyes, crayons, and children’s jewelry and toys. Ingestion of any object that may contain lead should be 
treated as a medical emergency and treatment should include a blood lead test and abdominal x-ray. 
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C.  History of Lead Poisoning Guidelines 
Lead poisoning in children was first recognized as a problem in the 1890s by two Australian physicians. In 
the United States, deleterious effects of long term lead exposure on children were documented as early as 
1943. As evidence has accumulated on the often-subtle effects of low-dose exposure, the concentration of 
blood lead considered “harmless” has steadily declined. Levels that 30 years ago were considered acceptable 
may today be classified as a medical emergency.  

The insidious nature of lead poisoning means that the only way to know if an adult or child has an EBLL is 
to do a blood test. In adults the zinc protoporphyrin (ZPP) level may also be helpful in assessing exposure 
over the last three months. Some degree of lead exposure is ubiquitous in our society, but increasing 
awareness of the hazards of lead has lead to marked reductions in exposure for many Americans. The 
average overall BLL in the U.S. was less than 2 µg/dL in 2005—down from 12.8 µg/dL in 1976  
 
D.  Occupational Exposures and OR-OSHA Involvement 
 
OSHA standards govern occupational lead exposure in General Industry and Construction. These standards 
have very specific guidelines on blood lead monitoring of workers and provisions for removing workers 
from exposure when blood lead levels exceed 50 mg/dL. The DHS is responsible for ensuring follow-up of 
EBLLs in occupationally exposed adults and referral of cases to OR-OSHA as necessary. A quarterly listings 
of firms with at least one employee having a BLL 50 µg/dL is provided to OR-OSHA. 
 

3.  CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY services  
.SE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES 
A.  Testing Methods 
 
Blood lead testing is the only acceptable laboratory test for screening and confirming lead poisoning. 
Venipuncture is preferred for specimen collection, but capillary testing is acceptable if care is taken to 
properly clean and prepare the finger. Capillary samples are easier to contaminate because of the possibility 
of lead containing dust and dirt on the hand or under the fingernails. All capillary BLLs of 10 µg/dL or 
higher must be followed with a confirmatory venous test. The higher the capillary screening BLL, the more 
urgent the need for a venous confirmatory test. The schedule for confirmatory testing of a child with an 
EBLL is in table 3.  
 
Several tests have been found to be insensitive and/or imprecise as screening tests for lead, and 
are not recommended. These include: erythrocyte protoporphyrin (EP), zinc protoporphyrin (ZPP) basophilic 
stippling, urine testing, and assays of hair or fingernail lead levels.  
 
Table 3.   Confirmatory Testing Schedule (Source: Centers for Disease Control and Prevention) 
 
Any capillary screening BLL above 10 µg /dL must be confirmed with a venous sample. The higher the BLL on 
the capillary test, the more urgent the need for confirmatory testing.  
 
If result of capillary test (µg/dL) is: Perform confirmatory test on venous blood within: 

5-9 Children under 12 months: Confirmation within 3 months 
recommended. Children over 12 months: Confirmatory testing 
optional, parents should discuss with provider. If recent known 
exposure: confirm as soon as possible. 

10-14 3 months 
15-19 1 month 
20-44 1 week-1 month  
45-59 48 hours 
60-69 24 hours 
≥ 70 Immediately as an emergency lab test 
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Exception to confirmatory testing schedule: If a child with an elevated capillary screening test result is 
less than 12 months old, or if there is reason to believe that a child’s BLL may be increasing rapidly (e.g. 
foreign body ingestion of leaded object) consider performing the confirmatory test sooner than indicated in 
the accompanying schedule. 
 
B. Case Definitions 
 

1. Confirmed EBLL 
 

Children (≤ 17 years old). Venous BLL ≥ 10 µg /dL  
 

Adults (≥ 18 years old). Venous BLL ≥ 25 µg /dL 
 
4. SCREENING SCHEDULES AND MEDICAL MANAGEMENT  
 SCREENING SCHEDULES AND MEDICAL MANAGEMENT 
A.  Overview 
 
The goal of lead screening is to identify children who have been exposed to lead, provide appropriate 
interventions and reduce the risk of exposure. If an EBLL is detected, the nature of care and the frequency of 
follow-up testing vary with the patient’s age and the BLL. Whatever the age, people with EBLLs (or their 
parents) should be educated about what lead poisoning is and what they can do about it. The single most 
important factor in managing lead poisoning is identifying and reducing exposure to lead. A variety of 
culturally appropriate educational pamphlets are available; they should be sent to the family of anyone 
identified as having an EBLL.  
 
B.  Anticipatory Guidance  
 
Anticipatory guidance regarding lead hazard identification and risk reduction measures should be a routine 
part of an ongoing educational approach for pregnant women, children and their families. Health Care 
Providers should provide source identification and risk reduction educational materials. There is no safe level 
of lead and the majority of children and adults in the U.S. have blood lead levels less than 2 µg /dL. 
Therefore, children and adults should be encouraged to maintain the lowest possible blood lead level. 
 
Lead exposure during pregnancy is especially problematic as lead can cross the placenta and interfere with 
normal development of the fetal brain. Pregnant women can be exposed to lead through all of the sources 
described previously. Pregnant or women likely to become pregnant should try to maintain lead levels below 
10 µg /dL and as low as possible. Anticipatory guidance should focus on decreasing the risk of exposure to 
lead by advising against activities such as remodeling or repainting the baby’s room or restoring old 
furniture. Women exposed occupationally may need special counseling. 
 
C.  Screening Protocols for Children  
 
All children should be assessed for risk of lead poisoning by administration of the Oregon Lead Risk 
Assessment Questionnaire (see below). This questionnaire should be administrated at 1 and 2 years of age 
and between 3 and 5 years of age if not previously screened. If the answer to any question is “Yes” or “Don’t 
know” a blood lead test should be performed. Follow-up questions may be needed to clarify responses. 

 
1. Does your child live in or regularly visit a home, child care or other building built before 1950? 

2. During the past 6 months has your child lived in or regularly visited a home, child care or other 
building built before 1980 with recent or ongoing painting, repair, remodeling or damage?  
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3. Does your child have a brother, sister, other relative, housemate or playmate with lead poisoning? 

4. Does your child spend time with an adult that has a job or hobby where they may work with lead 
(such as painting, remodeling, auto radiators, batteries, auto repair, soldering, making sinkers, bullets, 
stained glass, pottery, going to shooting ranges, hunting or fishing)? 

 
5. Do you have pottery or ceramics made in other countries or lead crystal or pewter that are used for 

cooking, storing or serving food or drink? 
 

6. Has your child ever used any traditional, imported or home remedies or cosmetics such as Azarcon, 
Alarcon, Greta, Rueda, Pay-loo-ah, or Kohl?  

 
7. Has your child been adopted from, lived in or visited a foreign country in the last 6 months? 

 
8. Do you have concerns about your child’s development? 

 
D.  Diagnostic Blood Lead Testing 

Blood lead testing should also be considered as part of a diagnostic work-up of any child regardless of 
age with the following symptoms: 

 Behavioral problems: aggression, hyperactivity, attention deficit, school problems, learning 
disabilities, excessive mouthing or pica behavior and other behavior disorders. 

 Developmental problems: growth, speech and language delays and/or hearing loss. 
 Symptoms or signs consistent with lead poisoning: irritability, headaches, vomiting, 

seizures or other neurological symptoms, anemia, loss of appetite, abdominal pain and 
cramping or constipation. 

 Ingestion of foreign body. 
 
 
E.  Follow-up for Childhood Blood Lead Results 
 
Any capillary screening BLL above 10 µg/dL must be confirmed with a venous sample. The higher the BLL 
on the capillary test, the more urgent the need for venous confirmatory testing. 
 
The table below is to be used as guidance. Case managers and medical providers should consider individual 
patient characteristics and caregiver capabilities and adjust the frequency of follow-up tests accordingly.  
 
Exception to confirmatory testing schedule: If a child with an elevated capillary screening test result is 
less than 12 months old, or if there is reason to believe that a child’s BLL may be increasing rapidly (e.g. 
foreign body ingestion of leaded object) consider performing the confirmatory venous test sooner than 
indicated in the accompanying schedule. 
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Table 4.   Follow-up Schedule for Childhood Blood Lead Results 
 

BLL 
(µg/dL) 

Confirmation 
Testing 
(venous) 

Follow-Up 
Testing 
(venous) 

Case-management (with confirmed EBLL) 

5-9 Children under 
12 months: 
Confirmation 
within 3 months 
recommended. 
Children over 12 
months: 
Confirmatory 
testing optional, 
parents should 
discuss with 
provider. If recent 
known exposure: 
confirm as soon as 
possible. 

Follow-up 
testing 

optional.  

No local health department case management required. 
Health Care Provider to provide source identification and risk 
reduction education.  
No additional action necessary unless exposure sources change. 

10-14 3 months 3 months Have medical provider complete medical information form 
(OCLPPP MIF 01). 
Send letter to caregiver confirming child’s BLL 
Complete environmental questionnaire over phone or perform 
on-site investigation to determine possible lead hazards.  
Refer family to lead hazard control services if applicable and/or 
available. 
Provide nutritional and risk reduction education. 
If WIC enrolled notify local WIC program of EBLL. 
Refer family to WIC, social services, public assistance and early 
intervention as needed.  
Assure follow up blood lead testing. 
Advise medical provider of environmental investigation results 
and need to include history of EBLL in problem list of child’s 
medical record. 
Monitor for developmental problems and discuss with caregiver 
and medical provider of need for long-term developmental 
surveillance. 
Send copies of forms to DHS. 

15-19 1 month 3 months Above actions. 

20-44 1 week-1 month  1 month Above actions, plus: 
Children with BLLs > 20 µg/dL should have physical exams. 

45-59 48 hours Chelation with 
subsequent 
follow-up. 

Above actions plus chelation therapy. 

60-69 24 hours Chelation with 
subsequent 
follow-up 

Above actions plus chelation therapy. 

>70 Immediately as an 
emergency lab test 

Chelation with 
subsequent 
follow-up  

Above actions, plus hospitalize child for chelation therapy 
immediately. The child should not be permitted to return to any 
environment that would expose him/her to lead. 
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F.  Case Management Time Frame  
Time frame for beginning case management or providing environmental investigations should begin as soon 
as confirmatory EBLL results are received. 
 
G.  Follow-up for Adult Cases 

 
1. Occupational Exposures 

 
All occupational case follow-up will be conducted by DHS staff. If the initial report form is sent to the 
LPHA directly by a health care provider or lab, and you cannot tell if it is an occupational exposure, the 
LPHA may contact the provider or refer the report to DHS to determine the type of exposure. 
 

2. Non-occupational reports 
 

25-39 µg /dL  
Interview the patient’s physician (DHS 44-2) to obtain suspected source of exposure and determine if other 
household members, especially children and pregnant women, are also being exposed. Consult with DHS 
adult blood lead surveillance staff (971-673-0440) to determine whether additional follow-up actions are 
necessary. If exposure source is non-occupational please complete the Adult Lead Case Interview form 
(DHS 44-3). 
 
> 40 µg /dL 
Interview the patient’s physician (DHS 44-2) to obtain suspected source of exposure and determine if other 
household members, especially children and pregnant women, are also being exposed. Complete the Adult 
Lead Case Interview form (DHS 44-3). Discuss findings with DHS adult blood lead surveillance staff (971-
673-0440) to determine whether additional follow-up is necessary to prevent ongoing exposures to the 
individual.  
 
> 50 µg /dL 
Same actions, plus: If occupational exposure, worker should be transferred to a job that doesn’t expose the 
employee to lead.  
 
> 60 µg/dL  
BLLs at this level should be considered urgent. The Oregon Poison Center (1-800-222-1222) is a referral 
source for physicians requesting advice on treatment of adults. The greatest concern with adult cases is 
determining the source of exposure and determining whether other individuals are at risk from the same lead 
source. 

H.  Chelation Therapy 
Chelating agents solubilize lead, depleting it from soft and hard tissue and thereby reducing its acute toxicity. 
While chelation therapy is considered a mainstay in the medical management of children with BLLs >45 
µg/dL, it should be used with caution. Treatment with chelating agents lowers BLLs, but does not improve 
scores on tests of cognition, behavior, or neuropsychological functions except in patients with extremely 
high BLLs. Primary care providers (PCP) should consult with the DHS Lead Poisoning Prevention Program 
or Oregon Poison Center prior to using chelating agents. In the short term, chelation can redistribute body 
lead, causing an increase in lead concentrations in soft tissue, including the brain. Some chelators may 
remove essential minerals, such as iron, zinc, copper and other trace minerals, as well as lead. There is 
general agreement that individuals with very high BLLs (in children > 45 µg/dL; in adult >100 µg/dL) 
should be chelated. Patients with lower BLLs (children, <25 µg/dL; adults, <65 µg/dL) are usually not 
chelated unless symptomatic and/or unresponsive to removal from exposure. For patients with in-between 
BLLs, chelation may or may not be appropriate. 
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I.  Case Closure 
It often takes an extended period of time to complete all elements of case management. Cases may be closed 
when the following criteria have been met: 
 

1. Laboratory case closure- Child’s BLL has declined to below 10 µg/dL on two consecutive 
tests. 

2. Administrative case closure-Child is lost to follow-up. If child/family move out of state, 
please notify DHS so that the Childhood Lead Poisoning Prevention Program in the state 
where child has relocated can be notified. There should be at least three documented attempts 
to contact the family, whether by phone or letters. If possible, the last attempt to reach family 
should be through certified mail. 
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Legionellosis
1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

1. To identify outbreaks and potential sources of transmission, in order to prevent further exposure.
2. To educate potentially exposed persons about signs and symptoms of disease, thereby facilitat-

ing early diagnosis and treatment.
3. To identify populations at high-risk of complications from infection.
4. To identify additional cases.

B. Laboratory and Physician Reporting Requirements

Physicians are required to report a case or suspected case within one working day of identifica-
tion/diagnosis.  Laboratories are to report all test results indicative of and specific for
legionellosis within one working day.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confirmed and presumptive (but not suspect) cases to OHS (see case definitions be-
low) by the end of the calendar week of initial report, using the legionellosis case investigation
form (07-03).

2. Begin follow-up investigation within one working day. Send a copy of the completed case inves-
tigation form to OHS by end of the calendar week in which the investigation is completed.

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent

Legionellae are Gram-negative bacilli. In all, 48 species with at least 70 serogroups are recognized;
L. pneumophila is responsible for >90% of infections. Eighteen serogroups of L. pneumophila are
currently recognized; serogroup 1 causes the majority of the disease reported in the US.
Legionellae thrive in warm, aquatic environments and are relatively resistant to the effects of chlo-
rine and heat.  They do not colonize the human respiratory tract.

B. Description of Illness

Legionellosis is a bacterial infection more common in adults >50 years of age and very unusual
in persons <20, most of those being immunosuppressed.  It was first recognized following a 1976
outbreak of pneumonia involving American Legion convention delegates, named by the press
“Legionnaires’ disease” (LD).  There are no reliable distinguishing clinical characteristics other
than that the illness is primarily respiratory; diagnosis must come from the lab. Illness is usually
associated with two clinically and epidemiologically distinct syndromes: Legionnaires’ disease, a
potentially fatal form of pneumonia, and Pontiac fever, a self-limited “flu-like” illness without
pneumonia.  Persons with Legionnaires’ disease may present early in the illness with nonspecific
symptoms including fever, malaise, myalgia, anorexia, and headache. Cough may be only
slightly productive, and chest pain, occasionally pleuritic, can be prominent. GI symptoms, espe-
cially diarrhea, occurs in 20 to 40 percent of cases.  Chest x-rays usually show a pneumonia.
Pontiac fever is a milder, self-limited illness. Extrapulmonary legionellosis is rare.
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Persons at increased risk for infection include the elderly, smokers, those with chronic diseases
such as COPD or diabetes, and the immunosuppressed.

C. Reservoirs

Water is the primary reservoir. Legionellae can survive for months in tap and distilled water. A
variety of natural and man-made aqueous sources have been implicated, including warm, stag-
nant water such as that found in, or aerosolized from:
· plumbing systems and hot water tanks;
· shower heads and faucets;
· cooling towers;
· evaporative condensers of large air-conditioning systems;
· whirlpool spas;
· respiratory therapy equipment;
· ultrasonic misters;
· humidifiers; and,
· decorative fountains.
Potting soil has been associated with L. longbeachae, a serogroup uncommon in the US. Foreign

travel may be associated with acquisition of infection.

D. Modes of Transmission

Legionellae are generally spread through the air by aerosolized water which is then inhaled or
microaspirated. Infection has also occurred by contamination of surgical wounds with potable
water. It is not transmitted from person to person.

E. Incubation Period

For Legionnaires’ disease, 2–10 days (range 5–6 days); for Pontiac fever, 5–66 hours (range 24–48
hours).

F. Period of Communicability

Person to person transmission has not been documented. It can survive for months in tap and
distilled water.

G. Treatment

For Legionnaires’ disease, erythromycin has historically been the drug of choice. Newer
fluoroquinolones, ciprofloxacin, levofloxacin, and ofloxacin, azithromycin, doxycycline or
rifampin (used only in combination with other antibiotics, primarily erythromycin) are also
used. Sanford’s Guide suggested duration of therapy should be 14–21 days.  Delay in treatment
is associated with increased mortality rates.
Pontiac fever requires no specific treatment.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

“Legionnaires disease is more accurately described as an elusive diagnosis rather than an exotic
disease.” David R. Murdock, 2003 (CID 2003:36 [1 January] ).  Because of variable presentations,
clinical diagnosis is often difficult.  A dearth of sensitive and specific serologic tests makes labo-
ratory confirmation problematic as well. The best diagnostic combination is the urine antigen
test and  culture of lower respiratory secretions (e.g., sputum or bronchial washing). Urine anti-
gen screen is the most sensitive diagnostic test available; it detects only L. pneumophila,
serogroup 1, the most common detected cause of legionellosis.  Under optimal conditions, about
80% of cases can be confirmed by nasopharyngeal culture. Under the usual conditions encoun-
tered in outbreak investigations, only 25-50% of cases are confirmed. PCR testing has become
available, but is best confirmed by culture and/or urine antigen screen.

A. Confirmed Case Definition (Reportable to DHS)

A clinically compatible case with at least 1 of the following positive “diagnostic” tests:
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· positive culture from sputum, blood, lung tissue, pleural fluid, or other normally sterile site;
· urine antigen positive (remember: urine antigen detects only Serogroup 1; good news is that

>70% of cases are Serogroup 1); this relatively rapid test remains positive for up to 60 days
after onset despite antibiotic therapy;

· PCR-positive urine, bronchoalveolar-lavage fluid, or serum; or
· a four-fold rise in antibody titer (> 128) in acute and convalescent serum tested 1-3 months

after illness onset

B. Presumptive Case Definition (Reportable to DHS)

Anyone with an undiagnosed compatible illness or single serum antibody titre (>128) and with
epi-linkage to a confirmed case or outbreak.

C. Suspect Case Definition (Not Reportable to DHS)

Anyone with an undiagnosed compatible illness and a single antibody titer (>128) who lacks epi-
linkage to a confirmed case or outbreak.

D. Services Available at the Oregon State Public Health Laboratory

None.

4. ROUTINE CASE INVESTIGATION

As most cases of legionellosis present as sporadic disease, routine case investigation is limited to
collecting basic demographics, information about the basis of diagnosis, and risk factors which
may shed light on susceptibility to disease (in other words, fill out the case investigation report
form). Unless circumstances indicate that an outbreak may be occurring (§ 5 and 6), further in-
vestigation is not indicated.
Identification of a nosocomial (hospital/institution-acquired) case warrants additional case-find-
ing at the implicated institution as clusters/outbreaks have been reported having such common
environmental sources of exposure (§6).

5. CONTROLLING FURTHER SPREAD

No prophylaxis is indicated for household/contacts; person-to-person transmission has not yet
been demonstrated.
Environmental investigation—An environmental investigation would only be undertaken in
the course of an outbreak investigation (§ 6).

6. MANAGING SPECIAL SITUATIONS-INVESTIGATING A POSSIBLE OUTBREAK

Many outbreaks, community and nosocomial, have been attributed to Legionella spp. in the de-
cades since the 1976 American Legion Convention in Philadelphia.  Actually, several have been
described retrospectively. If a cluster of legionellosis is suspected, confirmation and investigation
are warranted, as morbidity may be significant and mortality high (up to 30%), and reservoirs may
be found and eliminated.  Contact ACDP epidemiologists to discuss possible outbreaks. Such
investigations may involve complex questionnaires and detailed environmental evaluations.
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1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

To determine whether the case’s source of infection may be of public health concern; to collect
data that will help investigate an outbreak should it transpire that the case is part of one.

B. Laboratory And Physician Reporting Requirements

Physicians are required to report diagnoses to the LHD within one week of identification; labora-
tories must report isolations by the next [LHD] working day.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confirmed and presumptive (but not suspect) cases to the OHS by the end of the calen-
dar week of initial physician/lab report. Use the standard case report form.

2. Begin follow-up investigation within one working day. Use the Listeriosis case investigation
form. (Follow-up is minimal unless there is a suspected outbreak.) Send a copy of the completed
form to the OHD within seven days of initial report.

3. As indicated, complete summary forms for foodborne disease outbreaks (available from OHS)
when investigation is complete.

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent

Listeria monocytogenes is a Gram-positive rod. The serotypes isolated most frequently from hu-
mans in the U.S. include I/2a, I/2b and 4b.

B. Description of Illness

Listeriosis is primarily an illness of pregnant women, newborns, the elderly and immunocom-
promised persons, though both sporadic cases and outbreaks have occurred in the immune-
competent. Listeriosis may consist of only an influenza-like illness with high fever, headache
and myalgias. It may present as a gastrointestinal illness with flu-like symptoms plus diar-
rhea (approximately 68% in four reported outbreaks) and vomiting (in 35%). Invasive listerio-
sis produces sepsis or meningitis. In pregnant women, listeriosis may cause miscarriages or
still-births. The case fatality rate of invasive listeriosis may be as high as 30% in infants infected
prenatally, and 25-30% in non-pregnant adults.
Most cases of listeriosis are sporadic rather than epidemic. However, several large outbreaks
have been associated with consumption of contaminated foods.

C. Reservoirs

L. monocytogenes is common in the environment. It is easily recovered from soil, water, sewage,
vegetation, silage, commercial meat and dairy products. Domestic and wild mammals, birds,
and man may be asymptomatic carriers of Listeria in their intestinal flora. Up to 5% of humans
may be excreting L. monocytogenes in their stools at any given time.

D. Modes of transmission

L. monocytogenes is primarily a foodborne infection. Consumption of contaminated food items
has been identified as the source of infection in both sporadic and outbreak-associated cases.
The largest outbreak of listeriosis to date was associated with eating Mexican-style soft cheese.
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Listeria can be found in a variety of foods, including cheeses (especially Brie, Camembert,
Roquefort, Bleu), hot dogs, lettuce, cole slaw and other salad items, ready-to-eat foods purchased
from store delicatessens, and in raw milk. Cross-contamination of ready-to-eat foods may also
play a role in transmission.
In addition, women who are infected during pregnancy may pass L. monocytogenes to the fetus,
either transplacentally or at birth. Infection in the fetus may manifest as stillbirth, or as meningi-
tis or septicemia in the neonate. Transmission in neonatal nurseries, presumably on the hands of
medical/nursing staff, has been documented.

E. Incubation period

Not known with certainty but probably ranges from days to several weeks. In the big LA out-
break linked to Mexican-style soft cheese, the incubation period averaged 31 days (range: 3–70
days).

F. Period of communicability

Person-to-person transmission, other than from mother to fetus or newborn, is rare.

G. Treatment

The optimal therapy for listeriosis has not been established in controlled trials. A combination of
penicillin or ampicillin and an aminoglycoside (gentamicin) is usually used. Sulfamethoxazole/
trimethoprim, tetracycline and chloramphenicol may be used in treating the patient who is aller-
gic to penicillin. Ampicillin is the preferred treatment for maternal-fetal listeriosis.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

A. Confirmed case definition

Person from whom Listeria monocytogenes is isolated from a normally sterile site, usually blood or
cerebrospinal fluid, or during a point-source outbreak, from stool.

B. Presumptive case

Sepsis or meningitis in a neonate, or an elderly or immunocompromised person, from whom L.
monocytogenes is isolated from a non-sterile site or who is exposed to the same suspected source
of infection as one or more confirmed cases.  Fever and malaise in a woman who miscarries, and
from whom L. monocytogenes is isolated from a non-sterile site or who has been exposed to the
same suspected source as a confirmed case.

C. Suspect Case (not reportable to OHD)

Anyone with an influenza-like illness (fever, headache, myalgias) or sepsis or meningitis. Preg-
nant woman with a miscarriage or still-birth.

D. Services Available at the Oregon State Public Health Laboratories

The OSPHL provides isolate confirmation for L. monocytogenes. Clinical laboratories are required
to forward isolates to the OSPHL. Serologic testing is unreliable because of cross-reactivity with
other bacterial species and is not readily available. In the event of an outbreak, contact the ACDP
(formerly CD Section) for assistance in determining which additional specimens should be col-
lected for laboratory study.

4. ROUTINE CASE INVESTIGATION

Interview all cases or their surrogates who may be able to provide pertinent information.

A. Clinical Data

Collect the following data for each case.
1. Ask if case has any symptoms. If so, ask onset date.
2. If the case is hospitalized, ask name of hospital, date of admission and discharge. If transferred

to another hospital, get the hospital name.
3. Outcome.
4. Ask what kind of symptoms patient has — septicemia, meningitis, amnionitis.
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4. Ask if patient is pregnant or immunocompromised.
6. If pregnant, ask about outcome of pregnancy.
7. Ask if fetus or neonate has culture-confirmed listeriosis. If yes, what kind of infection — menin-

gitis, bacteremia/sepsis.

B. Identify potential sources of infection.

1. Collect name, age, onset date, and contact information of people with similar illness.
Beginning at the end of 2004, we are also asking you to conduct a long supplemental interview
with all cases (or their proxies). For most people this will take 20-40 minutes. This is part of a
multi-state/CDC effort to better identify and control what has been a series of outbreaks eventu-
ally traced to widely distributed commercial products, notably luncheon meats and hot dogs.
Listeria has a long incubation period, and subtyping is unusually complicated to do, making it
difficult to recognize outbreaks in a timely manner. Also, cases are often widely scattered, with
no more than one or two in any single state. Interviewing cases months after the fact about spe-
cific food exposures has proven predictably frustrating.
The information you collect on this supplemental questionnaire will be used to assess potential
vehicles should the case eventually be determined to be part of an outbreak. The questionnaire
was developed by CDC in consultation with a number of states. This is an important project that
we want to contribute to, and it is important for this purpose that we use standardized materials.
We do not get that many cases in Oregon, so we hope the additional work load will be modest
overall.
Take a few minutes to familiarize yourself with the questionnaire before you use it! If you have
any questions, give ACDP a call.

5. CONTROLLING FURTHER SPREAD

With the exception of mother-to-fetus/newborn, person-to-person transmission of listeriosis is
rare. To prevent the possible spread in nurseries, strict hand washing by personnel should be
enforced. In addition, food handlers, day care providers and health care personnel with diarrhea
should be excluded from work while symptomatic; however, no specific measures are needed to
prevent or control transmission from asymptomatic carriers.

6. SPECIAL SITUATIONS — INVESTIGATING A POSSIBLE OUTBREAK

Although rare, listeriosis outbreaks are important to identify and investigate because of the life-
threatening nature of the disease and the likelihood that there is a continuing common source of
infection in the community. However, such investigations are difficult, require special question-
naires and active surveillance, and may involve complex environmental evaluations. Consulta-
tion with the ACDP is essential before beginning any special investigation.
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1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

1. To assess trends in Lyme disease (LD) incidence.
2. To identify zoonotic sources of infection.
3. To identify endemic geographic areas.

B. Laboratory and Physician Reporting Requirements

1. Physicians are required to report LD cases within one working day of diagnosis.
2. Labs are required to report positive results.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confirmed and presumptive (but not suspect) cases (see definitions below) to the
Oregon Public Health Division (OPHD) by the end of the calendar week.

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

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent

In the United States, Borrelia burgdorferi, a spirochetal bacterium. Other Borrelia spp. are associ-
ated with Lyme-like infections in Europe and elsewhere. Other spirochetes of note include B.
recurrentis (tick-borne relapsing fever), Treponema pallidum (syphilis), and Helicobacter pylori.

B. Description of Illness

The diagnosis of LD is complicated by its protean dermatologic, neurologic, and cardiologic
manifestations. The infection may abort at any stage, with or without treatment. Definitive diag-
nosis is difficult; false positive and false negative test results may be common.

1. Early Lyme Disease (Stage I)

Early illness is usually marked by one or more non-specific signs and symptoms: fatigue, chills
and fever, headache, myalgias, arthralgias, and lymphadenopathy.
Erythema migrans (EM), which occurs in 60%-80% of cases, is the most common and distinctive
feature of early LD and, if adequately documented, is all but pathognomonic for LD. EM lesions
typically have a “bull’s eye” appearance, with partial central clearing. The rash is usually >5 cm
(2 inches) in diameter, but may enlarge to a diameter of 15 cm (6 inches) or more. Occasionally,
EM may appear as a solid red rash with a vesicular center. EM lesions are most common at the
site of a tick bite, often the thigh, groin, trunk, or armpits, but primary and satellite lesions can
occur anywhere. The rash may be warm or pruritic, but is generally not painful. EM develops 3-
32 days after the tick bite; lesions occurring within hours of a bite are not caused by LD. EM usu-
ally resolves spontaneously within 3-4 weeks, if untreated, and within one week if treated.

2. Early Disseminated Lyme Disease (Stage II)

Several weeks after the tick bite, some infected persons develop small, multiple annular lesions.
Other symptoms include fatigue, malaise, regional or generalized lymphadenitis, and migratory
joint, bone, and muscle pain. Lyme arthritis, which may occur weeks to months after infection is
acquired, is characterized by intermittent attacks of oligoarticular arthritis in large joints, espe-
cially the knees. Neurologic s/s develops in some persons (<20%) weeks to months after the tick
bite. Bell’s palsy, painful radiculitis, cranial neuritis, or meningitis may develop.
Atrioventricular (AV) block or pericarditis occurs in fewer than 10% of patients, but may be the
most serious complication. AV block may progress from first to second to third degree. Heart
block can be expected to resolve spontaneously, but a temporary pacemaker may be required.
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3. Late Infection (Stage III)

Distinguishing chronic LD from fibromyalgia, chronic fatigue syndrome, or other causes of en-
cephalopathy, polyneuropathy, and rheumatic disease can be difficult. It is not clear how many
s/s may be caused by persistent spirochetal infection or may be attributable to an autoimmune
reaction.
Mono- or polyarthritis is most common in the knees and shoulders. This may last several years,
but usually resolves spontaneously. Neurologic abnormalities are varied and include encephal-
opathy, mood, sleep, or memory impairment; and polyneuropathy manifesting as spinal or
radicular pain or distal paresthesias. Leukoencephalitis may mimic dementia or multiple sclero-
sis. Neuropathies can persist for ten years. Acrodermatitis chronica atrophicans (skin swelling or
bluish-red discoloration at the site of the original tick bite) occurs in a few patients.

4. Lyme disease and pregnancy

Published literature on LD during pregnancy is limited. Several case reports in the 1980s sug-
gested that LD might be transmitted transplacentally; however, small follow-up studies of preg-
nant women with LD have failed to demonstrate a definitive link between LD and adverse fetal
outcomes, e.g., fetal death, prematurity, or congenital malformations.
Pregnant women should be aware of potential risk to the fetus if LD is contracted and—like ev-
eryone else—should take precautions to minimize tick exposure. Women who acquire LD while
pregnant should be treated with penicillin or erythromycin. Spontaneous abortions and still-
births occurring in mothers treated for LD should be investigated pathologically for B. burgdorferi
involvement. Newborns of mothers treated for active B. burgdorferi infection should be tested for
LD. Placental culture should be attempted using BSK media.

C. Vectors and Reservoirs

From a human perspective, the principal if not only vector of LD are certain Ixodes ticks in the I.
ricinus complex. In Oregon and the rest of the West, I. pacificus is the only recognized vector. In
the rest of the U.S., I. scapularis (né I. dammini) is the major player. Dermacentor ticks, though com-
mon in Oregon, are not known to be competent vectors. I. pacificus is found throughout Oregon
west of the Cascades and around the mouth of the Deschutes River, and has been reported from
Deschutes County, but has not been found elsewhere in eastern Oregon.
B. burgdorferi is maintained in nature by complex life cycles involving hard-bodied (ixodid) ticks
in the genus Ixodes and a variety of mammals, reptiles, and possibly birds. These life cycles may
differ significantly between the western United States and other foci of LD in the U.S., Europe,
and elsewhere. Natural transmission cycles in the western U.S. may include wood rats, lizards,
and other Ixodes ticks that do not themselves feed on humans. Deer and other rodents may be of
less importance here than in the eastern U.S., although this is uncertain.
The usual 2-year life cycle of the tick includes larval, nymphal, and adult stages. Larvae and
nymphs typically become infected while feeding on small rodents (their preferred hosts) and
remain infected as they mature (transstadial transmission).
LD has a wide distribution in northern temperate regions of the world. In the United States, the
reported incidence is highest in the Northeast (particularly in southern New England); around
Wisconsin and Minnesota; and in northern California. Three elements are necessary for LD to be
a significant threat: competent vector ticks, enough hosts to provide food for the ticks, and the
presence of B. burgdorferi bacteria. Data are extremely limited about the co-occurrence of these
elements in Oregon, although it appears that the risk of LD is highest in SW Oregon, notably
Coos, Curry, Josephine, and Jackson Counties.

D. Sources and Routes of Transmission

Lyme disease is acquired by tick bite. The probability of transmission is directly correlated with
duration of tick attachment. Lab studies suggest that attachment for at least 24–48 hours is re-
quired for spirochete transmission to occur. Thus, prompt removal of ticks can prevent transmis-
sion. Ixodid tick bites are generally painless, and many LD patients have no recollection of a tick
bite, so the absence of a tick bite history is not inconsistent with a diagnosis of LD.
Before the arrival of West Nile, LD was unchallenged as the the most commonly reported vector-
borne disease in the United States. (In Oregon, imported malaria has historically held the pole
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position, but it was eclipsed by West Nile for the first time in 2006.) In North America, most in-
fections are acquired between May and August, when Ixodes nymphs are most active. While all
stages of I. pacificus can feed on humans, nymphs are probably the most important source of hu-
man infections. Adult ticks may feed on deer or other small mammals that, while not directly
involved in the life cycle of the spirochete, may be important to the survival of the ticks.

E. Incubation Period

A few days to a few weeks, although hard to confirm for people who do not develop EM lesions.
EM lesions usually develop within 7-10 days (range 3-32 days) of the tick bite.

F. Period of Communicability

Not transmitted from person-to-person.

G. Treatment

If the diagnosis is suspected, either by the presence of EM, or a constellation of symptoms sug-
gestive of LD, appropriate serology or cultures should be taken prior to treatment.
For Stage I LD, treatments of choice include amoxicillin with or without probenecid, doxycy-
cline, and tetracycline for 3 to 4 weeks. Doxycycline and tetracycline are contraindicated for
pregnant or lactating women and children with deciduous teeth (<8 years old). Repeat treatment
should be considered if Stage I symptoms do not resolve completely after one course of antibiot-
ics. Treatment for shorter periods may be inadequate, aborting the antibody response but not the
infection, and leading to chronic rheumatic, neurologic, or cardiac abnormalities.
For stage II or stage III LD, 2 to 3 weeks of intravenous antibiotics (e.g., cefotaxime, ceftriaxone,
amoxicillin, benzylpenicillin G) may be indicated. There is no evidence that more prolonged
therapy is more efficacious, and significant side effects have been reported in patients receiving
protracted courses of antibiotics.
Prophylaxis is not recommended for asymptomatic persons with histories of tick bites. Repeat as
necessary.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

The case definition for Lyme is restrictive and intended to enhance the specificity of surveillance
data. Reduced sensitivity (i.e., exclusion of some reports that seem real) is the inevitable result.
Get over it. Most reportable cases will be presumptive. If a patient is treated soon after infection
based on EM or other history—which might be entirely appropriate—he, she, or it may never
seroconvert.

A. Confirmed Case Definition

Positive B. burgdorferi culture1 (see §3C2), or
Physician-documented EM (solitary lesion >5 cm in diameter or multiple, smaller, annular le-
sions) and IgM-positive Western blot (see §3C1, infra).

B. Presumptive Case Definition

Physician-documented EM, or

Positive Western blot serologic test (IgG or IgM; see §3C1), and at least one of the following:
1)  lymphocytic meningitis;
2)  cranial neuritis, particularly facial palsy;
3)  radiculoneuropathy;
4)  recurrent, brief (few weeks or less) attacks of objective swelling in one or more joints;
5)  encephalitis confirmed by anti-B. burgdorferi titer in CSF higher than that in serum;
6)  acute onset 2nd- or 3rd-degree atrioventricular conduction defect that resolves in
     days to weeks.

C. Laboratory Tests for LD

Keep in mind that the diagnosis of early LD is usually clinical. Laboratory results may facilitate
the diagnosis of later stages of LD.
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1. Serology

Serum should be collected for ELISA and WB assay. In patients with neurologic symptoms, CSF
should also be tested. Serology is often negative during the first several weeks after infection
because the immune response to spirochetes develops slowly. Early antibiotic therapy can also
abort an antibody response, even if treatment is subcurative. False positives are associated with
syphilis, Rocky Mountain spotted fever, autoimmune disorders, relapsing fever, and neurologic
diseases, and may even be seen in healthy persons. Sadly, results from many commercial labs
have been found to be unreliable; if possible, all serology should be confirmed through the PHL.
ELISA: A reaction >3 standard deviations above the mean of negative controls is considered posi-
tive. Borderline results should be repeated in six weeks.
Western blots are used as confirmatory tests. To be considered positive, blots must show antibod-
ies to either:
•  at least five IgG bands (18, 21, 28, 30, 39, 41, 45, 58, 66, or 93 kDa); or

•  at least two IgM bands (22-25 kDa [OspC], 39 kDa [BmpA], or 41 kDa [Fla]).
The apparent molecular mass of OspC depends on the strain of B. burgdorferi. Any low molecular
weight band in the 22–25 kDa range can be considered equivalent.

2. Culture

The PHL also may accept skin biopsy specimens in BSK medium and sends them to CDC for
culture. But do call first before cutting a hole in your patient. Use form #75 (Bacteriology/Parasi-
tology). All specimens should be sent properly packaged in double containers with absorbent
material around them.

3. Other Tests

Polymerase chain reaction (PCR) assays for the detection of bacterial antigens have been devel-
oped; at present they are primarily research tools.

D. OSPHL Services and Tick Identification

The PHL provides EIA testing of serum for total antibody to B. burgdorferi and refers positive
specimens to CDC for confirmatory WB testing. Serum can be sent without a cold pack at ambi-
ent temperatures if it is sent to the PHL within 24 hours of collection; otherwise, it should be sent
with a cold pack. Use form #42.
All specimens should be sent properly packaged in double containers with absorbent material
around them.
Tick identification may be done at the local vector control districts depending on the local exper-
tise available for proper identification.

4. ROUTINE CASE INVESTIGATION

Interview the case and others who might provide pertinent information.

A. Evaluate the Diagnosis

If patient has EM, get a photograph if at all possible. Using the case investigation form, itemize
signs and symptoms. Determine if the patient has any chronic diseases that could mimic LD. Get
copies of laboratory reports that support the diagnosis.

B. Assess the Possibility of Tick Exposure

Ask about tick bites, if any, and known or possible duration of tick attachment. For exposures
that presumably occurred in Oregon, get a detailed description of the geographic location where
the exposure may have occurred—good enough that the site can be found by investigators. If the
exposure probably occurred outside Oregon, obtain a general description of the area.
If the implicated tick was saved from a patient who meets the presumptive case definition for
identification, send it to PHL as outlined above (§3D).
Ask if any pets, particularly dogs, have had ticks removed recently or have exhibited symptoms
of intermittent or persistent arthritis. (Other signs of LD are not seen in dogs.)

Investigative Guidelines 4 December 2006

Lyme Disease



C. Environmental Evaluation

If a case of LD is identified and the geographic location of the tick exposure is known, OPHD
may attempt to collect ticks. Consult with OPHD epidemiologists as soon as you hear about a
case.

5. CONTROLLING FURTHER SPREAD

The role of the local health department is limited to providing general education to interested
members of the public, as well as working with other agencies (parks departments, etc.) as indi-
cated. There is no need for patient isolation or work/day care restrictions, and no long-term fol-
low-up is indicated for public health purposes.
As opportunities allow, the following general messages can be disseminated:
• In tick-infested areas, the highest risk of bites is probably between March and July.
• The use of protective clothing, including light-colored garments, long trousers tucked into

socks (to prevent ticks from crawling under garments), long-sleeved shirts, hats, etc., as well
as tick repellents, may reduce risk. DEET-containing formulations are effective on exposed
skin or clothing, albeit somewhat unpleasant to use, and potentially neurotoxic if slathered
too liberally on small children. Permethrin repellents can be used on clothing.

• Outdoor activities in tick-infested areas present many opportunities for exposure. Keep
yards clear of excessive leaves, brush, and tall grasses. Walk in the center of trails to avoid
contact with tall grasses and brush.

• When camping, sleep in screened tents. Hunters should be aware of tick infestations on
mammals, especially deer, and check for tick attachments after handling carcasses.

• Keep pets free of ticks, and vice versa.
• Bacterial transmission requires a long attachment—probably more than 24 hours. Checking

for and promptly removing mobile or attached ticks after spending time outdoors in tick-
infested areas is prudent. Don’t forget the scalp, axilla, and groin. A groin is a terrible thing
to lose.

• Remove attached ticks intact; do not leave embedded head parts. Use gentle, direct traction
with tweezers or hemostat. Other methods, such as application of a hot match or petroleum
products (e.g., Vaseline®) to the tick, are less reliable and may result in burns or greasy skin.
Do not crush ticks in situ; this could result in direct inoculation of spirochetes.

6. UPDATE LOG

December 2006. Minor tweak to purpose of reporting #1 (old version was belied by restrictive
case definition). References to “OHS” replaced by “OPHD.” Re-writing and re-formatting of
Case Definition section (§3) to clarify definitions; no real substantive change. Bill Keene
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