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On Tuesday, March 23, President Obama signed into law the “Patient Protection and Affordable Care Act” 
(“PPACA”) which had been passed by the House just days earlier.  A reconciliation bill was signed by the 
President on March 30, 2010.  The PPACA as amended by the reconciliation bill is collectively referred to as 
the “Act” in this summary.  The Departments of Health & Human Services, Treasury and Labor issued 
Interim Final Regulations (“IFR”) implementing preventive health services on July 14, 2010.  This summary 
provides an overview of the preventive health services provisions of the Act as clarified by the IFR. 
 

Summary: For plan years beginning on or after September 23, 2010, individual and group health plans 
must provide coverage for preventive health services.  Such coverage may not include any cost-
sharing requirement if provided by in-network providers.  Plans may, however, impose 
cost-sharing requirements on preventive health services administered by out-of-network 
providers.  Cost-sharing includes copayments, deductibles and coinsurance.  (§ 1001 of 
PPACA; § 2713 of PHSA; 45 C.F.R. § 147.130)   

Scope: Applicable to all individual health plans and group health plans, whether insured or self-
funded.  (§ 1001 of PPACA; § 2713(a) of PHSA; 45 C.F.R. § 147.130(a)) 

“Preventive 
Health Services”: 

 The IFR defines preventive health services by reference to the following four resources: 
o Services that have an A or B rating in the current recommendations of the 

U.S. Preventative Services Task Force (USPSTF); 
o Immunizations recommended by the Advisory Committee on Immunization 

Practices of the Centers for Disease Control and Prevention; 
o Preventive care and screenings for infants, children, and adolescents as 

outlined in the comprehensive guidelines supported by the Health Resources 
and Services Administration (HRSA); and 

o Preventive care and screenings for women as outlined in the comprehensive 
guidelines supported by the HRSA.  

(45 C.F.R. § 147.130(a)) 
 
Section V of the Preamble to the IFR includes lists of preventive health services that must be 
covered without cost-sharing when delivered by an in-network provider.  See Attachment 
A to this fact sheet for a copy of the list of preventive health services included in the Preamble.   
While some of the services listed in Attachment A went into effect after September 23, 
2009, those services do not need to be covered immediately.  Additionally, the HRSA 
recommendations for women do not currently exist, but shall be issued by HHS no later 
than August 1, 2011.  HHS will maintain a website containing the most current list of 
preventive health services, available at: http://www.HealthCare.gov/center/regulations/prevention.html.  
  
Nothing contained in the IFR prevents a plan from providing coverage for preventive 
services in addition to those set forth in the above-cited sources.  In addition, plans may 
deny coverage for preventive services not contained in the four sources listed above.  (45 
C.F.R. § 147.130(a)) 

Changes to 
“Preventive 
Health Services”: 

Plans must provide coverage for newly recommended preventive health services no later than 
one year after the recommendation is made.  Where a service is no longer recommended by 
one of the four sources referenced above, plans are not required to provide coverage for 
such service.  However, pursuant to other PPACA provisions, plans must provide 60 days 
notice to a member before ceasing to provide coverage for that item. (45 C.F.R. § 
147.130(b)(2); see also § 2715(d)(4) of the PHSA) 
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Interval of 
“Preventive 
Health Services”: 

If the recommendation or guideline listed above contains details as to the frequency, 
method, treatment, or setting for the provision of a service, coverage for that preventive health 
service must reflect such recommendations.  If, however, the recommendation or guideline is 
silent as to the frequency and other details, the plan may use “reasonable medical 
management techniques to determine any coverage limitations.”  (IFR, Preamble § II; 45 
C.F.R. § 147.130(a)(4)) 

Cost-Sharing 
Rules: 

Generally, cost-sharing may not be imposed on preventive health services.  The IFR provides 
cost-sharing rules for office visits, including those where both preventive health services and 
other services are provided.  Those rules are as follows: 

 For in-network providers:  Whether plans may apply cost-sharing requirements to 
office visits during which preventive health services are administered depends on the 
way the services are billed. 
o Where a preventive health service is billed separately from an office visit, a plan 

may impose cost-sharing on the office visit, but not on the preventive health 
service. 

o Where preventive health service is not billed separately from an office visit, a plan 
may not impose cost sharing on the office visit.  The IFR instructs plans to 
look to the primary intent of the visit.  If the primary intent of the visit is to 
provide preventive health services, then cost-sharing may not be imposed.  
However, if the primary intent of the office visit is for services other than 
preventive health services then cost-sharing may be imposed even if a preventive 
health service is provided during the visit (e.g. cost-sharing may be levied on an 
office visit for abdominal pain even if the patient receives a blood pressure 
screening because the primary intent was for services other than preventive 
health services). 

 For out-of-network providers: Plans may apply cost-sharing requirements to 
preventive health services that are delivered by an out-of-network provider; this 
includes cost-sharing attached to the office visit as well of the actual services 
provided. 

Where a plan provides coverage for preventive services in excess of those contained in the 
sources listed above, the plan may impose cost-sharing requirements on such services.  
Additionally, plans may impose cost-sharing on any treatment given as a result of the 
preventive health service (e.g. cholesterol medication when a cholesterol screening indicated 
high cholesterol).  (45 C.F.R. § 147.130(a)(2)) 

Impact on State 
Mandates: 

To the extent that State law is more generous than the preventive services requirement, 
such mandates control. (§ 2724 of PHSA). 

Grandfathering: Grandfathered plans are exempt from the preventive services requirements outlined herein. 

Effective Date:   Plan years beginning on or after September 23, 2010. 

References:  PPACA: http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=111_cong_bills&docid=f:h3590enr.txt.pdf  
Reconciliation: http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=111_cong_bills&docid=f:h4872pcs.txt.pdf 

IFR: http://www.healthcare.gov/center/regulations/prevention/regs.html  

This summary is provided for informational purposes only and is not intended as legal advice.  Please consult your legal 
advisor for additional information. 
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USPSTF A and B Recommendations 

The following is a list of preventive services that have a rating of A or B from the U.S. Preventive Services Task Force that 
are relevant for implementing the Affordable Care Act. 

Topic Description Grade Date in 
Effect

Abdominal aortic 
aneurysm screening: men

The USPSTF recommends one-time screening for 
abdominal aortic aneurysm by ultrasonography in men aged 
65 to 75 who have ever smoked.

B February 
2005

Alcohol misuse 
counseling

The USPSTF recommends screening and behavioral 
counseling interventions to reduce alcohol misuse by adults, 
including pregnant women, in primary care settings. 

B April 2004

Anemia screening: 
pregnant women

The USPSTF recommends routine screening for iron 
deficiency anemia in asymptomatic pregnant women.

B May 2006

Aspirin to prevent CVD: 
men

The USPSTF recommends the use of aspirin for men age 45 
to 79 years when the potential benefit due to a reduction in 
myocardial infarctions outweighs the potential harm due to 
an increase in gastrointestinal hemorrhage. 

A March 2009

Aspirin to prevent CVD: 
women

The USPSTF recommends the use of aspirin for women age 
55 to 79 years when the potential benefit of a reduction in 
ischemic strokes outweighs the potential harm of an increase 
in gastrointestinal hemorrhage. 

A March 2009

Bacteriuria screening: 
pregnant women

The USPSTF recommends screening for asymptomatic 
bacteriuria with urine culture for pregnant women at 12 to 16 
weeks' gestation or at the first prenatal visit, if later.

A July 2008

Blood pressure screening The USPSTF recommends screening for high blood 
pressure in adults aged 18 and older. 

A December 
2007

BRCA screening, 
counseling about

The USPSTF recommends that women whose family history 
is associated with an increased risk for deleterious mutations 
in BRCA1 or BRCA2 genes be referred for genetic 
counseling and evaluation for BRCA testing.

B September 
2005

Breast cancer preventive 
medication

The USPSTF recommends that clinicians discuss 
chemoprevention with women at high risk for breast cancer 
and at low risk for adverse effects of chemoprevention. 
Clinicians should inform patients of the potential benefits and
harms of chemoprevention. 

B July 2002

Breast cancer screening The USPSTF recommends screening mammography for 
women, with or without clinical breast examination, every 1-2 
years for women aged 40 and older.

B September 
2002*

Breastfeeding counseling The USPSTF recommends interventions during pregnancy 
and after birth to promote and support breastfeeding.

B October 
2008

Cervical cancer screening The USPSTF strongly recommends screening for cervical 
cancer in women who have been sexually active and have a 
cervix.

A January 
2003

Chlamydial infection 
screening: non-pregnant 
women

The USPSTF recommends screening for chlamydial infection 
for all sexually active non-pregnant young women aged 24 
and younger and for older non-pregnant women who are at 
increased risk.

A June 2007

Chlamydial infection 
screening: pregnant 
women

The USPSTF recommends screening for chlamydial infection 
for all pregnant women aged 24 and younger and for older 
pregnant women who are at increased risk.

B June 2007

Cholesterol abnormalities 
screening: men 35 and 
older

The USPSTF strongly recommends screening men aged 35 
and older for lipid disorders.

A June 2008
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Cholesterol abnormalities 
screening: men younger 
than 35

The USPSTF recommends screening men aged 20 to 35 for 
lipid disorders if they are at increased risk for coronary heart 
disease.

B June 2008

Cholesterol abnormalities 
screening: women 45 and 
older

The USPSTF strongly recommends screening women aged 
45 and older for lipid disorders if they are at increased risk 
for coronary heart disease. 

A June 2008

Cholesterol abnormalities 
screening: women 
younger than 45

The USPSTF recommends screening women aged 20 to 45 
for lipid disorders if they are at increased risk for coronary 
heart disease.

B June 2008

Colorectal cancer 
screening

The USPSTF recommends screening for colorectal cancer 
using fecal occult blood testing, sigmoidoscopy, or 
colonoscopy, in adults, beginning at age 50 years and 
continuing until age 75 years. The risks and benefits of these 
screening methods vary.  

A October 
2008

Dental caries 
chemoprevention: 
preschool children

The USPSTF recommends that primary care clinicians 
prescribe oral fluoride supplementation at currently 
recommended doses to preschool children older than 6 
months of age whose primary water source is deficient in 
fluoride.

B April 2004

Depression screening: 
adolescents

The USPSTF recommends screening of adolescents (12-18 
years of age) for major depressive disorder when systems 
are in place to ensure accurate diagnosis, psychotherapy 
(cognitive-behavioral or interpersonal), and follow-up. 

B March 2009

Depression screening: 
adults

The USPSTF recommends screening adults for depression 
when staff-assisted depression care supports are in place to 
assure accurate diagnosis, effective treatment, and follow-
up.

B December 
2009

Diabetes screening The USPSTF recommends screening for type 2 diabetes in 
asymptomatic adults with sustained blood pressure (either 
treated or untreated) greater than 135/80 mm Hg.

B June 2008

Folic acid 
supplementation

The USPSTF recommends that all women planning or 
capable of pregnancy take a daily supplement containing 0.4 
to 0.8 mg (400 to 800 μg) of folic acid.

A May 2009

Gonorrhea prophylactic 
medication: newborns

The USPSTF strongly recommends prophylactic ocular 
topical medication for all newborns against gonococcal 
ophthalmia neonatorum.

A May 2005

Gonorrhea screening: 
women

The USPSTF recommends that clinicians screen all sexually 
active women, including those who are pregnant, for 
gonorrhea infection if they are at increased risk for infection 
(that is, if they are young or have other individual or 
population risk factors).

B May 2005

Healthy diet counseling The USPSTF recommends intensive behavioral dietary 
counseling for adult patients with hyperlipidemia and other 
known risk factors for cardiovascular and diet-related chronic 
disease. Intensive counseling can be delivered by primary 
care clinicians or by referral to other specialists, such as 
nutritionists or dietitians.

B January 
2003

Hearing loss screening: 
newborns

The USPSTF recommends screening for hearing loss in all 
newborn infants.

B July 2008

Hemoglobinopathies 
screening: newborns

The USPSTF recommends screening for sickle cell disease 
in newborns.

A September 
2007

Hepatitis B screening: 
pregnant women

The USPSTF strongly recommends screening for hepatitis B 
virus infection in pregnant women at their first prenatal visit. 

A June 2009

HIV screening The USPSTF strongly recommends that clinicians screen for 
human immunodeficiency virus (HIV) all adolescents and 
adults at increased risk for HIV infection.

A July 2005

Hypothyrodism screening: 
newborns

The USPSTF recommends screening for congenital 
hypothyroidism in newborns.

A March 2008

Iron supplementation in The USPSTF recommends routine iron supplementation for B May 2006
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* The Department of Health and Human Services, in implementing the Affordable Care Act under the standard it sets out in 
revised Section 2713(a)(5) of the Public Health Service Act, utilizes the 2002 recommendation on breast cancer screening 
of the U.S. Preventive Services Task Force. 

children asymptomatic children aged 6 to 12 months who are at 
increased risk for iron deficiency anemia.

Obesity screening and 
counseling: adults

The USPSTF recommends that clinicians screen all adult 
patients for obesity and offer intensive counseling and 
behavioral interventions to promote sustained weight loss for 
obese adults.

B December 
2003

Obesity screening and 
counseling: children

The USPSTF recommends that clinicians screen children 
aged 6 years and older for obesity and offer them or refer 
them to comprehensive, intensive behavioral interventions to 
promote improvement in weight status.

B January 
2010

Osteoporosis screening: 
women

The USPSTF recommends that women aged 65 and older 
be screened routinely for osteoporosis. The USPSTF 
recommends that routine screening begin at age 60 for 
women at increased risk for osteoporotic fractures.

B September 
2002

PKU screening: newborns The USPSTF recommends screening for phenylketonuria 
(PKU) in newborns.

A March 2008

Rh incompatibility 
screening: first pregnancy 
visit

The USPSTF strongly recommends Rh (D) blood typing and 
antibody testing for all pregnant women during their first visit 
for pregnancy-related care.

A February 
2004

Rh incompatibility 
screening: 24-28 weeks 
gestation

The USPSTF recommends repeated Rh (D) antibody testing 
for all unsensitized Rh (D)-negative women at 24-28 weeks' 
gestation, unless the biological father is known to be Rh (D)-
negative. 

B February 
2004

STIs counseling The USPSTF recommends high-intensity behavioral 
counseling to prevent sexually transmitted infections (STIs) 
for all sexually active adolescents and for adults at increased 
risk for STIs.

B October 
2008

Tobacco use counseling: 
non-pregnant adults

The USPSTF recommends that clinicians ask all adults 
about tobacco use and provide tobacco cessation 
interventions for those who use tobacco products.

A April 2009

Tobacco use counseling: 
pregnant women

The USPSTF recommends that clinicians ask all pregnant 
women about tobacco use and provide augmented, 
pregnancy-tailored counseling to those who smoke.

A April 2009

Syphilis screening: non-
pregnant persons

The USPSTF strongly recommends that clinicians screen 
persons at increased risk for syphilis infection. 

A July 2004

Syphilis screening: 
pregnant women

The USPSTF recommends that clinicians screen all pregnant 
women for syphilis infection. 

A May 2009

Visual acuity screening in 
children

The USPSTF recommends screening to detect amblyopia, 
strabismus, and defects in visual acuity in children younger 
than age 5 years. 

B May 2004
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This schedule includes recommendations in effect as of December 15, 2009. 
Any dose not administered at the recommended age should be administered at a 
subsequent visit, when indicated and feasible. The use of a combination vaccine 
generally is preferred over separate injections of its equivalent component vaccines. 
Considerations should include provider assessment, patient preference, and 
the potential for adverse events. Providers should consult the relevant Advisory 

Committee on Immunization Practices statement for detailed recommendations: 
http://www.cdc.gov/vaccines/pubs/acip-list.htm. Clinically significant adverse 
events that follow immunization should be reported to the Vaccine Adverse Event 
Reporting System (VAERS) at http://www.vaers.hhs.gov or by telephone,  
800-822-7967.

1. Hepatitis B vaccine (HepB). (Minimum age: birth)
At birth:

After the birth dose:

visit).

2. Rotavirus vaccine (RV).

0 days or older.

indicated.
3. Diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP).

at least 6 months have elapsed since the third dose.

4. Haemophilus influenzae type b conjugate vaccine (Hib).

and 4 months, a dose at age 6 months is not indicated.

2, 4, or 6 months for the primary series but can be used as the final dose in 
children aged 12 months through 4 years. 

5. Pneumococcal vaccine. 

1 dose of PCV to all healthy children aged 24 through 59 months who are 
not completely vaccinated for their age.

years or older with certain underlying medical conditions, including a cochlear 
implant. See MMWR

6. Inactivated poliovirus vaccine (IPV) 

birthday and at least 6 months following the previous dose.

istered at age 4 through 6 years. See MMWR
7. Influenza vaccine (seasonal). (Minimum age: 6 months for trivalent inacti

lying medical conditions that predispose them to influenza complications), 

aged 2 through 4 years who have had wheezing in the past 12 months.

than 9 years who are receiving influenza vaccine for the first time or who were 
vaccinated for the first time during the previous influenza season but only 
received 1 dose.

see MMWR
8. Measles, mumps, and rubella vaccine (MMR). (Minimum age: 12 months)

have elapsed since the first dose.
9. Varicella vaccine. (Minimum age: 12 months) 

have elapsed since the first dose.

10. Hepatitis A vaccine (HepA). (Minimum age: 12 months)

Administer 2 doses at least 6 months apart.

visits

or for whom immunity against hepatitis A is desired.
11. Meningococcal vaccine. (Minimum age: 2 years for meningococcal conjugate 

ment component deficiency, anatomic or functional asplenia, and certain other 

MMWR 

Range of  
recommended 
ages for certain 

Range of 
recommended 
ages for all 

groups

Vaccine ▼ Age ► Birth

1

month

2

months

4

months

6

months

12

months

15

months

18

months

19–23

months

2–3

years

4–6

years

1 HepB

Rotavirus2 RV RV RV2

Diphtheria, Tetanus, Pertussis DTaP DTaP DTaP
see  

footnote3

Haemophilus influenzae type b4 Hib Hib Hib4

Pneumococcal5 PCV PCV PCV

Inactivated Poliovirus6 IPV IPV

Influenza7

Measles, Mumps, Rubella see footnote8

Varicella9 see footnote9

10

Meningococcal11

HepBHepB

DTaP DTaP

Hib

IPVIPV

MMR

VaricellaVaricella

MMR

PCV

HepA Series

MCV

Influenza (Yearly)

PPSV

HepA (2 doses)

Recommended Immunization Schedule for Persons Aged 0 Through 6 Years—

(http://www.cdc.gov/vaccines/recs/acip), the American Academy of Pediatrics (http://www.aap.org http://www.aafp.org). 



The Recommended Immunization Schedules for Persons Aged 0 through 18 Years are approved by the Advisory Committee on Immunization Practices 
(http://www.cdc.gov/vaccines/recs/acip), the American Academy of Pediatrics (http://www.aap.org), and the American Academy of Family Physicians (http://www.aafp.org). 

This schedule includes recommendations in effect as of December 15, 2009. 
Any dose not administered at the recommended age should be administered at a 
subsequent visit, when indicated and feasible. The use of a combination vaccine 
generally is preferred over separate injections of its equivalent component vaccines. 
Considerations should include provider assessment, patient preference, and 
the potential for adverse events. Providers should consult the relevant Advisory 

Committee on Immunization Practices statement for detailed recommendations: 
http://www.cdc.gov/vaccines/pubs/acip-list.htm. Clinically significant adverse 
events that follow immunization should be reported to the Vaccine Adverse Event 
Reporting System (VAERS) at http://www.vaers.hhs.gov or by telephone,  
800-822-7967.

1. Tetanus and diphtheria toxoids and acellular pertussis vaccine (Tdap). 
(Minimum age: 10 years for Boostrix and 11 years for Adacel)

-
mended childhood DTP/DTaP vaccination series and have not received a 
tetanus and diphtheria toxoid (Td) booster dose.

a dose.

a booster dose; however, a shorter interval may be used if pertussis immunity 
is needed.

2. Human papillomavirus vaccine (HPV). (Minimum age: 9 years) 
-

vention of cervical, vaginal and vulvar cancers (in females) and genital warts 
(in females and males), and a bivalent vaccine (HPV2) for the prevention of 
cervical cancers in females.

before exposure to HPV through sexual contact.

cancers in females.

precancers and cancers and genital warts in females.

vaccinated.

3. Meningococcal conjugate vaccine (MCV4).
-

ously vaccinated.

dormitory. 
-

ment component deficiency, anatomic or functional asplenia, or certain other 

through 6 years) or after 5 years (if first dose administered at age 7 years or 

recommended to receive an additional dose. See MMWR

4. Influenza vaccine (seasonal). 

do not have underlying medical conditions that predispose them to influenza 
complications), either LAIV or TIV may be used.

than 9 years who are receiving influenza vaccine for the first time or who were 
vaccinated for the first time during the previous influenza season but only 
received 1 dose.

See MMWR
5. Pneumococcal polysaccharide vaccine (PPSV). 

cochlear implant. A single revaccination should be administered after 5 years 
to children with functional or anatomic asplenia or an immunocompromising 
condition. See MMWR 

6. Hepatitis A vaccine (HepA). 

infection, or for whom immunity against hepatitis A is desired. 
7. Hepatitis B vaccine (HepB).

Recombivax HB is licensed for children aged 11 through 15 years.
8. Inactivated poliovirus vaccine (IPV). 

birthday and at least 6 months following the previous dose.

should be administered, regardless of the child’s current age.
9. Measles, mumps, and rubella vaccine (MMR). 

who have received only 1 dose, with at least 28 days between doses. 
10. Varicella vaccine. 

MMWR
or the second dose if only 1 dose has been administered.

after the first dose, it can be accepted as valid.

is 28 days.

Vaccine ▼ Age ► 7–10 years 11–12 years 13–18 years

Tetanus, Diphtheria, Pertussis1

Human Papillomavirus2 see footnote 2

Meningococcal

Influenza

Pneumococcal5

Hepatitis A6

Hepatitis B7

Inactivated Poliovirus8

Measles, Mumps, Rubella9

Varicella10

Tdap

HPV (3 doses)

MCVMCV

Tdap

HPV series

MCV

Influenza (Yearly)

PPSV

HepA Series

Hep B Series

IPV Series

MMR Series

Varicella Series

Range of 
recommended 
ages for 
catch-up
immunization

Range of 
recommended 
ages for all 
children except 

groups

Range of  
recommended 
ages for certain 

Recommended Immunization Schedule for Persons Aged 7 Through 18 Years—
For those who fall behind or start late, see the schedule below and the catch-up schedule



1. Hepatitis B vaccine (HepB).

2. Rotavirus vaccine (RV).

3. Diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP).

4. Haemophilus influenzae type b conjugate vaccine (Hib).

5. Pneumococcal vaccine.

MMWR
6. Inactivated poliovirus vaccine (IPV).

7. Measles, mumps, and rubella vaccine (MMR).

8. Varicella vaccine.

9. Hepatitis A vaccine (HepA).

10. Tetanus and diphtheria toxoids vaccine (Td) and tetanus 
and diphtheria toxoids and acellular pertussis vaccine (Tdap).

11. Human papillomavirus vaccine (HPV).

http://www.vaers.hhs.gov 800-822-7967.

http://www.cdc.gov/

vaccines 800-CDC-INFO

PERSONS AGED 4 MONTHS  THROUGH 6 YEARS

Vaccine
Minimum Age 

for Dose 1

Minimum Interval Between Doses

Dose 1 to Dose 2 Dose 2 to Dose 3 Dose 3 to Dose 4 Dose 4 to Dose 5

4 weeks
8 weeks

4 weeks 4 weeks2

4 weeks 4 weeks 6 months 6 months3

Haemophilus influenzae 

4 weeks

8 weeks (as final dose)

No further doses needed

4 weeks4

8 weeks (as final dose)4

No further doses needed

8 weeks (as final dose)

4 weeks

8 weeks (as final dose for healthy children)

No further doses needed

4 weeks

8 weeks

(as final dose for healthy children)

No further doses needed

8 weeks (as final dose)

4 weeks 4 weeks 6 months

4 weeks

3 months

6 months

PERSONS AGED 7 THROUGH 18 YEARS

4 weeks

4 weeks

6 months

6 months

Routine dosing intervals are recommended11

6 months

4 weeks
8 weeks

4 weeks 4 weeks 6 months

4 weeks

3 months

4 weeks

The table below provides catch-up schedules and minimum intervals between doses for children whose vaccinations have been delayed. A vaccine 
series does not need to be restarted, regardless of the time that has elapsed between doses. Use the section appropriate for the child’s age.

Catch-up Immunization Schedule for Persons Aged 4 Months Through 18 Years Who Start Late or Who Are More Than 1 Month Behind—United States  2010
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vi

ou
sl

y. 
Td

ap
 o

r T
d 

va
cc

in
e 

m
ay

 b
e 

us
ed

, a
s 

in
di

ca
te

d.
 

If 
a 

w
om

an
 is

 p
re

gn
an

t a
nd

 re
ce

iv
ed

 th
e 

la
st

 T
d 

va
cc

in
at

io
n 

≥1
0 

ye
ar

s 
pr

ev
io

us
ly,

 a
dm

in
is

te
r T

d 
du

rin
g 

th
e 

se
co

nd
 o

r t
hi

rd
 tr

im
es

te
r. 

If 
th

e 
w

om
an

 re
ce

iv
ed

 th
e 

la
st

 T
d 

va
cc

in
at

io
n 

<1
0 

ye
ar

s 
pr

ev
io

us
ly,

 a
dm

in
is

te
r T

da
p 

du
rin

g 
th

e 
im

m
ed

ia
te

 p
os

tp
ar

tu
m

 p
er

io
d.

 A
 d

os
e 

of
 T

da
p 

is
 re

co
m

m
en

de
d 

fo
r p

os
tp

ar
tu

m
 w

om
en

, c
lo

se
 c

on
ta

ct
s 

of
 in

fa
nt

s 
ag

ed
 <

12
 m

on
th

s,
 a

nd
 a

ll 
he

al
th

-c
ar

e 
pe

rs
on

ne
l w

ith
 d

ire
ct

 p
at

ie
nt

 c
on

ta
ct

 if
 th

ey
 h

av
e 

no
t p

re
vi

ou
sl

y 
re

ce
iv

ed
 T

da
p.

 A
n 

in
te

rv
al

 a
s 

sh
or

t a
s 

2 
ye

ar
s 

fro
m

 th
e 

la
st

 T
d 

is
 s

ug
ge

st
ed

; s
ho

rte
r i

nt
er

va
ls

 c
an

 b
e 

us
ed

. T
d 

m
ay

 b
e 

de
fe

rr
ed

 d
ur

in
g 

pr
eg

na
nc

y 
an

d 
Td

ap
 s

ub
st

itu
te

d 
in

 th
e 

im
m

ed
ia

te
 p

os
tp

ar
tu

m
 p

er
io

d,
 o

r T
da

p 
ca

n 
be

 a
dm

in
is

te
re

d 
in

st
ea

d 
of

 T
d 

to
 a

 p
re

gn
an

t w
om

an
. 

Co
ns

ul
t t

he
 A

CI
P 

st
at

em
en

t f
or

 re
co

m
m

en
da

tio
ns

 fo
r g

iv
in

g 
Td

 a
s 

pr
op

hy
la

xi
s 

in
 w

ou
nd

 m
an

ag
em

en
t. 

2
. 
H

u
m

a
n

 p
a
p

il
lo

m
a
v
ir

u
s
 (

H
P

V
) 

v
a
c
c
in

a
ti

o
n

 
HP

V 
va

cc
in

at
io

n 
is

 re
co

m
m

en
de

d 
at

 a
ge

 1
1 

or
 1

2 
ye

ar
s 

w
ith

 c
at

ch
-u

p 
va

cc
in

at
io

n 
at

 a
ge

s 
13

 th
ro

ug
h 

26
 y

ea
rs

. 
Id

ea
lly

, v
ac

ci
ne

 s
ho

ul
d 

be
 a

dm
in

is
te

re
d 

be
fo

re
 p

ot
en

tia
l e

xp
os

ur
e 

to
 H

PV
 th

ro
ug

h 
se

xu
al

 a
ct

iv
ity

; h
ow

ev
er

, f
em

al
es

 w
ho

 a
re

 s
ex

ua
lly

 a
ct

iv
e 

sh
ou

ld
 s

til
l b

e 
va

cc
in

at
ed

 c
on

si
st

en
t w

ith
 a

ge
-b

as
ed

 re
co

m
m

en
da

tio
ns

. S
ex

ua
lly

 a
ct

iv
e 

fe
m

al
es

 
w

ho
 h

av
e 

no
t b

ee
n 

in
fe

ct
ed

 w
ith

 a
ny

 o
f t

he
 fo

ur
 H

PV
 v

ac
ci

ne
 ty

pe
s 

(ty
pe

s 
6,

 1
1,

 1
6,

 1
8 

al
l o

f w
hi

ch
 H

PV
4 

pr
ev

en
ts

) o
r a

ny
 o

f t
he

 tw
o 

HP
V 

va
cc

in
e 

ty
pe

s 
(ty

pe
s 

16
 a

nd
 1

8 
bo

th
 o

f w
hi

ch
 H

PV
2 

pr
ev

en
ts

) r
ec

ei
ve

 th
e 

fu
ll 

be
ne

fit
 o

f t
he

 v
ac

ci
na

tio
n.

 
Va

cc
in

at
io

n 
is

 le
ss

 b
en

ef
ic

ia
l f

or
 fe

m
al

es
 w

ho
 h

av
e 

al
re

ad
y 

be
en

 in
fe

ct
ed

 w
ith

 o
ne

 o
r m

or
e 

of
 th

e 
HP

V 
va

cc
in

e 
ty

pe
s.

 H
PV

4 
or

 H
PV

2 
ca

n 
be

 a
dm

in
is

te
re

d 
to

 p
er

so
ns

 w
ith

 a
 h

is
to

ry
 o

f g
en

ita
l w

ar
ts

, a
bn

or
m

al
 P

ap
an

ic
ol

ao
u 

te
st

, o
r p

os
iti

ve
 H

PV
 

DN
A 

te
st

, b
ec

au
se

 th
es

e 
co

nd
iti

on
s 

ar
e 

no
t e

vi
de

nc
e 

of
 p

rio
r i

nf
ec

tio
n 

w
ith

 a
ll 

va
cc

in
e 

HP
V 

ty
pe

s.
HP

V4
 m

ay
 b

e 
ad

m
in

is
te

re
d 

to
 m

al
es

 a
ge

d 
9 

th
ro

ug
h 

26
 y

ea
rs

 to
 re

du
ce

 th
ei

r l
ik

el
ih

oo
d 

of
 a

cq
ui

rin
g 

ge
ni

ta
l w

ar
ts

. H
PV

4 
w

ou
ld

 b
e 

m
os

t e
ffe

ct
iv

e 
w

he
n 

ad
m

in
is

te
re

d 
be

fo
re

 e
xp

os
ur

e 
to

 H
PV

 th
ro

ug
h 

se
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al
 c

on
ta

ct
.

A 
co

m
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et
e 

se
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s 
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r e
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 H

PV
4 

or
 H

PV
2 
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ns
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 o
f 3

 d
os

es
. T

he
 s

ec
on

d 
do

se
 s

ho
ul

d 
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 a
dm

in
is

te
re

d 
1–

2 
m

on
th

s 
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te
r t

he
 fi

rs
t d

os
e;

 th
e 

th
ird

 d
os

e 
sh

ou
ld

 b
e 

ad
m

in
is

te
re

d 
6 

m
on

th
s 

af
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r t
he

 fi
rs

t d
os

e.
 

Al
th

ou
gh

 H
PV

 v
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ci
na

tio
n 
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 n

ot
 s

pe
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fic
al
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m

m
en

de
d 

fo
r p

er
so

ns
 w

ith
 th

e 
m

ed
ic

al
 in

di
ca

tio
ns

 d
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ed
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 F
ig

ur
e 
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 “V

ac
ci

ne
s 

th
at

 m
ig

ht
 b

e 
in

di
ca

te
d 

fo
r a

du
lts

 b
as

ed
 o

n 
m

ed
ic

al
 a

nd
 o

th
er

 in
di

ca
tio

ns
,” 

it 
m

ay
 b

e 
ad

m
in

is
te

re
d 

to
 

th
es

e 
pe

rs
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s 
be

ca
us

e 
th

e 
HP

V 
va

cc
in

e 
is

 n
ot

 a
 li

ve
-v

iru
s 

va
cc

in
e.

 H
ow

ev
er

, t
he

 im
m

un
e 

re
sp

on
se

 a
nd

 v
ac

ci
ne

 e
ffi

ca
cy

 m
ig

ht
 b

e 
le

ss
 fo

r p
er

so
ns

 w
ith

 th
e 

m
ed

ic
al

 in
di

ca
tio

ns
 d

es
cr

ib
ed

 in
 F

ig
ur

e 
2 

th
an

 in
 p

er
so

ns
 w

ho
 d

o 
no

t h
av

e 
th

e 
m

ed
ic

al
 

in
di

ca
tio

ns
 d

es
cr

ib
ed

 o
r w

ho
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re
 im

m
un

oc
om

pe
te

nt
. H

ea
lth

-c
ar

e 
pe
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on

ne
l a
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 n

ot
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t i
nc

re
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ed
 ri

sk
 b

ec
au

se
 o

f o
cc

up
at

io
na

l e
xp

os
ur

e,
 a

nd
 s

ho
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d 
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 v
ac

ci
na

te
d 

co
ns

is
te

nt
 w

ith
 a

ge
-b
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ed

 re
co

m
m

en
da

tio
ns
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3
. V

a
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c
e
ll
a
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a
c
c
in

a
ti

o
n

 
Al

l a
du

lts
 w

ith
ou

t e
vi

de
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e 
of

 im
m

un
ity

 to
 v

ar
ic

el
la

 s
ho

ul
d 

re
ce

iv
e 

2 
do

se
s 
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 s

in
gl

e-
an

tig
en

 v
ar

ic
el

la
 v

ac
ci

ne
 if

 n
ot

 p
re

vi
ou

sl
y 

va
cc

in
at

ed
 o

r t
he

 s
ec

on
d 

do
se

 if
 th

ey
 h

av
e 

re
ce

iv
ed

 o
nl

y 
1 

do
se

, u
nl

es
s 

th
ey

 h
av

e 
a 

m
ed

ic
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 c
on

tra
in

di
ca

tio
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Sp
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l c
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si
de

ra
tio

n 
sh
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ld

 b
e 
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n 
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 th
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e 
w
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 1

) h
av

e 
cl

os
e 

co
nt

ac
t w

ith
 p

er
so

ns
 a

t h
ig

h 
ris

k 
fo

r s
ev
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e 

di
se
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e 

(e
.g

., 
he

al
th

-c
ar

e 
pe

rs
on

ne
l a

nd
 fa

m
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 c
on

ta
ct

s 
of

 p
er

so
ns

 w
ith

 im
m

un
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om
pr

om
is

in
g 

co
nd

iti
on

s)
 o

r 2
) a

re
 a

t h
ig

h 
ris

k 
fo

r e
xp

os
ur

e 
or

 tr
an

sm
is

si
on

 (e
.g

., 
te

ac
he

rs
; c

hi
ld

-c
ar

e 
em

pl
oy

ee
s;

 re
si

de
nt

s 
an

d 
st

af
f m

em
be

rs
 o

f i
ns

tit
ut

io
na

l s
et

tin
gs

, i
nc

lu
di

ng
 c

or
re

ct
io

na
l i

ns
tit

ut
io

ns
; c

ol
le

ge
 s

tu
de

nt
s;

 m
ili

ta
ry

 p
er

so
nn

el
; a

do
le

sc
en

ts
 a

nd
 a

du
lts

 li
vi

ng
 in

 h
ou

se
ho

ld
s 

w
ith

 
ch

ild
re

n;
 n

on
pr

eg
na

nt
 w

om
en

 o
f c

hi
ld

be
ar

in
g 

ag
e;

 a
nd

 in
te

rn
at

io
na

l t
ra

ve
le

rs
). 

Ev
id

en
ce

 o
f i

m
m

un
ity

 to
 v

ar
ic

el
la

 in
 a

du
lts

 in
cl

ud
es

 a
ny

 o
f t

he
 fo

llo
w

in
g:

 1
) d

oc
um

en
ta

tio
n 

of
 2

 d
os

es
 o

f v
ar

ic
el

la
 v

ac
ci

ne
 a

t l
ea

st
 4

 w
ee

ks
 a

pa
rt;

 2
) U

.S
.-b

or
n 

be
fo

re
 1

98
0 

(a
lth

ou
gh

 fo
r h

ea
lth

-c
ar

e 
pe

rs
on

ne
l a

nd
 p

re
gn

an
t w

om
en

, b
irt

h 
be

fo
re

 1
98

0 
sh

ou
ld

 n
ot

 b
e 

co
ns

id
er

ed
 e

vi
de

nc
e 

of
 im

m
un

ity
); 

3)
 h

is
to

ry
 o

f v
ar

ic
el

la
 b

as
ed

 o
n 

di
ag

no
si

s 
or

 v
er

ifi
ca

tio
n 

of
 v

ar
ic

el
la

 b
y 

a 
he

al
th

-c
ar

e 
pr

ov
id

er
 (f

or
 a

 p
at

ie
nt

 re
po

rti
ng

 a
 h

is
to

ry
 o

f o
r p

re
se

nt
in

g 
w

ith
 a

n 
at

yp
ic

al
 c

as
e,

 a
 m

ild
 c

as
e,

 
or

 b
ot

h,
 h

ea
lth

-c
ar

e 
pr

ov
id

er
s 

sh
ou

ld
 s

ee
k 

ei
th

er
 a

n 
ep

id
em

io
lo

gi
c 

lin
k 

w
ith

 a
 ty

pi
ca

l v
ar

ic
el

la
 c

as
e 

or
 to

 a
 la

bo
ra

to
ry

-c
on

fir
m

ed
 c

as
e 

or
 e

vi
de

nc
e 

of
 la

bo
ra

to
ry

 c
on

fir
m

at
io

n,
 if

 it
 w

as
 p

er
fo

rm
ed

 a
t t

he
 ti

m
e 

of
 a

cu
te

 d
is

ea
se

); 
4)

 h
is

to
ry

 o
f h

er
pe

s 
zo

st
er

 b
as

ed
 o

n 
di

ag
no

si
s 

or
 v

er
ifi

ca
tio

n 
of

 h
er

pe
s 

zo
st

er
 b

y 
a 

he
al

th
-c

ar
e 

pr
ov

id
er

; o
r 5

) l
ab

or
at

or
y 

ev
id

en
ce

 o
f i

m
m

un
ity

 o
r l

ab
or

at
or

y 
co

nf
irm
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io

n 
of

 d
is

ea
se

. 
Pr

eg
na

nt
 w

om
en

 s
ho

ul
d 

be
 a

ss
es

se
d 

fo
r e

vi
de

nc
e 

of
 v

ar
ic

el
la

 im
m

un
ity
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om

en
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ho
 d

o 
no

t h
av

e 
ev

id
en

ce
 o

f i
m

m
un

ity
 s

ho
ul

d 
re
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iv

e 
th

e 
fir

st
 d

os
e 

of
 v

ar
ic

el
la

 v
ac

ci
ne

 u
po

n 
co

m
pl

et
io

n 
or

 te
rm

in
at

io
n 

of
 p

re
gn

an
cy

 a
nd

 b
ef

or
e 

di
sc

ha
rg

e 
fro

m
 th

e 
he

al
th

-c
ar

e 
fa

ci
lit

y. 
Th

e 
se

co
nd

 d
os

e 
sh

ou
ld

 b
e 

ad
m

in
is

te
re

d 
4–

8 
w

ee
ks

 a
fte

r t
he

 fi
rs

t d
os

e.

4
. 
H

e
rp

e
s
 z

o
s
te

r 
v
a
c
c
in

a
ti

o
n

A 
si

ng
le

 d
os

e 
of

 zo
st

er
 v

ac
ci

ne
 is

 re
co

m
m

en
de

d 
fo

r a
du

lts
 a

ge
d 

≥6
0 

ye
ar

s 
re

ga
rd

le
ss

 o
f w

he
th

er
 th

ey
 re

po
rt 

a 
pr

io
r e

pi
so

de
 o

f h
er

pe
s 

zo
st

er
. P

er
so

ns
 w

ith
 c

hr
on

ic
 m

ed
ic

al
 c

on
di

tio
ns

 m
ay

 b
e 

va
cc

in
at

ed
 u

nl
es

s 
th

ei
r c

on
di

tio
n 

co
ns

tit
ut

es
 a
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nt
ra

in
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ca
tio

n.

5
. 
M

e
a
s
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s
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m

u
m

p
s
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b
e
ll
a
 (

M
M

R
) 

v
a
c
c
in

a
ti

o
n

 
Ad

ul
ts

 b
or

n 
be

fo
re

 1
95

7 
ge

ne
ra

lly
 a

re
 c

on
si

de
re

d 
im

m
un

e 
to

 m
ea

sl
es

 a
nd
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um

ps
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M
ea

sle
s 

co
m

po
ne

nt
: A

du
lts

 b
or

n 
du

rin
g 

or
 a

fte
r 1

95
7 

sh
ou

ld
 re

ce
iv

e 
1 

or
 m

or
e 

do
se

s 
of

 M
M

R 
va

cc
in

e 
un

le
ss

 th
ey

 h
av

e 
1)

 a
 m

ed
ic

al
 c

on
tra

in
di

ca
tio

n;
 2

) d
oc

um
en

ta
tio

n 
of

 v
ac

ci
na

tio
n 

w
ith

 1
 o

r m
or

e 
do

se
s 

of
 M

M
R 

va
cc

in
e;

 3
) l

ab
or

at
or

y 
ev

id
en

ce
 o

f i
m

m
un

ity
; o

r 4
) d

oc
um

en
ta

tio
n 

of
 p

hy
si

ci
an

-d
ia

gn
os

ed
 m

ea
sl

es
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A 
se

co
nd

 d
os

e 
of

 M
M

R 
va

cc
in

e,
 a

dm
in

is
te

re
d 

4 
w

ee
ks

 a
fte

r t
he

 fi
rs

t d
os

e,
 is

 re
co

m
m

en
de

d 
fo

r a
du

lts
 w

ho
 1

) h
av

e 
be

en
 re

ce
nt

ly
 e
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os

ed
 to

 m
ea

sl
es

 o
r a

re
 in

 a
n 

ou
tb

re
ak

 s
et

tin
g;

 2
) h

av
e 

be
en

 v
ac

ci
na

te
d 

pr
ev

io
us

ly
 w

ith
 k

ill
ed

 m
ea

sl
es

 
va

cc
in

e;
 3

) h
av

e 
be

en
 v

ac
ci

na
te

d 
w

ith
 a

n 
un

kn
ow

n 
ty

pe
 o

f m
ea

sl
es

 v
ac

ci
ne

 d
ur

in
g 

19
63

–1
96

7;
 4

) a
re

 s
tu

de
nt

s 
in

 p
os

ts
ec

on
da

ry
 e

du
ca

tio
na

l i
ns

tit
ut

io
ns

; 5
) w

or
k 

in
 a

 h
ea

lth
-c

ar
e 

fa
ci

lit
y;

 o
r 6

) p
la

n 
to

 tr
av

el
 in

te
rn

at
io

na
lly
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du
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rin
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95
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sh
ou

ld
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e 
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do
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 o
f M

M
R 

va
cc

in
e 

un
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 th
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 h
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e 
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 c
on

tra
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ca

tio
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) d

oc
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en
ta

tio
n 

of
 v

ac
ci

na
tio

n 
w

ith
 1

 o
r m

or
e 

do
se

s 
of

 M
M

R 
va

cc
in

e;
  

3)
 la

bo
ra

to
ry

 e
vi

de
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e 
of

 im
m

un
ity

; o
r 4

) d
oc

um
en

ta
tio

n 
of

 p
hy

si
ci

an
-d

ia
gn

os
ed

 m
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ps
. 
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va
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 c
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 p
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) p
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 c
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 d
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 c
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 d
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ra
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r l
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 d
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 d
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at
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r p
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 d
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 o
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 d
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en
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 p
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 p
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 b
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 c
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 c

er
eb

ro
sp

in
al

 fl
ui

d 
le

ak
s.

 V
ac

ci
na

te
 a

s 
cl

os
e 

to
 H

IV
 

di
ag

no
si

s 
as

 p
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 re
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 c
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 c
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l d
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at
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 c
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 c
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l d
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s.

 F
or

 p
er

so
ns

 a
ge

d 
≥6

5 
ye

ar
s,

 o
ne

-ti
m

e 
re

va
cc

in
at

io
n 

is
 re

co
m

m
en

de
d 

if 
th

ey
 w
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SACHDNC Recommended Uniform Screening Panel1   
CORE 2 CONDITIONS 3  

(as of February 2010)

Metabolic Disorder 
ACMG 
Code Core Condition 

Organic acid 
condition 

Fatty acid 
oxidation 
disorders 

Amino acid 
disorders 

 

Endocrine 
Disorder 

 

Hemoglobin 
Disorder 

 

Other 
Disorder

PROP Propionic academia 

MUT Methylmalonic acidemia 
(methylmalonyl-CoA mutase) 

Cbl A,B Methylmalonic acidemia (cobalamin 
disorders) 

IVA Isovaleric acidemia 

3-MCC 3-Methylcrotonyl-CoA carboxylase 
deficiency  

HMG 3-Hydroxy-3-methyglutaric aciduria 

MCD Holocarboxylase synthase deficiency 

ßKT ß-Ketothiolase deficiency 

GA1 Glutaric acidemia type I 

CUD Carnitine uptake defect/carnitine 
transport defect 

MCAD Medium-chain acyl-CoA 
dehydrogenase deficiency  

VLCAD Very long-chain acyl-CoA 
dehydrogenase deficiency  

LCHAD Long-chain L-3 hydroxyacyl-CoA 
dehydrogenase deficiency 

TFP Trifunctional protein deficiency 

ASA Argininosuccinic aciduria 

CIT Citrullinemia, type I 

MSUD Maple syrup urine disease 

HCY Homocystinuria 

PKU Classic phenylketonuria 

TYR I Tyrosinemia, type I 

CH Primary congenital hypothyroidism 

CAH Congenital adrenal hyperplasia 

Hb SS S,S disease (Sickle cell anemia) 
Hb 

S/ßTh S, �eta-thalassemia 

Hb S/C S,C disease  

BIOT Biotinidase deficiency 

GALT Classic galactosemia 

SCID Severe Combined 
Immunodeficiences  

CF Cystic fibrosis 

HEAR Hearing loss 

1. The selection of these conditions is based on the report “Newborn Screening: Towards a Uniform Screening Panel and System. Genet 
Med. 2006; 8(5) Suppl: S12-S252” as authored by the American College of Medical Genetics (ACMG) and commissioned by the Health 
Resources and Services Administration (HRSA). 

2. Disorders that should be included in every Newborn Screening Program 
3. The Nomenclature for Conditions is based on the report “Naming and Counting Disorders (Conditions) Included in Newborn Screening 

Panels” Pediatrics 2006; 117 (5) Suppl: S308-S314 
 



SACHDNC Recommended Uniform Screening Panel1   
SECONDARY2 CONDITIONS 3  

(as of February 2010)

Metabolic Disorder 
ACMG 
Code Secondary Condition Organic 

acid 
condition 

Fatty acid 
oxidation 
disorders 

Amino 
acid 

disorders 

 

Hemoglobin 
Disorder 

 

Other 
Disorder 

Cbl C,D Methylmalonic acidemia  with 
homocystinuria 

MAL Malonic acidemia 

IBG Isobutyrylglycinuria 

2MBG 2-Methylbutyrylglycinuria 

3MGA 3-Methylglutaconic aciduria 

2M3HBA 2-Methyl-3-hydroxybutyric aciduria 

SCAD Short-chain acyl-CoA 
dehydrogenase deficiency 

M/SCHAD 
Medium/short-chain L-3-
hydroxyacl-CoA 
dehydrogenase deficiency 

GA2 Glutaric acidemia type II 

MCAT Medium-chain ketoacyl-CoA 
thiolase deficiency 

DE RED 2,4 Dienoyl-CoA reductase 
deficiency 

CPT IA Carnitine palmitoyltransferase type 
I deficiency 

CPT II Carnitine palmitoyltransferase type 
II deficiency 

CACT Carnitine acylcarnitine translocase 
deficiency 

ARG Argininemia 

CIT II Citrullinemia, type II 

MET Hypermethioninemia 

H-PHE Benign hyperphenylalaninemia 
BIOPT 
(BS) 

Biopterin defect in cofactor 
biosynthesis 

BIOPT 
(REG) 

Biopterin defect in cofactor 
regeneration 

TYR II Tyrosinemia, type II 

TRY III Tyrosinemia, type III 

Var Hb Various other hemoglobinopathies 

GALE Galactoepimerase deficiency 

GALK Galactokinase deficiency 

 T-cell related lymphocyte 
deficiencies 

1. The selection of these conditions is based on the report “Newborn Screening: Towards a Uniform Screening Panel and System. Genet 
Med. 2006; 8(5) Suppl: S12-S252” as authored by the American College of Medical Genetics (ACMG) and commissioned by the Health 
Resources and Services Administration (HRSA). 

2. Disorders that can be detected in the differential diagnosis of a core disorder  

3. The Nomenclature for Conditions is based on the report “Naming and Counting Disorders (Conditions) Included in Newborn Screening 
Panels” Pediatrics 2006; 117 (5) Suppl: S308-S314 


