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General Recommendations and Recent Update in Adult
Immunization

Sunmi Yoo

Department of Family Medicine, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea

Backgrounds: VVaccination is the primary prevention strategy which aims to prevent various vaccine-prevent-
able diseases and its complications. Although immunization practice had been centered on children in Korea,
recent epidemic of several vaccine-preventable diseases such as hepatitis A and novel influenza H1IN1 made
people pay more attention on adult immunization since 2000.

Methods: This article reviews the general recommendations of adult immunization based on the recent report
from the US Advisory Committee on Immunization Practices in 2011. New vaccines which have been in-
troduced or will be introduced are briefly reviewed.

Results: Following topics are included: 1) principles for vaccine scheduling, 2) spacing of vaccines and anti-
body-containing products, 3) vaccination in altered immunocompetence, 4) vaccination in special situations, 5)
contraindications and precautions, and 6) preventing and managing adverse reactions. Brief information on
various influenza vaccines, adult pertussis vaccine, meningococcal vaccine, and zoster vaccine are reviewed
and provided.

Conclusions: Updated general recommendations and information on the new vaccines are intended for clini-
cians and other health-care providers who vaccinate patients.
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Table 1. Characteristics of live attenuated vaccines and inactivated vaccines

Live attenuated vaccines

Inactivated vaccines

Immunological
action Elicit strong cellular and antibody responses

Adverse events Could revert to a virulent form and cause disease

Can be severe for individuals with altered immunocompetence

Need to be refrigerated to stay potent

Examples

ated influenza vaccine

Close to a natural infection and often confer lifelong immunity

Persist relatively short periods
Need to take several additional doses or booster shots
Elicit antibody response only

Fever, shock, and encephalopathy can occur by the compo-
nent of vaccines

Local adverse events can increase as the number of shots in-
crease

BCG, MMR, varicella vaccine, herpes zoster vaccine, Ty21a oral HepB, Td, Tdap, JEV, influenza, killed typhoid vaccine,
typhoid, rotavirus vaccine, yellow fever vaccine, live, attenu-

Hib, HepA, cholera, pneumococcal vaccine, rabies vac-
cine, MCV4

Abbreviations: BCG, bacille Calmette Guerin; MMR, measles, mumps, and rubella; HepB, hepatitis B; Td, tetanus and diphtheria toxoid; Tdap, teta-
nus toxoid, reduced diphtheria toxoid, and acellular pertussis; JEV, Japanese encephalitis vaccine; Hib, Haemophilus influenzae type b; HepA, hep-

atitis A; MCV4, quadrivalent meningococcal conjugate vaccine.



Sunmi Yoo. General Recommendations and Recent Update in Adult Immunization 3

Table 2. Recommended and minimum ages and intervals between vaccine doses used for adults® (Modified from General

Recommendations on Immunization from National Centers for Immunization and Respiratory Diseases‘”)b
Di Vaccination and dose Recommended age for ~ Minimum age for Recommended Minimum interval
isease . . .
number this dose this dose interval to next dose to next dose
Hepatitis B Hepatitis B #1 Birth Birth 1-4 mo 4wk
Hepatitis B #2 1-2 mo 4wk 2-17 mo 8 wk
Hepatitis B #3° 6-18 mo 24 wk - -
Diphtheria, tetanus, Td 11-12y 7y 10y 5y
pertussis Tdapcl >1ly 7y - -
Measles, mumps, MMR #1 12-15 mo 12 mo 3-5y 4wk
rubella MMR #2 4-6y 13 mo - -
Influenza Influenza, inactivated® >6 mo 6 mo' 1 mo 4wk
LAIV (intranasal)® 249y 2y 1 mo 4wk
Chickenpox Varicella #1 12-15 mo 12 mo 3-5y 12 wk®
Varicella #2 4-6y 15 mo - -
Pneumococcal PPSV #1 - 2y 5y 5y
infection PPSV #2" - 7y - -
Hepatitis A Hepatitis A #1 >2y 2y 6-18 mo 6 mo
Hepatitis A #2 >30 mo 30 mo - -
Meningococcal MCV4 #1' 11-12y 2y 5y 8 wk
meningitis MCV4 #2 16y 11y (+8 wk) - -

Abbreviations: Td, tetanus and diphtheria toxoid; Tdap, tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis; MMR, measles, mumps, and
rubella; LATV, live, attenuated influenza vaccine; PPSV, pneumococcal polysaccharide vaccine; MCV4, quadrivalent meningococcal conjugate vaccine.
‘Combination vaccines are available. Use of licensed combination vaccines is generally preferred to separate injections of their equivalent component
vaccines. When administering combination vaccines, the minimum age for administration is the oldest age for any of the individual components; the
minimum interval between doses is equal to the greatest interval of any of the individual components.

"Modified from table on page 36-7 in the General Recommendations on Immunization.

‘Hepatitis B #3 should be administered at least 8 weeks after hepatitis B #2 and at least 16 weeks after hepatitis B #1 and should not be administered
before age 24 weeks.
dOnly 1 dose of Tdap is recommended. Subsequent doses should be given as Td. For the brand of Tdap currently available in Korea, the minimum
age is 11 years. For management of a tetanus-prone wound in persons who have received a primary series of tetanus-toxoid-containing vaccine, the
minimum interval after a previous dose of any tetanus-containing vaccine is 5 years.

One dose of influenza vaccine per season is recommended for most persons. Children aged <9 years who are receiving influenza vaccine for the first
t1me or who received only 1 dose the previous season (if it was their first vaccination season) should receive 2 doses this season.

"The minimum age for inactivated influenza vaccine varies by vaccine manufacturer. See package insert for vaccine-specific minimum ages.

¥The minimum interval from Varicella #1 to Varicella #2 for persons beginning the series at age >13 years is 4 weeks.

"A second dose of PPSV 5 years after the first dose is recommended for persons aged <65 years at highest risk for serious pneumococcal infection and
those who are likely to have a rapid decline in pneumococcal antibody concentration.

"Revaccination with meningococcal vaccine is recommended for previously vaccinated persons who remain at high risk for meningococcal disease.
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Table 3. Guidelines for administering antibody-containing products® and vaccines (Modified from General Recommendations
on Immunization from National Centers for Immunization and Respiratory Diseases‘”)b

Type of administration ~ Products administered Recommended minimum interval between doses

Can be administered simultaneously at different ana-

Antibody-containing products and inactivated antigen
tomic sites or at any time interval between doses

Simultaneous (during
the same office visit)

Should not be administered simultaneously.” If simulta-
neous administration of measles-containing vaccine
or varicella vaccine is unavoidable, administer at dif-
ferent sites and revaccinate or test for seroconversion
after the recommended interval (see Table 4)

Antibody-containing products and live antigen

Nonsimultaneous Administered first Administered second

Antibody-containing products Inactivated antigen No interval necessary
Antibody-containing products  No interval necessary
Dose related*?

Antibody-containing products 2 wk*

Inactivated antigen
Antibody-containing products ~ Live antigen

Live antigen

“Blood products containing substantial amounts of immune globulin include intramuscular and intravenous immune globuline, specific hyperimmune
globulin (e.g., hepatitis B immune globulin, tetanus immune globulin, varicella zoster immune globulin, and rabies immune globulin), whole blood,
acked red blood cells, plasma, and platelet products.
Modified from table on page 38 in the General Recommendations on Immunization.
“Yellow fever vaccine, rotavirus vaccine, oral Ty21a typhoid vaccine, live, attenuated influenza vaccine, and zoster vaccine are exceptions to these
recommendations.
“The duration of interference of antibody-containing products with the immune response to the measles component of measles-containing vaccine,
and possibly varicella vaccine, is does related (see Table 4).

Table 4. Recommended intervals between administration of antibody-containing products and measles- or varicella-containing
vaccine, by products and indication for vaccination (Modified from General Recommendations on Immunization from National
Centers for Immunization and Respiratory Diseases“))a

Recommended interval before

Product/Indication Dose and route measles- or varicella-containing
vaccine administration (mo)
Tetanus IG 250 units (10 mg IgG/kg) IM 3
Hepatitis A IG
Contact prophylaxis 0.02 mL/kg (3.3 mg IgG/kg) IM 3
International travel 0.06 mL/kg (10 mg IgG/kg) IM 3
Hepatitis B IG 0.06 mL/kg (10 mg IgG/kg) IM 3
Rabies IG 20 IU/kg (22 mg IgG/kg) IM 4
Varicella IG 125 units/10 kg (20-39 mg IgG/kg) IM, maximum 625 units 5
Measles prophylaxis IG
Standard 0.25 mL/kg (40 mg IgG/kg) IM 5
(i.e., nonimmnunocompromised) contact 0.50 mL/kg (80 mg IgG/kg) IM 6
Immunocompromised contact
Blood transfusion
RBCs, washed 10 mL/kg, negligible IgG/kg IV None
RBCs, adenine-saline added 10 mL/kg (10 mg IgG/kg) IV 3
Packed RBCs (hematocrit 65%) 10 mL/kg (60 mg IgG/kg) IV 6
Whole blood (hematocrit 35-50%) 10 mL/kg (80-100 mg IgG/kg) IV 6
Plasma/platelet products 10 mL/kg (160 mg IgG/kg) IV 7
Cytomegalovirus IG (intravenous) 150 mg/kg maximum 6
Intravenous IG
Replacement therapy for immune deficiency 300-400 mg IgG/kg IV 8
ITP treatment 400 mg/kg IV 8
Postexposure varicella prophylaxis 1000 mg/kg IV 10
Kawasaki disease 2g/kg IV 11
Monoclonal antibody to RSV F protein 15 mg/kg IM None

Abbreviations: IG, immune globulin; IgG, immune globulin G; IM, intramuscular; RBCs, red blood cells; IV, intravenous; ITP, immune thrombocy-

topenic purpura; RSV, respiratory syncytial virus.

*Modified from table on page 39 in the General Recommendations on Immunization.
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Table 5. Vaccination of persons with primary and secondary immunodeficiencies (Modified from General Recommendations on
Immunization from National Centers for Immunization and Respiratory Diseases‘”)a

Primary Specific immunodeficiency Contraindicated vaccines® Risk-specific S Effectiveness and
recommended vaccines comments
B-lymphocyte  Severe antibody deficiencies (e.g., LAIV Pneumococcal The effectiveness of any vac-
(humoral) X-linked agammaglobulinemia) BCG Consider measles and  cineisuncertainif it depends
Ty21a (oral, live) varicella vaccination only on the humoral response
Yellow fever (e.g, PPSV, MPSV4)

IGIV interferes with the
immune response to mea-
sles vaccine and possibly
varicella vaccine

Less severe antibody deficiencies BCG Pneumococcal All vaccines likely effective;
(e.g., selective IgA deficiency Yellow fever immune response might be
and IgG subclass deficiency) Other liver vaccines appear to be safe attenuated
T-lymphocyte ~ Complete defects (e.g., severe All live vaccines®* Pneumococcal Vaccines might be ineffective
(cell-mediated combined immunodeficiency
and humoral) [SCID] disease, complete
DiGeorge syndrome)
Partial defects (c.g., most patients  All live vaccines™® Pneumococcal Effectiveness of any vaccine
with DiGeorge syndrome, Meningococcal depends on degree of im-
Wiskott- Aldrich syndrome, Hib (if not administered  mune suppression
ataxia- telangiectasia) in infancy)
Complement Persistent complement, None Pneumococcal All routine vaccines likely
properdin, or factor B deficiency Meningococcal effective
Phagocyte Chronic gramulomatous disease, ~ Live bacterial vaccines® Pneumococcal’ Allinactive vaccines safe and
function leukocyte adhesion defect, and likely effective
myeloperoxidase deficiency Live viral vaccines likely safe
and effective
Secondary HIV/AIDS BCG Pneumococcal MMR, varicella, rotavirus,
LAIV Consider Hib (if not ad-  and all inactivated vaccines
Withhold MMR and varicella in se-  ministered in infancy) includinginactivated influ-
verely immunocompromised persons  and meningococcal vac-  enza, might be effective”
Yellow fever vaccine might havea  cination
contraindication or a precaution
depending on clinical parameters
of immune function®
Malignant  neoplasm, trans- Live viral and bacterial, depending Pneumococcal Effectiveness of any vaccine
plantation, immunosuppressive  on immune status™® depends on degree of im-
or radiation therapy mune suppression
Asplenia None Pneumococcal All routine vaccines likely
Meningococcal effective
Hib (if not administered
in infancy)
Chronic renal disease LAIV Pneumococcal All routine vaccines likely
Hepatitis B' effective

Abbreviations: LAIV, live, attenuated influenza vaccine; BCG, bacilli Calmette-Guerin; PPSV, pneumococcal polysaccharide vaccine; MPSV4, quad-
rivalent meningococcal polysaccharide vaccine; IGIV, immune globulin intravenous; IgA, immune globulin A; IgG, immune globulin G; HIV, human
immunodeficiency virus; AIDS, acquired immunodeficiency syndrome; Hib, Haemophilus influenzae type b; MMR, measles, mumps, and rubella.
*Modified from table on page 48 in the General Recommendations on Immunization.
POther vaccines that are universally or routinely recommended should be given if not contraindicated.
‘Live bacterial vaccines: BCG and oral Ty21a Samonella Typhi vaccine.
dLive viral vaccines: MMR, LAIV, yellow fever, zoster, rotavirus, and varicella.
‘Regarding T-lymphocyte immunodeficiency as a contraindication for rotavirus vaccine, data exist only for severe combined immunodeficiency.
Pneumococcal vaccine is not indicated for children with chronic granulomatous disease beyond age-based universal recommendations for pneumo-
coccal conjugate vaccine. Children with chronic granuolmatous disease are not at increased risk for pneumococcal disease.
8Symptomatic HIV infection or CD4+ T-lymphocyte count of <200/mm’ or <15% of total lymphocytes for children aged <6 years is a contra-
indication to yellow fever vaccine administration. Asymptomatic HIV infection with CD4+ T-lymphocyte count of 200-499/mm’ for persons aged >6
years or 15-24% of total lymphocytes for children aged <6 years is a precaution for yellow fever vaccine administration.

HIV-infected children should receive immunoglobulin after exposure to measles and may receive varicella and measles vaccine if CD4+ T-lymphocyte
count is >15%.
‘Indicated based on the risk from dialysis-based bloodborne transmission.
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Table 6. Contraindications and precautions® to commonly used vaccines for adults (Modified from General Recommendations
on Immunization from National Centers for Immunization and Respiratory Diseases‘”)b

Vaccine Contraindications Precautions
Td Severe allergic reaction (e.g., anaphylaxis) after a previous GBS <6 weeks after previous dose of tetanus toxoid-containing vaccine
dose or to a vaccine component History of arthus-type hypersensitivity reactions after a previous dose
of tetanus toxoid-containing vaccine; defer vaccination until at least
10 years have elapsed since the last tetanus toxoid-containing vaccine
Moderate or severe acute illness with or without fever
Tdap Severe allergic reaction (e.g., anaphylaxis) after a previous GBS <6 weeks after previous dose of tetanus toxoid-containing vaccine
dose or to a vaccine component Progressive neurologic disorder, including infantile spasms, uncon-
Encephalopathy (e.g., coma, decreased level of conscious-  trolled epilepsy, progressive encephalopathy; defer DTaP until neu-
ness, or prolonged seizures), not attributable to another  rologic status clarified and stabilized
identifiable cause, within 7 days of administration of History of arthus-type hypersensitivity reactions after a previous dose
previous dose of DTP, DTaP, or Td of tetanus toxoid-containing vaccine; defer vaccination until at least
10 years have elapsed since the last tetanus toxoid-containing vaccine
Moderate or severe acute illness with or without fever
MMR® Severe allergic reaction (e.g., anaphylaxis) after a previous  Recent (<11 mo) receipt of antibody-containing blood product (specific
dose or to a vaccine component interval depends on product)®
Pregnancy History of thrombocytopenia of thrombocytopenic purpura
Known severe immunodeficiency (e.g., from hematologic  Need for tuberculin skin testing
and solid tumors, receipt of chemotherapy, congenital Moderate or severe acute illness with or without fever
1mmunodef1c1ency, or long-term immunosuppressive
therapy? or patients with HIV infection who are se-
verely immunocompromised)”
Hib Severe allergic reaction (e.g., anaphylaxis) after a previous  Moderate or severe acute illness with or without fever
dose or to a vaccine component
Hepatitis B Severe allergic reaction (e.g., anaphylaxis) after a previous  Moderate or severe acute illness with or without fever
dose or to a vaccine component
Hepatitis A Severe allergic reaction (e.g., anaphylaxis) after a previous  Pregnancy
dose or to a vaccine component Moderate or severe acute illness with or without fever
Varicella Severe allergic reaction (e.g., anaphylaxis) after a previous  Recent (<11 mo) receipt of antibody-containing blood product (specific
dose or to a vaccine component interval depends on product)®
Pregnancy Moderate or severe acute illness with or without fever
Known severe immunodeficiency (e.g., from hematologic
and solid tumors, receipt of chemotherapy, congenital
1mmunodeficiency, or long-term immunosuppressive
therapy® or patients with HIV infection who are se-
verely immunocompromised)®
Inactivated Severe allergic reaction (e.g., anaphylaxis) after a previous GBS <6 weeks after previous dose of influenza vaccine
influenzavaccine ~ dose or to a vaccine component Moderate or severe acute illness with or without fever

Live, attenuated

Severe allergic reaction (e.g., anaphylaxis) after a previous

GBS <6 weeks after previous dose of influenza vaccine

influenza dose or to a vaccine component Moderate or severe acute illness with or without fever
vaccine Pregnancy .

Immunosuppression

. R . .. h

Certain chronic medical conditions
PPSV,MCV4,  Severe allergic reaction (e.g., anaphylaxis) after a previous  Moderate or severe acute illness with or without fever
MPSV4 dose or to a vaccine component
HPV Severe allergic reaction (e.g., anaphylaxis) after a previous  Pregnancy

dose or to a vaccine component Moderate or severe acute illness with or without fever

Zoster Severe allergic reaction (e.g., anaphylaxis) after a previous  Moderate or severe acute illness with or without fever

dose or to a vaccine component
Substantial suppression of cellular immunity
Pregnancy

Abbreviations: Td, tetanus and diphtheria toxoid; GBS, Guillian-Barre syndrome; Tdap, tetanus toxoid, reduced diphtheria toxoid, and acellular per-
tussis; DTP, diphtheria toxoid, tetanus toxoid, and pertussis; DTaP, diphtheria and tetanus toxoids and acelluar pertussis; MMR, measles, mumps, and
rubella; Hib, Haemophilus influenzae type b; PPSV, pneumococcal polysaccharide vaccine; MCV4, quadrivalent meningococcal conjugate vaccine;
MPSV4, quadrivalent meningococcal polysaccharide vaccine; HPV, human papillomavirus.
“Events or conditions listed as precautions should be reviewed carefully. Benefits of and risks for administering a specific vaccine to a person under
these circumstances should be considered. If the risk from the vaccine is believed to outweigh the benefit, the vaccine should not be administered. If
the benefit of vaccination is believed to outweigh the risk, the vaccine should be administered.

*Modified from table on page 40-1 in the General Recommendations on Immunization.

N[MR and varicella vaccines can be administered on the same day. If not administered on the same day, these vaccines should be separated by at least 28 days.
4Substantially immunosuppressive steroid dose is considered to be > 2 weeks of daily receipt of 20 mg or 2 mg/kg body weight of prednisolone or equivalent.
‘See text and Table 4 for details.

Measles vaccination might suppress tuberculin reactivity temporarily. Measles-containing vaccine can be administered on the same day as tuberculin
skin testing. If testing cannot be performed until after day of MMR vaccination, the test should be postponed for >4 weeks after the vaccination. If an
urgent need exists to skin test, do so with the understanding that reactivity might be reduced by the vaccine.

8Vaccines should be deferred for the appropriate interval if replacement immune globulin products are being administered (see Table 4).

'Asthma, chronic lung diseases, cardiovascular diseases (except simple hypertension), kidney diseases, liver diseases, neuromuscular diseases, hemato-
logic disorders, metabolic diseases.
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Table 7. Current adult immunization schedule recommended by Korean Society of Infectious Diseases 2007 (From Vaccination

for Adult?)
. Age,y
Vaceine 19-29 30-39 40-49 50-64 >65
All adults
Td 1 dose every 10 years 1 dose every 10 years after completion of a primary series (3 doses: 0, 1,
6-12 months)
Adult pertussis (Tdap) Substitute 1 dose of Tdap for Td
Vaccination for young adults
HAV 2 doses Anu-HAV IgG
HBV Anti-HBs Ab and HBsAg
Measles/mumps/rubella® Anti-mumps Ab (anti-rubella IgG in women)
Varicella® Anti-VZV IgG
Human Papilloma virus Women (<26 y)

Menigococcal® Military recruits
Vaccination for elderly
Influenza

Pneumococcal

Annually
1 dose

Abbreviations: Td, tetanus and diphtheria toxoid; Tdap, tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis; HAV, hepatitis A; IgG, im-
mune globulin G; HBV, hepatitis B; HBs Ab, hepatitis B surface antibody; HBsAg, hepatitis B surface antigen; VZV, varicella zoster virus.

“Primarily indicated to persons at risk for acquisition or transmission.
b . .
Currently not available in Korea.
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