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To: Hawaii Small Business Regulatory Review Board

Hearing Date/Time: Wednesday, July 19, 2017, 10:00 a.m.

Place: No. 1 Capitol District Bldg., 250 South Hotel St., 5th FI.

Re: Testimony of Planned Parenthood Votes Northwest and Hawaii in support of
Proposed Amendments to H.A.R. Title 11, Chapter 157, Examination and
Immunization

Dear Chairperson Borge and Members of the Board,

Planned Parenthood Votes Northwest and Hawaii (“PPVNH”) writes in suppott of proposed amendments
to H.A.R. Title 11, Chapter 157, Examination and Immunization, which seek to codify the United States
Department of Health and Human Services’ Advisoty Committee on Immunization Practices’ General Best
Practice Guidelines for Immunization.

PPVNH is dedicated to protecting and promoting the sexual and teproductive health of Hawaii’s people
and we suppott the proposed amendments because they will help to prevent the spread of HPV and HPV-
related cancers. In our health centers, we see firsthand the devastating effects of HPV on our patients.

According to the Center for Disease Control and Prevention, 79 million people in the United States ate
currently infected with HPV and 14 million new cases are expected each year. HPV is so common that
neatly all sexually-active men and women will get at least one type of HPV at some point in their lives.
There is no cure for HPV, only treatment for related health problems, Yet, too few adolescents in Hawaii
are receiving HPV vaccines.

Adopting the recommendations of the CDC will help to increase the rates of vaccinated individuals and, in
turn, reduce the spread of HPV and HPV-related cancets.

While we can’t protect our youth from everything, we can help to protect them from cancer in the futute by
adopting these regulations now.

Thank you for the opportunity to testify in suppott of this important effort.
Sincerely,

Laurie Field
Hawaii Legislative Director and Public Affairs Managet

ECEEDVE

JuL 13,2014
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oaTe:  July 14,2017 SELRR
TO: Chairman Anthony Borge
Small Business Regulatory Review Board
e Proposed Amendments to HAR Title 11, Chapter 157, Examination and

Immunization

Dear Chair Borge, Vice Chairs Cundiff and Yamanaka, and Members of the Small
Business Regulatory Review Board:

I am Jennifer Kurrie, government affairs director for Walgreen Co. (Walgreens).
Walgreens operates stores at more than 8,200 locations in all 50 states, the District of
Columbia, and Puerto Rico. In Hawaii, Walgreens now has 20 stores on the islands of
Oahu, Maui, and Hawaii.

Walgreens strongly supports the proposed rules, which would bring Hawaii’s school
immunization requirements more fully in line with the current federal recommendations.
The major amendments include: (1) expanding the definition of “student” to include
persons enrolled and physically present on a post-secondary school campus; (2)
excluding exclusively online schools from the definition of “school™; (3) incorporating
the Federal Advisory Committee on Immunization Practices’ (ACIP) 2017 best practices
guidance including, by reference, a list of required vaccines; and (4) requiring schools to
report to the Department of Health (DOH) the names of the students provisionally
admitted, excluded for noncompliance, or exempted from vaccination requirements.

Walgreens commends the Department of Health’s efforts to ensure that Hawaii’s children
receive all recommended vaccines. Walgreens believes that public health is best served
by establishing a predictable environment for the uptake of vaccines that are critical to
preventing devastating diseases and promoting the overall health of the community. The
ACIP-recommended vaccine schedule ensures that vaccines will be administered at the
ideal times to maximize their effectiveness in protecting children up through their post -
secondary school years.



For these reasons, Walgreens strongly supports moving these proposed rules
forward.



Small Business Regulatory Review Board Meeting
Wednesday, July 19, 2017
10:00 a.m.
No. 1 Capitol District Building
250 South Hotel Street, Honolulu, HI
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SMALL BUSINESS REGULATORY REVIEW BOARD

Department of Business, Economic Development & Tourism (DBEDT) Tel 808 586-2594
No. | Capitol District Bldg., 250 South Hotel St, 5™ Fl., Honolulu, Hawaii 96813

Mailing Address: P.O. Box 2359, Honolulu, Hawaii 96804

Email: DBEDT .sbrrb.info@hawaii.gov

Website: dbedt.hawaii,gov/sbrrb

AGENDA
Wednesday, July 19, 2017 % 10:00 a.m.
& i No. 1 Capitol District Building

. 250 South Hotel Street - Conference Room 436
Luis P. Salaveria
DBEDT Director

I. Call to Order

Members " .
Anthony Borge IIL. Approval of June 28, 2017 Meeting Minutes
Chairperson
Qahu I11. Old Business
nggﬁ‘;:ﬁn A. Discussion and Action on Proposed Amendments and the Small Business
Oahu Statement After Public Hearing on Hawaii Administrative Rules (HAR)
e —" Title 4, Chapter 16'1, Hawaii-Grown Industrial Hemp, pl'omulgated by
i V{:{e Chairperson Department of Agriculture — Discussion Leader — Rob Cundiff
maur
Harris Nakamoto IV, New Business
Oahu

—— _ A. Discussion and Action on Proposed Amendments to HAR Title 11,
ra- c . . . .
- O;},?,Spe e Chapter 157, Examination and Immunization, promulgated by
, Department of Health — Discussion Leader — Harris Nakamoto
Kyoko Kimura
Maui
, B. Discussion and Action on Proposed Amendments to the “Interpretative
Director, DBEDT

Veting. Ex Qfficio Administrative Zoning Rules and Regulations (2014) of the Kauai Planning
Commission,” Relating to Chapter 8, 9, and 10 of the Kauai County Code
(1987), Enforcement of KPAR 8-19, Kauai County Code, Chapter 8,
Article 17, Relating to Transient Vacation Rentals of the Kauai County
Code, promulgated by the County of Kauai Planning Commission —
Discussion Leader — Nancy Atmospera-Walch

C. Discussion and Action on Proposed Amendments to Title 1, Rules of Practice
and Procedure of the Kauai County Planning Commission (Codified May
2014), as follows, promulgated by the County of Kauai Planning
Commission — Discussion Leader — Nancy Atmospera-Walch

1. Chapter 9, Appeals from Actions of the Planning Director
2. Chapter 6, Agency Hearing Procedures

V. Administrative Matters

A. Discussion with eGovernment Services & Customer Services Representative
regarding the Development and Implementation of a New Website for the
Board

B. Discussion and Action on Proposed Amendments to Chapter 201 M, Hawaii
Revised Statutes (HRS)


mailto:DBEDT.sbrrb.info@hawaii.gov

Small Business Regulatory Review Board
July 19, 2017

Page 2
C. Update on this Board’s Newly Created Position, Office Assistant I1I

D. Update on the Board’s Upcoming Advocacy Activities and Programs in
accordance with the Board’s Powers under Section 201M-5, HRS

VI.  Next Meeting: Scheduled for Wednesday, August 16, 2017, at 10:00 a.m.,
Capitol District Building, Conference Room 436, Honolulu, Hawaii

VII. Adjournment

If you require special assistance or auxiliary aid and/or services to participate in the
public hearing process (i.e., sign language, interpreter, wheelchair accessibility, or
parking designated for the disabled), please call (808) 586-2594 at least three (3)
business days prior to the meeting so arrangements can be made.



II. Approval of June 28, 2017 Meeting Minutes



Approved:

Small Business Regulatory Review Board

MINUTES OF REGULAR MEETING - Draft
Jun 28, 2017
Conference Room 436 - No. 1 Capitol District Building, Honolulu, Hawaii

. CALL TO ORDER: Chair Borge called the meeting to order at 10:01 p.m., with a quorum

present.
MEMBERS PRESENT: ABSENT MENMBERS:
= Anthony Borge, Chair - = Garth Yamanaka, 2nd
» Robert Cundiff, Vice Chair Vice Chair
= Kyoko Kimura = Nancy Atmospera-Walch
=  Harris Nakamoto
»  David Sikkink

STAFF: DBEDT Office of the Attorney General

Dori Palcovich None

Il APPROVAL OF MAY 17, 2017 MINUTES

Ms. Kimura made a motion to accept the May 17, 2017 minutes, as presented. Vice Chair
Cundiff seconded the motion, and the Board members unanimously agreed.

1l. OLD BUSINESS
A. Discussion and Action on proposed Amendments to Title 8, Chapter 101, Rules

Governing the Manufacture and Sale of Intoxicating Liquor of the County of Maui,
promulgated by the Department of Liquor Control, County of Maui

Ms. Kimura explained that the amendments have already gone through public hearing and
were adopted; however since then, there have been a lot of complaints by the community
and even a lawsuit regarding some of the amendments. One major concern relates to the
24-hour sales of retail licensees.

Another concern requires every board member to disclose all fines, $25.00 or more, since he
or she was eighteen years old. Ms. Kimura noted that many of the non-profit board
members are over 70 years old and the fines would involve library fines, parking tickets, etc.
Furthermore, if board members inadvertently forget to identify all the fines, it would be
considered a falsification and they would be subject to having his or her membership
revoked.



Chair Borge stated that he encourages the Maui Liquor Commission to thoroughly vet the
stakeholders’ concerns, especially those involving the submission of past fines of non-profit
board members.

Ms. Kimura made a motion to proceed to public hearing in order to thoroughly address and
vet the concerned issues brought forth by the small business stakeholders and the
community, and to suggest changing some of the rules that were previously approved,
particularly the requirement of non-profit board members disclosing information of past fines.
Vice Chair Cundiff seconded the motion, and the Board members unanimously agreed.

V. NEW BUSINESS
A. Discussion and Action on Proposed Amendments to Title 3, Rules of the Liquor

Commission, City and County of Honolulu, State of Hawaii, promulgated by the
City and County of Honolulu Liguor Commission

1. Chapter 81, Liguor Commissions, Section 17.51, License Fees

2. Chapter 81, Section 17.58, Trade Name; Change; Fee

3. Chapter 82, Licenses and Permits, General Provisions, Section 33.11,
Applications for Individual Permits to Receive Shipments of Liquor

4. Chapter 82, Section 33.6, Direct Shipment of Wine by Wineries

5. Chapter 83, Procedure for Obtaining License, Section 54.1, Filing Fees

Assistant Administrator, Ms. Anna Hirai, introduced Mr. Don Pacarro, Administrator, from the
City and County of Honolulu Liguor Commission, and explained that the proposed rules
represent the second of three major rule projects before this Board; the third project is
expected to come in front of this Board sometime in 2018.

The current amendments focus on proposed increased license fees, which has not occurred
in several years. Extensive time to outreach was given to the stakeholders in order for the
purpose of the increase to be fully understood and to solicit questions. On May 12" and the
26M meetings were held with much time explaining the significance of how the Liquor
Commission is completely self-supporting with no financial assistance from the State’s
general fund, and that by law, it is unable to accumulate funds over successive years on
large, extraordinary purchases.

The Ligquor Commission also discussed with the stakeholders the “fiscal picture” from 2005
(the last time license fees were increased) to date, reporting that fiscal year 2017 revenues
are expected to be at one of the lowest levels since 2011. Every class of represented
licensee, currently regulated, was invited to the meetings.

Ms. Hirai explained that another main reason for the fee increase is due to the construction
and implementation of the new custom-built computer system. At the stakeholder meetings,
several questions and suggestions were made, of which, the Commission were open to. Ms.
Hirai would like to go to public hearing within mid- to late-July for further vetting and
feedback of the stakeholders.



It was explained that the licensees are subject to two different fees, the basic license fee that
everyone is required to pay when licenses are renewed and an additional license fee that
depends on what the businesses’ reported gross liquor sales are; it is believed that paying
this type of license is more equitable than the current process. Also noted was that the
Commission is only allowed to keep twenty-percent (20%) of the monies collected.

Chair Borge stated that the proposed fee increase is quite hefty, so this Board is appreciative
of the Commission bringing the stakeholders into discussions before the formal public
hearing. Ms. Hirai fully believes that Honolulu’s Liquor Commission will have one of the
most accurate data systems in liquor regulation as a vast number of licensees will now be
able to administer their own input that allows for checking the accuracy of the on-line data.

Ms. Kimura made a motion that the proposed rule amendments proceed to public hearing.
Mr. Nakamoto seconded the motion, and the Board members unanimously agreed.

B. Discussion and Action on Proposed Amendments to Hawaii Administrative Rules
to Title 11, Chapter 55, Water Pollution Control, promulgated by Department of

Health (DOH

Mr. Alec Wong, Chief of DOH’s Clean Water Branch, stated that he is looking to this Board
for approval for the proposed rule amendments to go to public hearing, and explained that
under these rules are the requirements of water pollution permits, which are part of the
Federal Clean Water Act National Pollutant Discharge Elimination System (NPDES). The
NPDES is a permit system that authorizes certain types of point source discharges, as well
as some storm water discharges, to surface water such as streams, lakes and oceans.

The proposed rule revisions are meant to streamline the permitting process and include,
among other requirements, updating the renewal terms and effective dates of the general
permit, deleting the prohibition preventing General Permit coverages for discharges to Class
AA (marine) and Class 1 (inland) State waters, and adding requirements for electronic
reporting per federal regulations. Mr. Wong noted that the general filing fee for small
businesses is reasonable at $500 and the renewal filing fee is $1,000; all fees are able to be
renewed on-line, which is a benefit to businesses.

Discussion leader, Mr. Nakamoto, stated that DOH’s streamlining process of the rules is to
be commended, and that DOH is very pro-active with its updates by addressing potential
issues “now” rather than “later” as it relates to Hawaii's water quality.

Mr. Nakamoto made a motion to support the proposed amendments and move them to
public hearing. Ms. Kimura seconded the motion, and the Board members unanimously
agreed.

C. Discussion and Action on Proposed Amendments to HAR Title 18, Chapter 231,
Administration of Taxes, as follows, promulgated by Department of Taxation

(DoTax)

Mr. Jacob Herlitz, DoTax Administrative Rules Specialist, and Supervisor, Ms. Kristen
Sakamoto, discussed the following proposed rule amendments.

3



1. Amendments to Section 3-14.17, Revocation of Licenses because of
Abandonment

Mr. Herlitz explained that in order to do business in the State of Hawaii, one must receive a
general excise tax license. Once a license is received, one must then periodically file a
return, even if no revenue is generated. When a company goes out of business, it is allowed
to cancel its license and it will no longer be required to file a general excise tax return.

However, a lot of companies that go out of business simply abandon their licenses. This has
resulted in over a span of decades DoTax keeping a tremendous amount of backlogged
abandoned licenses in its database. As DoTax is updating its records into a new computer
system, it is imprudent to transfer hundreds of thousands of abandoned licenses into the
new system.

Therefore, in order to remove the old, abandoned licenses, DoTax will be publishing on its
website that licensees will have 45 days to notify DoTax that their licenses are no longer
required. DoTax will then revoke the licenses and get a fresh start with the current, existing
licenses. However, even if down the road, a license is removed from the new system, it can
still be recaptured from the old system if the business still exists.

Chair Borge asked if DoTax’s system to file on-line was revamped to be more “user friendly.”
In response, it is Mr. Herlitz's understanding that the people working on the new system are
ironing out the glitches.

Testifier, Mr. Reg Baker, recommended that Hawaii attorneys be notified of DoTax’s new
abandonment policy. This is because attorneys create “shelf corporations” in order to
receive GET licenses when taxes are filed resulting in a lot of abandoned licenses for “shelf
corporations” that need to be removed from the system. Ms. Kimura recommended that
management companies be notified of the new abandonment process, and Mr. Sikkink
suggested that a general notice be provided in a local publication.

Mr. Nakamoto made a motion to move the proposed amendments to public hearing. Mr.
Sikkink seconded the motion, and the Board members unanimously agreed.

2. Proposed New Section 3-14.26, Reqgistration of Representatives

Mr. Herlitz explained that this proposed new rule gives DoTax the authority to require a
person who represents a taxpayer to register with DoTax; the representatives may be CPA’s,
attorneys, or anyone who would otherwise be allowed to register. No fee is involved in
registering; it simply allows the registered person to access and have authorization to the
taxpayer’s information.

Mr. Nakamoto made a motion to move the proposed new rule to public hearing. Ms. Kimura
seconded the motion, and the Board members unanimously agreed.



3. Amendments to Section 9.9-03, Taxpayers Subject to EFT Program

Mr. Herlitz explained that the proposed amendments to the electronic funds transfer program
allows DoTax the authority to enroll taxpayers/small businesses with taxable income of
$100,000 or more a year into the EFT program, which then allows them to pay their taxes
electronically.

Mr. Nakamoto made a motion to move the proposed amendments to public hearing. Ms.
Kimura seconded the motion, and the Board members unanimously agreed.

D. Discussion and Action on HAR Title 18, Chapter 237, General Excise Tax Law,
as follows, promulgated by DoTax

1. Amendments to Section 8.6, County Surcharge

Ms. Sakamoto explained that when a business pays excise tax, they are required to report
on its tax return the method as to where the gross income and gross proceeds go to each
county. The proposed amendments will simplify the allocation method by eliminating the
“nexus” analysis, which is currently an extra step. In addition, the amendments will
automatically determine allocation of gross income and gross proceeds from services.

Mr. Nakamoto made a motion to move the proposed amendments to public hearing. Vice
Chair Cundiff seconded the motion, and the Board members unanimously agreed.

2. Proposed New Section 29.53, Exported Services

Ms. Sakamoto explained that because there are currently no rules within DoTax for exported
services, this proposal provides for thirteen new sections which will clarify how to determine
whether gross income, derived from services or contracting, is exempt from the general
excise tax as exported services or contracting. Overall, this new section is expected to guide
the taxpayer in filing exported services correctly, as there is no guidance right now from
DoTax.

Mr. Nakamoto made a motion to move these new proposed rules to public hearing. Vice
Chair Cundiff seconded the motion, and the Board members unanimously agreed.

V. ADMINISTRATIVE MATTERS
A. Discussion and Action on this Board’'s Nominations of Proposed Board Members for

Submission to the Governor, including Larry Anderson, Reg Baker, Pamela Tumpap,
David S. Chang

Chair Borge made a motion to submit the following names to the Governor for nominations
of proposed members to this Board from Oahu: Messrs. Larry Anderson, Reg Baker, and
David S. Chang; and from Kauai, Mr. Mark Perriello. Mr. Nakamoto seconded the motion,
and the Board members unanimously agreed.



Staff will contact Ms. Pamela Tumpap, from Maui, to find out if she is still interested in
becoming a member, and if so, to request that she register on-line with the Governor’'s
boards and commissions website.

B. Discussion with an eGovernment Services & Customer Services Representative
regarding the Development and Implementation of a New Website for the Board

Deferred until the next board meeting.

C. Update on the Board's Upcoming Advocacy Activities and Programs in accordance
with the Board’s Powers under Section 201M-5, HRS

Chair Borge stated that a table-top retractable sign with the Board’s logo and mission
statement is in the process of being created to be used for upcoming trade shows.

It was announced that Chair Borge and Ms. Kimura were on Reg Baker's ThinkTech
Hawaii stream-lined show, which is the second time this Board was asked to partake
in the show. The show was aired on Thursday, June 8" and is currently on youtube.

VI. NEXT MEETING — The next meeting is scheduled for Wednesday, July 19, 2017, in
Conference Room 436, 250 South Hotel Street, Honolulu, Hawaii at 10:00 a.m.

VIl. ADJOURNMENT — Chair Borge made a motion to adjourn the meeting and
Mr. Nakamoto seconded the motion; the meeting adjourned at 11:54 a.m.



II1. Old Business

A. Discussion and Action on Proposed Amendments and
the Small Business Statement After Public Hearing on
HAR Title 4, Chapter 161, Hawaii-Grown Industrial

Hemp, promulgated by DoAg



SMALL BUSINESS STATEMENT “AFTER” PUBLIC HEARING
TO THE -

SMALL BUSINESS REGULATORY REVIEW BOARD
(Hawaii Revised Statutes (HRS), §201M-3)

Department or Agency: Agriculture . [

Administrative Rule Title and Chapter: Chapter4-161

[ RNl
Chapter Name: Hawaii-Grown Industrial Hemp - ' JU(\? 5),3@
Contact Person/Title: Jeri Kahana ’ .
Phone Number: 8320705 O !{’f{ [
P and
E-mail Address: Jeri.M.Kahana@hawaii.gov Date: dJune 26,2017

A. To assist the SBRRB in complying with the meeting notice requirement in
HRS §92-7, please attach a statement of the topic of the proposed rules or a general
description of the subjects involved.

B. Are the draft rules available for viewing in person and on the Lieutenant Governor's
Website pursuant to HRS §92-7? Yes No D

(If "Yes” please provide webpage address and when and where rules may be
viewed in person.) https://hdoa.hawaii.goviwp-content/uploads/2013/01/Hemp-proposed-rule-Ramseyer.pdf

(Please keep the proposed rules on this webpage until after the SBRRB meeting.)

I. Rule Description: Newn Repeal[:, AmendmentD Compi[ationI:l

Il. Will the proposed rule(s) affect small business? Yes. Nol:l If “No” you do
not need to submit this form.)

*  “Affect small business” is defined as “any potential or actual requirement imposed
upon a small business . . . that will cause a direct and significant economic burden
upon a small business, or is directly related to the formation, operation, or expansion
of a small business.” HRS §201M-1

*  “Small business” is defined as a *for-profit enterprise consisting of fewer than one
hundred full-time or part-time employees.” HRS §201M-1

lll. Is the proposed rule being adopted to implement a statute or ordinance that
does not require the agenc o mter ret or describe the requirements of the
statute or ordinance? Yes h (If “Yes” no need to submit this form.)
(e.q., a federally-mandated regulation that does not afford the agency the discretion
to consider less restrictive alternatives.) HRS §201M-2(d)

IV. Is the proposed rule being adopted pursuant to emergency rulemaking?
(HRS §201M-2(a)) YesD No (If “Yes” no need to submit this form.)

* * *®

REVISED 7/29/2016
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Small Business Statement after Public Hearing - Page 2

I. Please explain how the agency involved small business in the development
of the proposed rules.

Rules were developed following enactment of Act 228, SLH 20186.

a. Were there any recommendations incorporated into the proposed rules?
If yes, explain. If not, why not?

No. There were three testimonies in favor and one testimony in opposition of the proposed rules. There were no suggested
recommendations.

Il. If the proposed rule(s) affect small business, and are not exempt as noted
above, please provide the following information:

1. A description of how opinions or comments from affected small businesses
were solicited.

The proposed rules were developed per the enactment of Act 228, SLH 2016. The
proposed rules were presented to interested parties at various hemp conferences.

2. A summary of the public’s and small businesses’ comments.

There were three testifiers in support of the adoption of the rules, stating that it is a possible crop to help Hawaii become self-sustaining
and help the environment. One testifier was in opposition, stating that the State of Hawaii and the United States government are both
illegal entities in Hawsaii, and was concerned on the possible effect it may have on the quality of medical marijuana from cross-pollination.

3. A summary of the agency’s response to those comments.
The department supported the proposed rules as written.

4. The number of persons who:
(i) Attended the public hearing: 14

(i) Testified at the hearing: 4
(iii) Submitted written comments: o

5. Was a request made at the hearing to change the proposed rule in a way that
affected small business?

(i) If“Yes” was the change adopted? YesD No

(ii) If No, please explain the reason the change was not adopted and the
problems or negative result of the change. '

There were no requests to change the preposed rule.

& *® *

Small Business Regulatory Review Board / DBEDT
Phone: (808) 586-2594 / Email: sbrrb@dbedt.hawaii.gov
This statement may be found on the SBRRB Website at: http://dbedt.hawaii.qov/sbrrb-impact-statements-
pre-and-post-public-hearing

REVISED 7/29/2016
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DEPARTMENT OF AGRICULTURE

Adoption of Chapter 4-161
Hawail Administrative Rules

<Date of Adoption>
L Chapter 4-161, Hawaii Administrative Rules,

entitled “HAWAII-GROWN INDUSTRIAL HEMP,” is adopted to
read as follows:

BEEIVE
JUN 26, 20(F

SBlLe




DEPARTMENT OF AGRICULTURE
SUBTITLE 7

QUALITY ASSURANCE DIVISION
CHAPTER 161

HAWAIT-GROWN INDUSTRIAL HEMP

§4-161-1 Definitions

§4-161-2 Licensing

§4-161-3 . Reports

§4-161-4 Duties

§4-161-5 Testing and Sampling
§4-161-6 Violations

§4-161-7 Profits

§4—16lf8 Waiver

§4-161-1 Definitions. As used in this chapter:

“Program” means the industrial hemp pilot
prograrm.

“Applicant” means a person that is an individual
residing in Hawaii or an institution of higher
education, a sole proprietorship, partnership,
association, corporation, limited liability
corporation, limited liability partnership, or any
other business entity having any:

(1} Place of business permanently located within

the State;

(2) Employees permanently assigned toc work
stations or areas located within the State;
or

(3) Tangible assets permanently located within
the State.

“"Board” means the board of agriculture or the

board’s designee.

“Chairperson means the chairperson of the board
of agriculture or the chairperson’s designee.



“Department” means the department of agriculture.

“Industrial hemp” means the plant Cannabis sativa
L. and any part of that plant, whether growing or not,
with a delta-9 tetrahydrocannabinol concentration of
not more than 0.3 per cent on a dry matter basis or a
tetrahydrocannabinol concentration allowed by federal
law, whichever is greater, that is cultivated.

“Law enforcement” means the federal, state, and
local agencies responsible for maintaining public
order and enforcing the law.

“Licensed land area” means a contiguous land area
registered with the department cn which a licensee
plans to cultivate industrial hemp. A licensed land
area may include land and buildings that are not used
for cultivation.

“Licensure” means authorization by the department
for any individual or legal entity to grow industrial
hemp on a licensed land area.

“"Movement” means the shifting of industrial hemp
from a licensed land area to another location, or into
a licensed land area from another location.

“Seed cultivar” means a variety of industrial
hemp.

“Wariety” means a group of individual plants that
exhibit the same observable physical characteristics
of have the same genetic composition.

[Eff ] (Auth: HRS §141-40) (Imp: HRS
§141-31)

§4-161-2 Licensing. (a) FEach applicant for an
industrial hemp license shall submit a signed,
complete, accurate, and legible application, on a form
provided by the department, as specified by statute,
in which the applicant plans to grow industrial hemp,
which shall include the following:

(1) The applicant’s name, mailing address, and
phone number in Hawaill and, if applicable
electronic mail address;

(2) If the applicant is an individual or
partnership, the date of birth of the
individual or partners;



If the applicant is any business entity
other than an individual, partnership, or
institution of higher education
documentation that the entity is authorized
to do business in Hawaii;

The cultivated wvariety that will be sown;

The source and amount of seed, cuttings, or

seedlings to be used;

(A) If seed importation assistance from the
department is requested, the applicant
shall be responsible for all costs
associated with the seed purchase and
importation.

(B) If cuttings or seedlings are the
applicant’s initial source and are
approved in a pre-planting report, a
movement report shall be submitted
prior to any movement of the cuttings
or seedlings and shall include the
location from which the product will be
moved, the mode of transportation, the
location to which the product will be
moved, and the seed cultivar of the
product. The department may reqguire
inspection or sampling of the product
prior to movement.

The number of acres to be cultivated for

seed, viable grain, industrial products, or

any combination thereof;

The global pesitioning system coordinates in

decimal degrees from the central most point

of the licensed land area and a map showing
the location of the licensed area in terms
of its legal address or legal description;

A statement that the applicant is the fee

simple owner of the licensed land area to be

used for the cultivation or a statement
signed by the fee simple owner of the
licensed land area indicating that the owner
has consented to that use;

The address cf the place in Hawaii where the

applicant will keep the records, books,



electronic data, or other documents that are

required by this chapter;

(10) The name and address of each place where the
industrial hemp is to be stored, sold, or
provided, indicating for each place the form
of the industrial hemp; and

(11) The applicant’s acknowledgement and
agreement to the following terms and
conditions:

(A) Any information cobtained by the
department may be publicly disclosed
and provided to law enforcement without
further notice to the applicant or
licensee; )

(B) The applicant has the legal authority
to grant the department access to the
proposed licensed land area for
inspection and sampling and agrees to
allow any inspection and sampling the
department deems necessary;

(C) The applicant agrees to pay for any
sampling and analysis cost the
department deems necessary;

(D) The applicant agrees to submit all
required reports by the applicable due
dates specified by the department; and

(E) The applicant and any partners,
directors, or members have not been
convicted of any felony related to the
possession, production, sale, or
distribution of a controlled substance
in any form in this or any other
country.

(b) An application may be received, as specified
by statute, and shall be signed by the applicant or,
in the case of a business entity, one of its officers,
directors, or partners, as the case may be, and
indicate that all information and documents submitted
in support of the application are correct and complete
to the best of the applicant’s knowledge.



(c}) Any incomplete application for a license or
an application received after April 1 of any year,
shall be denied.

(d) In addition to the application form, each
applicant for a license shall submit a non-refundable
$500 application fee by certified check or cashier’s
check delivered or mailed by certified mail, return
receipt. If the fee does not accompany the
application, the application for a license shall be
deemed incomplete.

(e) The annual license fee for production of
industrial hemp shall be $250 plus $2 per acre,
unprorated. The initial license fee shall be due
prior to the issuance of a license, by certified check
or cashier’s check delivered or mailed by certified
mail, return receipt. The subsequent annual license
fee shall be due prior to one year after the date of
issuance of the license. Fallure to pay any license
fees may result in denial, suspension, or revocation
of a license and other penalties set forth in section
4-161-6.

(f) Fach license shall allow a licensee to
cultivate up to a maximum of ten acres of industrial
hemp on a single contiguous licensed land area.
Additional or non-contiguous acreage shall require a
separate license.

(g) Licenses shall be issued to successful
applicants on a gquarterly basis, in March, June,
September, and December of the application year. Any
changes to information in an application occurring
prior to the issuance of a license shall be
immediately reported to the department. Failure to
report any changes may result in denial, suspension,
or revocation of a license and other penalties set
forth in section 4-161-6.

Upon successful application, return of a signed
license agreement, and remittal of the license fee by
certified check or cashier’s check, the applicant
shall receive a license with a date of issuance
according to the quarterly issuance schedule.

(h) All licenses shall be valid for two years
from the date of issuance, subject to renewal or



revocation by the department as set forth in this
chapter.

(i) To renew a license, applicants shall:

(1) Submit an application form at least
sixty days prior to the expiration date
of the license specifying that it is an
application to renew a previous
unrevoked license, along with a renewal
application fee of $350, by certified
check or cashier’s check delivered or

- mailed by certified mail, return
receipt.

(2) Upon successful application, return of
a new signed license agreement, and
remittal of the license fee by
certified check or cashier’s check, the
applicant for renewal shall receive a
renewed license valid for two years
from the date of issuance, subject to
renewal or revocation by the department
as set forth in this chapter.

(7) Any licensee who wishes to alter the
licensed land area on which the licensee shall conduct
industrial hemp cultivation shall, before altering the
area, submit to the department an updated address,
global positioning system location, and map specifying
the proposed alteration. If the department approves
the altered land area, the department shall notify the
licensee in writing that the licensee may begin to
cultivate industrial hemp on the altered land area.

(k) A licensee who wishes to change the cultivar
grown shall submit to the department the name of the
new, approved cultivar to be grown. If the department
approves the change tec the cultivar, the department
shall notify the licensee in writing that the licensee
may begin to cultivate the new, approved cultivar.

(1) Licenses shall not be sold, assigned,
transferred, or encumbered.

(m) No land area shall be included in more than
one license at the same time.



(n) Each non-contigucus land area on which
industrial hemp is grown shall require a separate
license. :

{o) Incomplete applications shall not be
processed, and application fees shall not be refunded.

(p) Any change to information provided in the
application shall be submitted within ten days of when
the change occurs. Failure to provide accurate
information or to update any information in a timely
manner may result in denial, suspension, or revocation
of a license and other penalties set forth in section
4-161-6. [Eff ] (Auth: HRS §141-40)
(Tmp: HRS §141-33)

§4-161-3 Reports. (a) Pre-planting report.
Prior to planting any industrial hemp, a licensee
shall file for the department’s approval, on a form
provided by the department, a pre-planting report that
includes a description of the industrial hemp
varieties to be planted on the licensed land area, and
a map showing where they will be planted.

(b) Planting Report. Within ten days after
planting any industrial hemp in a licensed land area,
each licensee shall file, on a form provided by the
department, a planting report that includes:

(1) A list or descripticn of all varieties of
industrial hemp planted, or of volunteer
industrial hemp plants that have emerged
from a previous planting and are not
destroyed, within a licensed land area; and

(2) The location and actual acreage or square
feet of each variety of industrial hemp
planted, or of volunteer industrial hemp
plants that have emerged and are not
destreyed, within a licensed land area;

A planting report shall be filed any time industrial
hemp is planted in, moved within, or moved into a
licensed land area, except when the industrial hemp is
replanted into a larger container within the same
indoor location in the licensed land area. Planting
reports shall be filed for industrial hemp grown from



seed, industrial hemp grown from cuttings, and
industrial hemp moved into the licensed land area
whether as mature plants or as seedlings.

(c) Harvest Report. At least thirty days prior
to harvest, a licensee shall file, on a form provided
by the department, a harvest report that includes:

(1) The harvest dates and location of each
variety cultivated within a licensed land
area.

(A) A licensee shall immediately notify the
department of any changes in the
reported harvest dates in excess of
five days. If any changes to the
harvest dates are made, the department
may require additional inspection or
sampling prior to the harvest.

(2) Documentation that the licensee has entered
into a purchase agreement with an industrial
hemp processor. If the licensee has not
entered into a purchase agreement, the
licensee shall include a statement of
intended disposition of its industrial hemp
crop, and shall confirm in writing its
intended disposition within seven days prior
to harvest.

(A) Licensees shall immediately notify the
department of any changes to the
purchase agreement or disposition
statement.

(d) Movement Report. At least two business days
prior to the movement of industrial hemp grain or
plant material from a licensed land area, the licensee
shall file, on a form provided by the department, an
application for movement permit and movement report.
The report shall include the intended date of the
move, the location from which the product will be
moved, the mode of transportation, and the location to
which the product will be moved. The department may
require irnspection or sampling of the product prior to
movement.

[EfEf ] (Auth: HRS $141-40) (Imp:
HRS §§141-34, 141-36)



§4-161-4 Duties. {a) The licensee shall
continually ensure that all information provided to
the department is accurate and up to date, and shall
notify the department within the time specified in
this chapter, or if not specified, at least ten days
prior to any changes, or immediately upon discovery of
the change if ten days prior is not possible. Failure
to provide and maintain accurate and up toc date
information on file with the department may result in
the penalties set forth in section 4-161-6.

(b) The licensee shall conduct all agricultural
operations in a lawful manner consistent with the
standards befitting of an official of the State,
provided that such standards are subject to the sole
discretion and direction of the department.

(c) The licensee shall abide by all applicable
laws and regulations incident to the growth,
cultivation, or marketing of industrial hemp.

(d) The licensee shall indemnify, hold harmless
and release forever the State and its departments,
agencies, officers, employees, and agents of any kind
from all liability claims arising out the licensee’s
actions involving the growth, cultivation, or
marketing of industrial hemp.

(e) The licensee shall warrant that the licensee
is not an employee of the State and shall assume total
and sole responsibility for any of the licensee’s acts
or omissions involving the growth or production of
industrial hemp or arising out the licensee’s
participation in the industrial hemp pilot program.

(f) The licensee shall allow any institution of
higher education in the State to access the sites
registered by the licensee with the department for
production of industrial hemp for all purposes, as
determined at the discretion of the department related
to research, growth, cultivation, and marketing of
industrial hemp.

(g) The licensee shall allow federal, state, or
local authorities to inspect and sample the industrial
hemp licensed land area, plants, plant materials,
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seeds, equipment, or facilities incident to the growth
or production of industrial hemp.

(h) The licensee shall remit to the department
when due, all fees and other expenses required under
this chapter.

(1) The licensee shall adhere narrowly to the
research focus of the area in which the licensee is
participating in the industrial hemp pilot program.
The areas include one or more of the following:

(1) Planting and growing - tracking wvital
statistics and yield rates with respect to
industrial hemp varieties and growing
variables, including seed planting rate,
soil composition, water usage, and planting
and growing season;

(2) Pest - tracking the occurrence of pests and
effectiveness of various preventative
measures in correlation with the industrial
hemp varieties;

(3) Cost centers and financing — tracking
average cost estimates of producing
industrial hemp varieties, taking into
account costs of participation in the
industrial hemp pilot program, product
acquisition, water usage, equipment, labor,
and security measures and reporting
financial resources available for production
of industrial hemp; or

(4) Marketing and industrial development -
reporting market demand for industrial hemp
varieties, raw materials and end products,
including identification of actual or
potential hemp products, processors, product
manufacturers, wholesalers, retailers, and
targeted consumers.

(j) The licensee shall gather information and
data generated by its industrial hemp research
activities, and provide them to the department at the
end of each license period in the form of a research
report. A failure to submit the research report may
result in the penalties set forth in section 4-161-6.

11



(k) The licensee shall complete and submit all
reports and statements requested by the department
relative to the licensee’s production of industrial
hemp. A failure to submit any required or requested
report may result in revocation of the licensee’s
license and other penalties set forth in section 4-
161-6.

(1) The licensee shall, at the discretion of and
in a manner determined by the department, destroy or
dispose of any industrial hemp crop, plant, plant '
material, or seed determined by the department or law
enforcement to be non-compliant with applicable laws
and regulations. The licensee shall be responsible
for all costs associated with the destruction or
dispeosal of non-compliant crops, plants, plant
material, or seeds.

(m) The licensee shall use best management
practices for growth and production of industrial
hemp, as available, including the any best management
practices specified in chapter 141, Part II, Hawaii
Revised Statutes, and any county-specific best
management practices. The licensee shall further take
reasonable precaution to prevent unauthorized growth
or distribution of industrial hemp, including but not
limited to: |

(1) Taking the precauticonary measures, as
applicable, specified in chapter 141, part
IT, Hawaii Revised Statutes;

(2) Reporting theft of industrial hemp plants,
plant materials, or seeds to law enforcement
and providing the department with a copy of
the police report; and

(3) Reducing the likelihood of cross pollination
between varieties of industrial hemp and
among the other plants by, when practicable,
using feminized seed and eliminating male
plants upon identification to prevent
unnecessary pollen. [EEfEf ]
(Auth: HRS §141-40) (Imp: HRS §141-36)
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§4-161-5 Inspection and sampling. (a) ALL
licensees are subject to inspection and sampling of
their industrial hemp crop to verify that the delta-9-
tetrahydrocannibinol concentration does not exceed 0.3
per cent on a dry weight basis or a
tetrahydrocannabinol concentration allowed by federal
law, whichever is greater.

(b) During the inspection, the licensee or the
licensee’s authorized representative shall be present
at the licensed land area and shall provide the
department with complete and unrestricted access to
all industrial hemp plants, plant materials, and seeds
within a licensed land area whether growing or
harvesting, all land, buildings, and other structures,
and all documents and records pertaining to the
licensee’s industrial hemp growing business.

(c) Sampling of industrial hemp shall occur in
the fellowing manner:

(1) Individual and composite samples of each
variety of industrial hemp may be sampled
from the growing areas.

(2) Quantitative laboratory determination of the
delta-9-tetrahydrocannibinel concentration
on a dry weight basis shall be performed.

(3) A sample test result greater than 0.3 per
cent of delta-9-tetrahydrocannibinol
concentration or a tetrahydrocannabinol
concentration allowed by federal law,
whichever is greater, shall be considered
conclusive evidence that at least one
cannabis plant or part of a plant in the
growing area contains a delta-9-
tetrahydrocannibinol concentration over the
limit allowed of for industrial hemp and
that the licensee of that growing area 1is
therefore not in compliance with this
chapter. Upon receipt of such a test
result, the department may summarily suspend
or revoke the licensee’s license. The
department shall furnish the licensee a
portion of the wviclative sample if the
licensee requests it in writing within

13



thirty days of the date of the department’s
notification of non-compliance to the
licensee.

(d) Test results from tests performed according
to methods approved by the department from an
institution of higher education may, at the
department’s discretion, be accepted in lieu of the
department sampling.

(e) Licensees shall pay a charge of $35 per hour
per inspector for actual drive time, nileage,
inspection, and sampling time. Payment shall be
remitted within thirty days of the date of the
inveoice.

(f) Licensees shall reimburse the department for
all laboratory analysis costs incurred. Payment shall
be remitted within thirty days of the date of the
invoice.

(g) All licensees are subject to routine
inspection and sampling to verify that the delta-9-
tetrahydrocannibinol concentration of the industrial
hemp planted within a licensed land area does not
exceed 0.3 per cent on a dry weight basis or a
tetrahydrocannabinol concentration allowed by federal
law, whichever is greater. BAll licensees are further
subject to routine inspection and sampling to verify
compliance with the reporting requirements of this
chapter. The department may select up to one hundred
per cent of licensees to be inspected. The department
shall send notification to each licensee of their
selection. The notification shall inform the licensee
of the scope and process of the inspection and require
the licensee to contact the department within ten days
of the date of the notification to set a date and time
for the inspection to occur. Failure to contact the
department as required may result in the penalties set
forth in section 4-161-6.

(h) In addition to routine inspection and
sampling under subsection (g), the department may
inspect and take samples from any licensed land area
during normal business hours without advance notice if
the department has reason to believe a violation of
this chapter may be occurring. The department may
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also conduct such additional inspection and sampling
as necessary to verify compliance with the reporting
requirements of this chapter.. [EEff ]
(Auth: HRS §141-40) (Imp: HRS §§141-36, 141-37)

§4-161-6 Violations. (a) In addition to any
violations of any provisions of this chapter, the
following acts and omissions by any licensee or
authorized representative thereof constitute
violations for which civil penalties up to $500 and
disciplinary sanctions, including suspension or
revocation of a license and cease and desist orders,
may be imposed by the department:

(1) Refusal or failure by a licensee or
authorized representative to fully cooperate
and assist the department with the
inspection process;

(2) Failure to provide any information required
or requested by the department for purposes
pursuant to this chapter;

(3) Providing false, misleading, or incorrect
information pertaining to the licensee’s
cultivation of industrial hemp to the
department by any means, including but not
limited to information provided in any
application form, report, record, or
inspection required or maintained pursuant
to this chapter;

(4) Growing industrial hemp that when tested is
shown to have a delta-9-tetrahydrocannibincl
concentration greater than 0.3 per cent on a
dry weigh basis or tetrahydrocannabinol
concentration allowed by federal law,
whichever is greater;

(5) Failure to pay any fees or costs, when due,
that are assessed by the department pursuant
to this chapter; or

(6) Possessing, outside of a field of lawful
cultivation, resin, flowering tops, or
leaves that have been removed from the hemp
plant, provided that the presence of de

15



minimis amount, or insignificant number, of
hemp leaves or flowering tops in hemp bales
that result from the normal and appropriate
processing of industrial hemp shall nct
apply to this paragraph.

[EfEf ] (Auth: HRS
§141-40) (Imp: HRS §141-38)

§4-161-7 Profits. The department shall forego
any income or profit that licensees lawfully obtained
through the disposition of the licensees’ industrial
hemp crop, provided that the licensee reports to the
department:

(1) Any movement of the licensee’s hemp plants,
plant materials, or seeds outside the
licensed area;

(2) Any sale of, or benefit received in exchange
for, the licensee’s industrial hemp plants,
plant materials, or seeds; and

(3) Any commercial details of such movement,
sale, or exchange for use by the department
to research the marketability and logistical
production of industrial hemp in the State.
[Eff ] (Auth: HRS §141-
40) (Imp: HRS §141-39)

§4-161-8 Waiver. (a) If a sample of a
licensee’s industrial hemp tests higher than 0.3 per
cent but not more than 1 per cent delta-9-
tetrahydrocannabinol concentration the licensee may
request a waiver to the revocation or suspension of
its license if the crop is destroyed or utilized on
the licensed land area in a manner approved and
verified by the department.

(b) Licensees shall have ten days from the date
of the notification of a test result higher than 0.3
per cent but not more than 1 per cent delta-9-
tetrahydrocannibinol concentration to request a
wailver. [EfE ] (Auth: HRS §141-
40) (Imp: HRS §141-36) '
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2. The adoption of chapter 4-161, Hawaii
Administrative Rules, shall take effect ten days after
filing with the Office of the Lieutenant Governor.

I certify that the foregoing are copies of the
rules, drafted in the Ramseyer format pursuant to the
requirements of section 91-4.1, Hawaii Revised
Statutes, which were adopted on Month xx, XXX, and
filed with the Office of the Lieutenant Governor.

SCOTT E. ENRIGHT
Chairperson
Board of Agriculture

APPROVED AS TO FORM:

Deputy Attorney General
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IV. New Business

A.Discussion and Action on Proposed Amendments
on HAR title 11, Chapter 157, Examination and
Immunization, promulgated by DOH



VIRGIN!A PRESSLER, M.D.

DAVID Y. IGE
DIREGTOR OF HEALTH

GOVERNCA OF HAWAY

EGETVE

June 21, 2017 ‘

N 23,200%

SELCE

Ms. Dori Palcovich

Administrator

Small Business Regulatory Review Board

Department of Business, Economic Development & Tourism
No. 1 Capitol District Building, Room 436

250 South Hotel Street, 5™ Floor

Honolulu, Hawaii 96813

Dear Ms. Palcovich:

Enclosed for your review are copies of the Small Business Impact Statement and
proposed amendment of Hawaii Administrative Rules, Title 11, Chapter 157,
“Examination and Immunization.”

The purpose of the proposed amendment is to update the immunization requirements
and immunization and examination requirements for school and post-secondary school
attendance in Hawaii. The current regulations were last amended in August 2001, and
are in need of revision to reflect current national immunization guidelines. The
proposed draft also provides clarification in areas regarding definitions, provisional
attendance at school, and documentation. -

Any questions or concerns may be directed to Sarah Y. Park, M.D., F.A.A.P., Chief,
Disease Qutbreak Control Division, at 587-6845 or to sarah.park@ doh.hawaii.gov.

Thank you for your time and attention to this matter.

Sincerely,

NSNS (TN

Virginia Pressler, M.D.
Director of Health

Enclosures
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EGEIYE

JUN 27,2011

PRE-PUBLIC HEARING

SMALL BUSINESS IMPACT STATEMENT
TO THE S0LNRE

SMALL BUSINESS REGULATORY REVIEW BOARD
(Hawaii Revised Statutes §201M-2)

Administrative Rule Title and Chapter: Title 11, Chapter 157
Chapter Name: Examination and Immunization
Sarah Y. Park, M.D., F.A.A.P, Chief, Disease Outbreak Control Division

Contact Person/Title:

Phone Number: _587-6845
E-mail Address: Ssarah.park@doh.hawaii.gov Date: June 21, 2017

A. To assist the SBRRB in complying with the meeting notice requirement in HRS §92-
7, please attach a statement of the topic of the proposed rules or a general
description of the subjects involved.

Website pursuant to HRS §92-77 Yes No (If Yes, please provide

webpage address and when and where Tules may be viewed in person©
http:/fwww.health.hawaii.gov/opppd/department-of-health-administrative-rules-title-11/ : 1250 Punchbowl Street, Honolulu 26816 guard's desk 6/26/2017

(Please keep the proposed rules on this webpage until after the SBRRB meeting.)

I. Rule Description: New D Repeal []Amendment Compilation D

Il. Will the proposed rule(s) affect small business? Yes No |:| (If No, no
need to submit this form.)

B. Are the draft rules available for viewing ierson and on the Lieutenant Governor’s
v

¥ “Affect small business” is defined as “any potential or actual requirement imposed upon
a small business . . . that will cause a direct and significant economic burden upon a
small business, or is directly related to the formation, operation, or expansion of a small
business.” HRS §201M-1

*  “Small business” is defined as a “for-profit enterprise consisting of fewer than one
hundred full-time or part-time employees.” HRS §201M-1

lil. Is the proposed rule being adopted to implement a statute or ordinance that
- does not require the agency to interpret or describe the requirements of the
statute or ordinance? Yes |:| No (If Yes, no need to submit this form.)

(e.g., a federally-mandated regulation that does not afford the agency the discretion
to consider less restrictive alternatives.) HRS §201M-2(d)

IV. Is the proposed rule being adopted pursuant to emergency rulemaking?
(HRS §201M-2(a)) Yes D No (If Yes, no need to submit this form.)

* * *

Revised 1/05/2016
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Pre-Public Hearing Small business Impact Statement
Page 2

If the proposed rule affects small business and are not exempt as noted above,
please provide a reasonable determination of the following:

1. Description of the small businesses that will be required to comply with the
proposed rules and how they may be adversely affected.

Small businasses that will be required to comply wilh the proposed rules include health care providers, cmsd care centers, p |r.hoo|5 and post: y schools. The pwposad rules seek Io lequina additional

Immunizations at the child care, kindergarten, and 7th grade school enlry points; however, the prop jons to the Inati i s are already roulinely by

Therefore, health care providers should nol be adversely affected by the proposed rules. Gh\ld care centers, schuofs and pc 'y should not ba adversaly ai:’en:led hy1he proposed rules, Child r.a.'e mn'ﬁem
schools, and post y schools already monitor thelr students’ compliance with HAR Chaplef 11 157 al the rlrsl school and al d In 7lh grade, and at posl-secondary school entry,

In the effart to assist Echanls and post: y schools with of the updated f Health has a delayed effective dala for the revisad requirements to ensure that training

malterials can be prepared and dlssemlnntﬂﬁ well In advance of the rules® effective date,

2. In dollar amounts, the increase in the level of direct costs such as fees or fines,
and indirect costs such as reporting, recordkeeping, equipment, construction,
labor, professional services, revenue loss, or other costs associated with
compliance.

Increased indirect costs associated with enhanced screening and recordkeeping may be
incurred by some schools and post-secondary schools. The Department does not anticipate
any increased costs associated with compliance to health care providers.

If the proposed rule imposes a new or increased fee or fine:

a. Amount of the current fee or fine and the last time it was increased.

N/A |
b. Amount of the proposed fee or fine and the percentage increase.
N/A
c. Reason for the new or increased fee or fine.
N/A
d. Criteria or methodology used to determine the amount of the fee or fine
(i.e., Consumer Price Index, Inflation rate, etc.).
N/A

3. The probable monetary costs and benefits to the agency or other agencies
directly affected, including the estimated total amount the agency expects to

collect from any additionally imposed fees and the manner in which the moneys
will be used.

The monetary cost to the Department of Health Immunization Branch to implement the additional
requirements has been determined to be approximately $60,000 for the first year of implementation (e.g.,
development of training materials, educational campaign for school, physicians, and parents/guardians,
school/post-secondary school training sessions) and $5,000 per year thereafter for the cost of preparing
and disseminating training/guidance materials for schools and post-secondary schools. No additionally
imposed fees will result from implementation of the proposed rules.

Revised 1/05/2016



Pre-Public Hearing Small business Impact Statement
Page 3

4. The methods the agency considered or used to reduce the impact on small
business such as consolidation, simplification, differing compliance or reporting
requirements, less stringent deadlines, modification of the fines schedule,
performance rather than design standards, exemption, or other mitigating
techniques.

To reduce the impact on providers, schools, and post-secondary schools, the Department of Health plans to implement a comprehensive training
initiative to ensure that affected organizations understand the changes to the requirements and are able to screen records appropriately.

5. The availability and practicability of less restrictive alternatives that could be
implemented in lieu of the proposed rules.

The Department of Health is unaware of less restrictive alternatives that could be implemented
in lieu of the proposed rules.

6. Consideration of creative, innovative, or flexible methods of compliance for small
businesses. The businesses that will be directly affected by, bear the costs of, or
directly benefit from the proposed rules.

7. How the agency involved small business in the development of the proposed
rules.

The proposed rules were developed and reviewed in concert with the School Examination and Immunization Requirements Working Group, which comprises
representalives from private compulsory and post-secondary inslitutions, the American Academy of Pediatrics—Hawai'i Chapter, the Hawai'i Association of Independent

Schools, and Kaiser Permanente, as well as the Department of Educaticn, the Department of Human Services, and Tuberculosis Control, Public Health Nursing, Disease
Investigation, and Immunization Branches of the Department of Health.

a. If there were any recommendations made by small business, were the

recommendations incorporated into the proposed rule? If yes, explain. If
no, why not.

School Examination and Immunization Requirements Working Group member organizations emphasized the need for a delayed effective
date for the revised requirements to ensure that training materials can be prepared and disseminated well in advance of the rules' effeclive
date. The Department concurred with this recommendation and a delayed effective date was incorporated into the proposed rules.

8. Whether the proposed rules include provisions that are more stringent than those
mandated by any comparable or related federal, state, or county standards, with
an explanation of the reason for imposing the more stringent standard.
The proposed school examination and immunization regulations are consistent with the United States Centers for Disease
Control and Prevention Advisory Committee on Immunization Practices (ACIP) recommendations and are comparable to and

in some instances less stringent than other states’ school and post-secondary schoal immunization and examination
requirements. The proposed rules are not more stringent than any comparable or related federal, state or county standards.

If yes, please provide information comparing the costs and benefits of the
proposed rules to the costs and benefits of the comparable federal, state, or
county law, including the following:
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Pre-Public Hearing Small business Impact Statement

Page 4
a. Description of the public purposes to be served by the proposed rule.
N/A
b. The text of the related federal, state, or county law, including information
about the purposes and applicability of the law.
N/A
c. A comparison between the proposed rule and the related federal, state, or
county law, including a comparison of their purposes, application, and
administration.
N/A
d. A comparison of the monetary costs and benefits of the proposed rule with
the costs and benefits of imposing or deferring to the related federal, state,
or county law, as well as a description of the manner in which any
additional fees from the proposed rule will be used.
N/A
e. A comparison of the adverse effects on small business imposed by the
proposed rule with the adverse effects of the related federal, state, or
county law. '
N/A

Small Business Regulatory Review Board / DBEDT
Phone: (808) 586-2594
Email: dbedt.sbrrb@hawaii.gov

This Statement may be found on the
SBRRB Website at:
http://dbedt.hawaii.govlsbrrblsmall—business—impact—statements-pre-and-post—pubic-hearing
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Rules Amending Title 11
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1. Chapter 157 of Title 11, Hawaii Administrative

Rules,

entitled

"Examination and Immunization" is

amended and compiled to read as follows:

§11-157-1
§11-157-2
§11-157-3

§11-157-3.
§1l=1.57~3.
§11-157-3.

§11-157-4

§11-157-4.

§11-157-5
§11-157-6

§11-157-6.
811-157-8.
§11=157-6,
SL1=15=6.

$11=157<7

§11=157=7.

§11-157-8

W N

"HAWATIT ADMINISTRATIVE RULES

TITLE 11

DEPARTMENT OF HEALTH

CHAPTER 157

EXAMINATION AND IMMUNIZATION

Purpose \

Definitions

Immunization

Documentation of immunizations
Responsibility

Tuberculosis examination requirements
Performance of immunization; records
Immunization of indigents and other
persons

Exemptions

Repealed

Health examination requirements
Provisional attendance

Notice of exclusion and exclusion
School and post-secondary school
reporting and records
Penalties and remedies
Suspension and revocation;
Severability

exclusion
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§11-157-1 Purpose. The purpose of this chapter
is to establish immunization requirements and
immunization and examination requirements for school
and pocst-secondary scheool attendance in the State of
Hawaii and to provide for the immunization of indigents
and other high risk individuals. [Eff 11/5/81; am and
comp 6/17/93; am and comp 10/23/97; comp 8/27/01; am
and comp _ ] (Auth: HRS §§302A-1162,
321-9, 321-11, 325-13, 325-32)(Imp: HERS §§302A-901,
302A-1154 through 302A-1163, 321-1, 321-9, 321-11, 325-
13, 325-32 through 325-38)

§11-157-2 Definitions. As used in this chapter:

"Certificate of TB examination" means a dated
report of a tuberculosis examination including the
information specified in subsections 11-157-3.2(c) to
(e), on the stationery of a practitioner or the form of
a health facility, health department, or school system,
with the signature of [a] the practitioner or the [a
unique] stamp or imprinted name of the department of
health, the practitioner, or the licensed facility at
which the practitioner practices[, or the. department].

"Communicable tuberculosis™ means tuberculosis in
any form considered by the department to represent a
risk of being transmitted to other individuals.

"Department" means the department of health of the
State of Hawaili, or any authorized officer or agent of
the department[.] of health.

"Director" means the director of health of the
State of Hawaii or a duly authorized agent.

"Epidemic" means the occurrence in a community or
region of an illness clearly in excess of normal
expectancy, as determined by the department.

"Grace period" means the four dav periocd prior to
minimum required ages or intervals during which an
immunization may still be considered valid.

"Immunization" means the process of administering
a [specific] vaccine, toxoid, or other substance .
licensed by the United States Food and Drug
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Administration to promote an immune response, including
antibody production, in conformance with recognized
standard medical practices.

"Immunizing agent™ means a vaccine, toxoid, or
other substance licensed by the United States Food and
Drug Administration used to increase an individual's
immunity to a disease. The Mantoux tuberculin test is
not an immunizing agent.

"Mantoux tuberculin test" means an intradermal
injection of five tuberculin units of Purified Protein
Derivative (PPD) in 0.1 cc of sterile diluent, followed
within forty-eight to seventy-two hours by recording of
the palpable induration, with a positive reaction being
10 mm or greater in its transverse diameter.

"Outbreak" means the occurrence in a community or
region of an illness clearly in excess of normal
expectancy, as determined by the department.

"Physician" means a person licensed to practice
medicine, [or] osteopathic medicine, or naturopathic
medicine in any of the states or territories of the
United States. A person whose license is on inactive
status or who is not actively practicing shall not be
deemed to be a physician for purposes of this chapter.
Licensure or accreditation in chiropractic, homeopathy,
acupuncture, or herbal healing do not gualify a person
as a physician in this chapter. ‘

"Post-secondary school" means any [adult education
school, business school, trade school,] community
college, college [or], university, or any school
enrolling or registering students above the age of
compulsory school attendance.

"Practitioner" means a physician, advanced
practice registered nurse, or physician assistant
licensed to practice in any of the states or
territories of the United States. A physician,
advanced practice registered nurse, or physician
assistant whose license is on inactive status or who is
not actively practicing shall not be deemed to be a
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practitioner for the purposes of this chapter.

"Recognized standard medical practices" means in
accordance with the United States Department of Health
and Human Services', Advisory Committee on
Immunization Practices (ACIP), General Best Practice
Guidelines for Immunization (April 20, 2017), and
future amendments that are adopted by the department.

"School" means any child care center (infant and
toddler child care center, preschool, day care center,
day nursery, Head Start program, [group child care
home,] group child care center, or other similar units
operating under any name), kindergarten, elementary,
intermediate, middle, or secondary school, but excludes
after-school programs, family child care homes, parent
cooperatives, play groups, respite programs, group
child care homes, and drop-in child care centers. All
schools and post-secondary schools that conduct classes
and activities exclusively on-line or electronically
via remote learning are excluded from the requirements
of this chapter.

"Student" means any child or adult enrolled in any
school or any child or adult enrolled in any post-
secondary school in the State. Any student enrclled or
registered with a school or post-secondary school who
is required to be physically present for any amount of
time at school or post-secondary school campus or site
must comply with this chapter. [Eff 11/5/81; am and
comp 6/17/93; am and comp 10/23/97; am and comp
8/27/01; am and comp 1 (Auth: HRS
§83028-1162, 321-9, 321-11, 325-13, 325-32) (Imp: HRS
§§302A-901, 302A-1154 through 3022-1163, 321-1, 321-9,
321-11, 325~13; 325-32 through 325-38)

§11-157-3 TImmunization. (a) Immunizations
against certain [specified] waccine preventable
diseases, including minimum spacing between doses, and
other conditions governing acceptability of
immunizations, are required as set forth in the
following exhibits:

157-4



811-1573

Exhibit A, ["Guide to Hawaii Pediatric
Immunization Requirements (July 1, 2002).] "List
of Required Vaccinations (July 1, 2018)."
Exhibit B, ["Guide to Hawaii Immunization &
Examination Requirements for Schools (July 1,
2002).] "General Best Practice Guidelines for
Immunization; Best Practices Guidance of the
Advisory Committee on Immunization Practices
({ACIP) (April 20, 2017)." :

[Exhibit C, "Guide to Hawaii Post-Secondary School
Immunization & Tuberculosis Examination
Requirements (July 1, 2002)."]

(b) The United States Department of Health and

Human Services', General Best Practice Guidelines for
Immunization; Best Practices Guidance of the Advisory

Committee on Immunization Practices (ACIP) (April 20,
2017), attached hereto as Exhibit B, are adcpted as the
requirements in the State of Hawaii for minimum age,
required spacing between doses, and other conditions:
governing the acceptability of immunizations. Only
those sections of Exhibit B that pertain to the
requirements of this chapter, including the specific
vaccinations listed in Exhibit A, shall apply.

(c) The Exhibits are located at the end of and
are made a part of this chapter. If an exhibit
conflicts with this chapter, this chapter shall
prevail. TImplementation of the amendments to this
section shall occur on [July 1, 2002.] July 1, 2018.

(d) The director is authorized to suspend
temporarily or amend any portion of the immunization
requirements due to unforeseen circumstances.

Affected schools and post-secondary schools will be
notified in writing of any suspension or amendment.

The notification will include details of the suspension
or amendment, including the suspended or amended
reguirements, the anticipated duration of the
suspension or amendment, and policies to be implemented
during the suspension or amendment. [Eff 11/5/81; am
and comp 6/17/93; am and comp 10/23/97; am and comp
8/27/01; am and comp ] "(Auth: HRS
§§302A2-1162, 321-9, 321-11, 325-13, 325-32) (Imp: HRS
§§302A-901, 302A-1154 through 302A-1163, 321-1, 321-9,
32111, 325-13, 325-32 through 325-38)
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§11-157-3.05 Documentation of immunizations. (a)
Documentation of immunizations shall indicate the
department of health or the name of the practitioner
responsible for administering or reviewing each
immunization [and]. The documentation shall also bear
the signature of [a] the practitioner or [a unique] the
stamp or imprinted name of the department, the
practitioner, or the licensed facility at which the
practitioner practices. ;

{(b) Documentation of immunizations shall include
the complete date (recorded as month/day/yvear) the
vaccine was administered. [A record with only the
month and year of immunization] An immunization record
without complete dates may be accepted for school or
post-secondary school attendance if it can be
determined that each vaccination complied with the
minimum interval and age requirements. A grace period
applies. . to each minimum age and interval. The grace
period does not apply to the minimum interval between
two doses of injectable or nasally administered live
virus vaccines.

(c) Documentation of serologic evidence of
immunity may be substituted for a record of
immunizations for certain diseases as specified by the
United States Department of Health and Human Services',
Advisory Committee on TImmunization Practices in its
General Best Practice Guidelines for Immunization
(April 20, 2017), attached hereto as Exhibit B. [in
Exhibit B and Exhibit C.] The documentation shall
include a laboratory report, [and certification] signed
by a practitioner, certifying that the [report provides
evidence of immunity] student is immune to the named
[disease.] diseases.

(d) . A signed, documented history of a diagnosis
of varicella by a practitioner or a signed report bv a
practitioner that the practitioner has reviewed a
reported history of varicella infection and has made a’
clinical judgment that the individual is immune to
varicella [Documentation of a history of varicella
(chicken pox) signed by a practitioner as specified in
Exhibit B] may be substituted for a record of
immunization with varicella vaccine.
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(e) [Documentation of immunizations and evidence
of immunity shall be kept with the student's health
record.] Electronic versions of the documentation of
immunizations, documentation of serologic evidence of
immunity, and documentation of a history of varicella
(chicken pox), including records maintained in the
Hawaii Immunization Registry, are acceptable provided
all information required by this section is recorded.

(£) Documentation of immunizations and evidence
of immunity shall be maintained by schools and post-—
secondary schools either as a part of the student's
health record, other school or post—-secondary school
record, or as part of an electronic record that
complies with this section. [Eff and comp 8/27/01; am
and comp ] (Auth: HRS §§8302A-1162,
321-9, 321-11; 325-13, 325-32) (Imp: HRS §§302A-1154
theongh 30228=1156, 381=1, 321=8, 321-11, 326=13, 325~
32, 325-33, 325-37)

§11-157-3.1 Responsibility.. (a) FEach person is
responsible for his or her own immunizations, except
. that each parent, guardian, or other person who has
care, custody, or control of a minor, protected person,
or dependent is responsible for the immunization and
examination of his or her minor, protected person, or
dependent. ‘

(b) Each school and post-secondary school
principal or administrator shall ensure that his or her
school only admits students who comply with this
chapter. [Eff and comp 10/23/97; am and comp 8/27/01;
comp ] (Auth: HRS §§302A-1162, 321-9,
325-13) (Imp: HRS §§5302A-901, 302A-1154 through 302A-
1163, 321-1, 321-89, 321-11, 325-13, 325-32 through 325=
38, 325-71 through 325-84)

§11-157-3.2 Tuberculosis examination
requirements. (a) Each student shall be examined for
infection with tuberculosis by a practitioner or the
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department within the twelve months prior to first
attending school in Hawaii, except as noted in
subsection (b). The tuberculosis examination
requirements for attendance at post-secondary school
are as provided in chapter 11-164[.] or as those rules
are amended and renumbered by the department.

(b) A student first attending school before
twelve months of age shall obtain and present a
certificate of TB examination prior to age fourteen
months or be excluded from school until a certificate
of TB examination is obtained and presented.

(c) A certificate of TB examination shall report
the results of a Mantoux tuberculin test, including the
dates of administration and reading (recorded as
month/day/year) and the transverse diameter of
induration in millimeters, and shall bear the signature
of the practitioner or [unigue] the stamp or imprinted
name of the department of heélth, the
practitioner, or the licensed facility at which the
practitioner practices([, or the department]. If the
transverse diameter is equal to or greater than 10 mm.,
the certificate shall also report the result of a chest
X-ray, including the date and' [location] facility at
which the x-ray was obtained. If the reader of the x-
ray or practitioner cannot determine that the student
is free from communicable TB, then no certificate shall
be issued [and the case shall be immediately referred
to the department of health.], and the reader or
practitioner shall immediately refer the case to the
department as specified in Exhibit A of chapter 11-156,
Hawaii Administrative Rules.

(d) A person providing written documentation of a
prior positive Mantoux tuberculin test result which
includes the signature, stamp, or imprinted name of the
practitioner or clinic administering the test, the
dates of administration and reading and the diameter of
induration in millimeters may have a certificate issued
based on a chest x-ray without a repeat Mantoux
tuberculin test, provided that the certificate shall
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contain the required information about the positive
Mantoux tuberculin test.

(e) A person with a chest x-ray consistent with
tuberculosis shall submit to further examination or
treatment as deemed necessary by the department to
exclude or treat a diagnosis of communicable
tuberculosis before issuance of a valid TB certificate.

(f) A certificate of TB examination issued within
12 months before first attendance at school in Hawaii
shall not expire for purposes of school attendance and
may be used for transfer or attendance at all schools
and post-secondary schools in Hawaii.

(g) A certificate of TB examination is required
for school attendance. Every school and post-secondary
school shall maintain a copy of each student's
certificate of TB examination while the student is
enrolled, shall make that copy available for inspection
by the department, and shall transmit a copy of the
certificate together with the student's health record
to the school or post-secondary school to which a
student transfers. [Eff and comp 10/23/97; am and comp
8/27/01; am and comp 1  (Auth: HRS
§$83022~1162, 321=9, 3Z21-1l, 325=13) (Imp: HBRS §530Z2A—~
901, 3022-1154 through 3022-~1163, 321-1, 321-11, 325-71
through: 325-84)

§11-157-4 Performance of immunization; records.
(a) Any immunization required by these rules shall be
performed by a practitioner or other medical personnel
under the direction of a practitioner, or by [the]
department|[.)] representatives. The manner and
frequency of immunization administration shall conform
with these rules and recognized standard medical
practices. :

(b) [Records of any examination or immunization
required by these rules shall be maintained by the
practitioner or the department and shall be available
for inspection and copying by the department.] Records
of any immunizations required by these rules that are
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not administered in the United States may be accepted
if reviewed and signed or stamped by a practitioner.
(c) Documentation of any examination or
immunization required by these rules shall be
maintained by the practitioner or the department and
shall be available for inspection and copving by the
department. [Eff - 11/5/81; am and comp 6/17/93; am and
comp 10/23/97; am and comp 8/27/01; am and comp
: ] (Auth: HRS §§302A-1162, 321-9, 321-
11(22), 325-13, 325-32) (Imp: HRS §§302A-1154, 302A-
1155, 302A-1160, 302A-1162, 302A-1163, 321-9, 321-11,
325-13, 325-32, 325-33, 325-35)

§11-157-4.1 Immunization of indigents and other
persons. (a) The department shall provide for free
immunization for the indigent and medically indigent
for their protection against the diseases required by
these rules. 1In this section, "indigent"” and
"medically indigent" have the meanings defined in HRS
section 325-38.

(b) The department may provide for free
immunization of high risk individuals to interrupt
transmission or limit morbidity from communicable
diseases, or to protect employees of the department
from communicable diseases which they may encounter in
the performance of their duties. [Eff and comp
10/23/97; comp 8/27/01; comp ] (Auth:
HRS §§302A-1162, 321-9, 321-11(22), 325-13, 325-32,
325-38) (Imp: HRS §§302A-1158, 325-38)

§11-157-5 Exemptions. (a) Medical exemptions
from the requirements for specific immunizing agents
shall be granted upon certification by a physician [on
the physician's professional stationery] in a form or
format specified by the department, that an
immunization is medically contraindicated due to a
stated cause, for a specific period of time[.], in
conformance with recognized standard medical practices.
The [original certificate] form shall be provided to
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the exempt person or parent or guardian. [A copy]
Copies of the [certificate] form shall be maintained in
the student's school health record[.] or in the post-
secondary school student's record. Issuing physicians
shall forward a copy of the form to the department.
Reports of such [certificates] forms in a format
specified by the department shall also be submitted to
the department by each school[.] and post—secondary
school. ‘

(b) A religious exemption shall be granted to a
student whose parent, custodian, guardian, or other
person in loco parentis certifies that the person's
religious beliefs prohibit the practice of
immunization. Requests for religious exemptions based
on objections to specific immunizing agents will not be
granted. Students who have reached the age of majority
shall apply on their own behalf. The certification
shall be retained in the student's health record].] or
in the post-secondary school student's record. Reports
of such exemptions in a format specified by the
department shall be submitted to the department by each
scheool[.] and post-secondary school.

(c): If at any time, the director determines that
there is the danger or presence of an outbreak or
epidemic from any of the communicable diseases for
which immunization is required under this chapter, the
exemption from immunization ‘against such disease shall
not be recognized and inadequately immunized students
shall be excluded from school or post-secondary school
until the director has determined that the presence or
danger of the outbreak or epidemic no longer exists.
[Eff 11/5/81; am and comp 6/17/93; am and comp
10/23/97; am and comp 8/27/01; am and comp

] (Auth: HRS §§302A-1162, 321-9, 321-
11(22), 325-13, 325-32) (Imp: HRS §§8302A-1156, 302A-
1157, 321-1, 321-9, 321-11, 325-13, 325-32, 325-34,
325-35)

§11-157-6 REPEALED. [R 10/23/97]
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§11-157-6.1 Health examination requirements. (a)
Each student shall present a record of his or her
physical examination by a practitioner as specified in
subsection (b) before the student first attends
school.The examination shall occur within 12 months
before the date of first [school] attendance[.] at
school in Hawaii. The record shall be transferred to
subsequent schools attended by the student, and re-
examination is not required.

(b) Results of the examination shall be reported
to the school on a form or in a format approved by the
department. The report of physical examination shall
be signed by the practitioner performing the
examination. :

(c) The report of physical examination shall be
kept with the student's health record. [Eff and comp
10/23/97; am and comp 8/27/01; am and comp

] Auth: HRS §8§302p-1162, 321-9,
321-11, 325-13, 325-32) (Imp: HRS §§302A-901, 302A-
1154 through 302A-1163, 321-1, 321-9, 321-11, 325-13,
325-32 through 325-38)

§11-157-6.2 Provisional attendance. (a) A
student who does not have evidence of all of the
required immunizations [or a report of physical
examination] may attend school or post—-secondary school

provisionally upon submitting written evidence from a
practitioner or the department stating that the student
is in the process of receiving required immunizations
[or physical examination]. A student who does not have

a2 report of physical examination mav attend school
provisionally upon ‘submitting written evidence from a
practitioner stating that the student is in the process

of receiving the physical examination. A physical
examination is not required for post-secondary school
attendance. An appointment notice from a
practitioner's office or the department shall be
recognized as written evidence. A student without
written evidence shall not be allowed to attend school
or post-secondary school.
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(b) [If & preschool or K-12 student does not
complete the required immunizations or examination
within three months of the date of provisional entry,
the school shall notify the parent by dated, written
notice of exclusion that the student will be excluded
from the school beginning 30 calendar days after the
date of the notice.] The provisional attendance period
shall be no leonger than three months after the date of
provisional attendance to a school and no longer than
45 days after the date of provisional attendance to a
post—-secondary school.

(c) [Beginning on the school day 30 calendar days
after the date of notice of exclusion, the student
shall be prohibited from attending school unless and
until complete documentation covering the required
immunizations and physical examination is provided to
the school.] A student who fails to keep a scheduled
appointment with their practitioner or the department
during the provisional attendance period may attend
school or post-secondary school only upon submitting a
new appointment notice from a practitioner's office or
the department. Failure to keep a scheduled
appointment or transferring schools or post-secondary
schools during the provisional attendance period does
not extend the provisional attendance period past the
periods listed in subsection (b).

(d) If all of the required immunizations cannot
be completed within [three months] the provisional
attendance period due to the required minimum intervals
between doses or other medical necessity, the school or
post-secondary school may extend provisional attendance
[may be extended] as long as evidence is provided that
appointments have been made to complete the required
immunizations. If a student whose provisional
attendance period has been extended fails to keep a
scheduled appointment, he or she shall be excluded from
school or post-secondary school until evidence that the
required immunizations have been obtained is presented
to the schocl|[.] or post—-secondary school.

{e) [If a post-secondary school student does not
complete the required immunizations within 45 days of
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the date of provisional entry, the school shall exclude
the student from all school activities until
documentation that the required immunizations have been
obtained is provided to the school.] Provisional
attendance may be suspended by the department when
there is a danger or presence of an outbreak or
epidemic from any of the communicable diseases for
which immunization is required under this chapter until
the director has determined that the presence or danger
of the outbreak or epidemic no longer exists. [Eff and
comp 10/23/97; am and comp 8/27/01; am and comp

] (Auth: HRS §§302A-1162, 321-9,
321-11, 325-13, 325-32) (Imp: HRS §§302A-1155 through
302RA-1157, 302A-1159, 302A-1160, 302A-1162, 321-1, 321~
9, 371=11, 325-13, 32%-32, 325-35, 325—-36)

§11-157-6.3 [School reporting and records. ]
Notice of exclusion and exclusion. (a) [Each school
shall report to the department by October 10 and
January 10 of each year the names of all students who
have been provisionally admitted, have been excluded
for failure to comply fully with the immunization or
examination requirements in this chapter, and who have
medical or religious exemptions. This report shall
include the types 6f immunizations and dose numbers
which are incomplete for each of these students and
shall be in a format as specified by the department.]
If a student does not complete the required
immunizations or examination within three months of the
date of provisional attendance, the school shall notify
the parent by dated, written notice of exclusion that
the student will be excluded from the school beginning
30 calendar days after the date of the notice.

(b) [School and post-secondary school records
documenting compliance with this chapter shall be made
available for inspection and copying by the department
upon request.] Beginning on the school day 30 calendar
days after the date of notice of exclusion, the school
shall prohibit the student from attending school until
complete documentation covering the required
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immunizations and physical examination is provided to
the school.

(c) If a post-secondary school student does not
complete the required immunizations within 45 days of
the date of provisional attendance, the post-secondary
school shall exclude the student from attending classes
and all post-secondary school activities until
documentation that the required immunizatiocns have been
obtained is provided to the post-secondary school.

[Eff and comp 10/23/97; am and comp 8/27/01; am and
comp ] (Auth: HRS §§302A-1162, 321-9,
321-11, 325-13, 325-32) (Imp: HRS $§§$302A-1155, 302A-
1157, 302A-1159, 302A-1160, 302A-1162, 321-1, 321-9,
321-11; 325-13,; 325-32, 325-35, 325-36)

§11-157-6.4 School and post-secondary school
reportinq and records. (a) Each school shall report
to the department by October 10th and January 10th of
each school vear the names of all students who have
been provisionally admitted, who have been excluded for
failure to comply fullyv with the immunization or
examination requirements in this chapter, or who have
medical or religious exemptions. This report shall
include the tvypes of immunizations and dose numbers
which are incomplete for each of these students and
shall be in a format as specified by the department.
Each school is reguired to submit the report even if
all students have met the immunization and examination
reguirements.

(b) School and post—-secondary school records
documenting compliance with this chapter shall be made
available for inspection and copving by the department
upon request. [Eff and comp 1 (Auth:
HRS §§$302A-1162, 321-9, 321-11, 325-13, 325-32) (Imp:
HRS §§302A-901, 302A-1154 through 302A-1163, 321-1,
321=9, 321=11, 325=13, 32532 through 325=38)

§11-157-7 Penalties and remedies. Penalties and
remedies for failure to comply with these rules are
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§11-157-7

provided in sections 321-18, 321-20, 325-14, and PG
37, HRS. [Eff 11/5/81; am and comp 6/17/93; comp
10/23/97; comp 8/27/01; comp 1 (Auth:
HRS §8§302n-1162, 321-9, 321-11, 325-13, 325-32) (Imp:
HRS §§302A-901, 302A-1154 through 302A-1163, 321-1,
321-9, 321-11, 321-18, 321-20, 325-13, 325-14, 325-32
through 325-38, 325-71 through 325-78)

§11-157-7.1 Suspension and revocation; exclusion.
(a) Valid [TR certificates,] certificates of TB
examination, immunization records, physical examination
records, and certificates of medical or religious
exemption (collectively "documents") may be suspended
or revoked if a preponderance of the evidence shows
that a document contains a material inaccuracy,
misrepresentation, or is fraudulent.

(b) A [child or] student shall be excluded from
school or post-secondary school if any document
required by this chapter is suspended or revoked.

[Eff and comp 10/23/97; am and comp 8/27/01; am and .
comp ] (Auth: HRS §§302A-1162, 321-
9, 321-11, 325-13, 325-32) (Imp: HRS §§302A-901, 302A-
1154 through 302A-1163, 321-1, 321-9, 321-11, 325-13,
325-32 through 325-38)

§11-157-8 Severability. If any provision of this
chapter, or its application to any perscn or
circumstance, is held invalid, the application of such
provision to other persons or circumstances, and the
remainder of this chapter, shall not be affected
thereby." [Eff 11/5/81; comp 6/17/93; comp 10/23/97;
comp 8/27/01; comp ] (Auth: HRS
§§302A-1162, 321-9, 321-11, 325-13, 325-32) (Imp: HRS
§§302A-901, 302A-1154 through 302A-1163, 321-1, 321-9,
321-11, 325-13, 325-32 through 325-38, 325-=71 through
325-78)

2. Material, except source notes, to be repealed
is bracketed. New material is underscored.
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3. Additions to update source notes to reflect
these amendments and compilation are not underscored.

4. These amendments to and compilation of chapter
11-157, Hawaii Administrative Rules, shall take effect
ten days after filing with the Office of the Lieutenant
Governor; provided that the implementation of the
amendments to section 11-157-3 shall take effect on
July 1, 2018.

I certify that the foregoing are copies of the
rules, drafted in the Ramseyer format pursuant to the
requirements of section 91-4.1, Hawaii Revised
Statutes, which were adopted on and filed
with the Office of the Lieutenant Governor.

Virginia Pressler, M.D.
- Director of Health

APPROVED AS TO FORM:

Deputy Attorney General



Exhibit A
List of Required Vaccinations
(July 1,2018)

Hawaii law allows the Director of Health, in consultation with the State Epidemiologist, to
adopt, amend or appeal as rules, the immunization recommendations of the United States
Department of Health and Human Services, Advisory Committee on Immunization Practices,
including interim recommendations, as they apply to the listed vaccines indicated below. The
United States Department of Health and Human Services’ Advisory Committee on
Immunization Practices’ General Best Practice Guidelines for Immunization (April 20,
2017), attached as Exhibit B, is adopted as the requirements in the State of Hawaii for
minimum age, required spacing between doses, and other conditions governing the
acceptability of immunizations for these listed vaccines.

Table 1 — List of Pediatric Vaccinations Required for Children in the
State of Hawaii*

DTaP [Diphtheria-Tetanus-acellular Pertussis]
Haemophilus influenzae type b (Hib)
Hepatitis A
Hepatitis B
Influenza
MMR [Measles (Rubeola)-Mumps-Rubella]
Pneumococcal Conjugate Vacecine (PCV)
Polio (IPV [Inactivated Poliovirus Vaccine])
Rotavirus

Varicella (chickenpox)
*The immunizations specified in Table 1 are requited for children born in Hawaii after January
1, 1998, and all children born elsewhere after January 1, 1998 who become residents of Hawaii.
Hawaii-born children are required to receive these immunizations within twenty-four months of
their date of birth, and children born elsewhere who become residents are required to receive
them within two years of first residence, unless medically contraindicated.

Table 2 — List of Vaccinations Required for Child-Care Center
Attendance
DTaP [Diphtheria-Tetanus-acellular Pertussis] or D'TP [Diphtheria-Tetanus-
Pertussis]
Huaemophilus influenzae type b (Hib)
Hepatitis A

Hepatitis B

MMR [Measles (Rubeola)-Mumps-Rubella]

Pneumococcal Conjugate Vaccine (PCV)

Polio (IPV [Inactivated Poliovirus Vaccine] or OPV [Oral Poliovirus Vaccine])
Varicella (chickenpox)




Exhibit A — List of Required Vaccinations p. 2

Table 3 — List of Vaccinations Required for Kindergarten — 12" Grade

Attendance
DTaP [Diphtheria-Tetanus-acellular Pertussis] or DTP [Diphtheria-Tetanus-
Pertussis]
Hepatitis A

Hepatitis B

HPVT [Human Papillomavirus Vaccine]

MCV [Meningococcal Conjugate Vaccine]

MMR [Measles (Rubeola)-Mumps-Rubella] _

Polio (IPV [Inactivated Poliovirus Vaccine] or OPV [Oral Poliovirus Vaccine])
Tdap' [Tetanus-diphtheria-acellular pertussis]

Varicella (chickenpox)
tOnly required for students first entering a Hawaii school in 7™ grade or higher.

Table 4 — List of Vaccinations Required for 7" Grade Attendance!
HPYV [Human Papillomavirus Vaccine]

MCYV [Meningococcal Conjugate Vaccine]

Tdap [Tetanus-diphtheria-acellular pertussis]
tIn addition to meeting the K-12 Immunization Requirements upon first school attendance listed
in Table 3, all students must show evidence of receiving these immunizations prior to 7% grade
attendance.

Table 5 — List of Vaccinations Required for Post-Secondary School
Attendance

MCV#** [Meningococeal Conjugate Vaccine]
MMRY [Measles (Rubeola)-Mumps-Rubella]
Tdap [Tetanus-diphtheria-acellular pertussis]

Varicella (chickenpox)
“First-year students living in on-campus housing only.
IStudents born prior to 1957 are exempt from the MMR vaccination requirement.




Exhibit B

General Best Practice Guidelines for

Immunization

Best Practices Guidance of the Advisory

Committee on Immunization Practices
(ACIP)

Kroger AT, Duchin J, Vazquez M

General Best Practice Guidelines for Immunization

Kroger AT, Duchin J, Vdzquez M. General Best Practice Guidelines for Immunization. Best Practices Guidance of the Advisory
Committee on Immunization Practices (ACIP). Https://www.cdc.gov/vaccines/hep/acip-recs/general-recs/downloads/general-
recs.pdf. Accessed on April 20, 2017,
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General Best Practice Guidelines for

Immunization

Best Practices Guidance of the Advisory
Committee on Immunization Practices

(ACIP)
Kroger AT, Duchin J, Vazquez M

1. Introduction

The Centers for Disease Control and Prevention (CDC) recommends routine vaccination
to prevent 17 vaccine-preventable diseases that occur in infants, children, adolescents,
or adults. This report provides information for clinicians and other health care providers |
about concerns that commonly arise when vaccinating persons of various ages.
Providers and patients must navigate numerous issues, such as the timing of each dose,
screening for contraindications and precautions, the number of vaccines to be
administered, the educational needs of patients and parents, and interpreting and
responding to adverse events. Vaccination providers help patients understand the

substantial body of (occasionally conflicting) information about vaceination.

This vaccination best practice guidance is intended for clinicians and other health care
providers who vaccinate patients in varied settings, including hospitals, provider offices,
pharmacies, schools, community health centers, and public health clinics. The updated
guidelines include 1) new information on simultaneous vaccination and febrile seizures;

2) enhancement of the definition of a “precaution” to include any condition that might



confuse diagnostic accuracy; 3) confirmation that if a patient is not acu’fely moderately
or severely ill, vaccination during hospitalization is a best practice; 4) more descriptive
characterization of anaphylactic allergy; 5) incorporation of protocols for management
of anaphylactic allergy; 6) allowances for alternate route (subcutaneoﬁs instead of
intramuscular) for hepatitis A vaccination; 7) an age cutoff of 12 years through 17 years
of age for validating a dose of intradermal influenza vaccine; 8) deletion of much of the
content from storage and handling, including storage units, temperature monitoring,
and expiration dates (because this content is now codified and continually updated in
the CDC’s Vaccine Storage and Handling Toolkit, available at
www.cde.gov/vaccines/recs/storage/toolkit/default.htm.); 9) incorporation of
Infectious Diseases Society of America guidance on vaccination of persons with altered
immunocompetence; 10) timing of intramuscular administration in patients with
bleeding disorders; 11) updated data on vaccination record policy; 12) additional
impacts of the Affordable Care Act (1,2) on adult yaccination ; and 13) updated

programmatic contact information on source material for vaccine information.

The guidance is organized in the following 10 documents: 1) Timing and Spacing of
Immunobiologics; 2) Contraindications and Precautions; 3) Preventing and Managing
Adverse Reactions; 4) Vaccine Administration; 5) Storage and Handling of
Immunobiologics; 6) Altered Immunocompetence; 7) Special Situations; 8) Vaccination
Records; 9) Vaccination Programs; and 10) Vaccine Information Sources. A glossary

follows (see Appendix 1: Glossary).

This report will help vaccination providers to assess vaccine benefits and risks, use
recommended administration practices, understand the most effective strategies for
enéuring that vaccination coverage in the population remains high, and communicate
the importance of vaccination to reduce the effects of vaccine-preventable disease. These
best practice guidelines are intended for use in the United States; vaccine availability,
use, and epidemiologic circumstances might differ in other countries and might warrant

different guidance.


www.cdc.gov/vaccines/recs/storage/toolkit/default.htm
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2. Methods

The Advisory Committee on Immunization Practice;s (ACIP) General Recommendations
Work Group (GRWG) reviews the evidence for best practices regarding immunization
and releases updated guidance every 3 to 5 years (see Appendix 2: Membership). Work
group members are required to report conflicts of interests. Conflict of interest
information for those individuals who must report is available upon request to the
corresponding author. Relevant topics are those identified by ACIP as topics related to
all vaccines, including timing and spacing of doses, vaccine administration, and vaccine
storage and handling. New topics are added when ACIP decides previous ACIP good
practice statements on general issues (such as combination vacecines, adolescent
vaceination, or adult vaccination) should be revised and incorporated into the General

Best Practice Guidelines for Immunization.

The best practice guidelines in this report update the previous ACIP General
Recommendations on Immunization (1) and are based both on review and analysis of
available scientific evidence and on expert opinion of the diverse group of health-care
providers and public health officials who are members of GRWG. This group includes
professilonals from academic medicine (pediatrics, family practice, and pharmacy);
international (Canada), federal, and state public health professionals; and a member
from the nongovernmental Immunization Action Coalition (see Appendix 2:
Membership). This revision involved consensus-building based on new evidence from
the published literature and opinion from subgroups of subject matter experts consulted

on specific topics.

_The process by which the guidelines were drafted varied for each document; each
document is therefore discussed individually below. ACIP voted to accept the proposed
guidance in October 2014; for additional information, see

http:, meetings/meetings-info.html.

www.cde.gov/vaccines/aci

General Best Practice Guidelines for Immunization: Methods 6



Timing and Spacing of Immunobiologics

GRWG met monthly beginning in January 2011, and formed a subgroup to focus on
review of guidelines around administration of simultaneous vaccination and febrile
seizures. Meetings were held in April, May, and June 2011 to discuss the evidence. Other
issues related to timing and spacing of vaccinations were discussed between February
2012 and September 2014 over 7 meetings (in February 2012, June 2012, August 2012,
November 2012, January 2013, January 2014, May 2014, and September 2014). The
evidence supporting this document is based on exbert opinion and arrived at by
consensus. Presentations of the evidence were made to ACIP in June 2011, October

2011, and February 2013. Major changes include 1) guidance for simultaneous
vaccination in the context of a risk for febrile seizures and 2) clarification of the use of

the grace period between doses of the measles, mumps, rubella, and varicella vaccine

(MMRYV).

Contraindications and Precautions

GRWG met monthly and focused on revisions to the Contraindications and Precautions
section beginning in January 2012, over 6 meetings (January 2012, February 2012, June
2012, August 2012, November, 2012, December 2012, and January 2013; see

http:
supporting this document is based on a review of the published literature. Publications

meetings/meetings-info.html). The evidence

www.cde.gov/vaccines/aci

about vaceination during surgery, hospitalization, and anesthesia were obtained from
the databases PubMed and MDConsult, searched from 1973 to 2014 uéing the MeSH
(medical subject headings) terms “anesthesia” and “immunization”. The search and
selection of studies was limited to English-language and human studies. The search and
selection process yielded 20 publications, including review articles, observational
studies, and letters to the editor. Presentations of proposed best practices were made to
ACIP in February 2013 and a vote from ACIP affirming the language below was made in
October 2014. Major changes include 1) enhancement of the definition of a “precaution”
to include any condition that might confuse diagnostic accuracy and 2) guidance to

vaccinate during a hospitalization if a patient is not acutely moderately or severely ill.
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Preventing and Managing Adverse Reactions

GRWG met monthly and-focused on revisions to the Preventing and Managing Adverse
Reactions section beginning in April 2013, following revision to the document by the
Allergy Subgroup. Selected members from this subgroup participated in the April 2013
main work group call. GRWG then met again in May 2013. The evidence supporting this
document is based on expert opinion and arrived at by consensus. Presentations of
proposed guidance were made to ACIP in June 2013, and a vote from ACIP affirming the
language below was made in October 2014. Major changes included 1) more descriptive
characterization of anaphylactic allergy and 2) incorporation of protocols for managing

adverse reactions. ACIP voted to accept the proposed statement in October 2014.

Vaccine Administration

GRWG met monthly beginning in May 2013 to discuss Vaccine Administration and met
for 4 additional meetings (July 2013, August 2013, December 2013 and September
2014). The evidence supporting this document is based on expert opinion and arrived at
by consensus. Presentations of the proposed guidance were made to ACIP in October
2013, and a vote from ACIP affirming the language below was made in October 2014.
Major changes from 2011 include 1) allowances for alternate administration route
(subcutaneous instead of intramuscular) for hepatitis A vaccine and 2) an age cutoff of
12 years through 17 years of age for validating a dose of intradermal influenza vaccine if

given in error. ACIP voted to accept the proposed statement in October 2014.

Storage and Handling of Immunobiologics

GRWG met in December 2013 to discuss Storage and Handling of Immunobiologics and
met one additional time in'January 2014. The evidence supporting this document is
based on expert opinion and arrived at by consensus. A presentation of proposed
language was made to ACIP in February 2014, and a vote from ACIP approving the
language below was made in October 2014. Most of the 2011 language was removed

because this content is now codified and continually updated in the CDC’s Vaccine
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Storage and Handling Toolkit, available at
www.cde.gov/vaccines/recs/storage/toolkit/default.htm. This content included Storage

Units, Monitoring Storage Temperature, Vaccine Inventory, and Vaccine Transport.

Altered Immunocompetence

GRWG met twice in March and April 2014 to discuss best practices guidance for Altered
Iﬁmunocompetence. This section incorporates-general content from the Infectious
Diseases Society of America (IDSA) policy statement 2013 IDSA Clinical Practice
Guideline for Vaccination of the Immunocompromised Host (2), to which CDC
provided input in November 2011. The evidence supporting this document is based on
expert opinion and arrived at by consensus. ACIP voted to accept this proposed

statement in June 2015.

Special Situations

GRWG met in April 2012 and then in 4 follow-up meetings in May, August, and
November 2012, and January 2013. A focal point of discussion involved best practices
guidance for intramuscular administration of persons with increased bleediﬁg risk.
Subject matter experts from the National Center for Birth Defects and Developmental
Disabilities (NCBDDD) were invited to a work group meeting, and revisions to the
guidance involving the timing of intramuscular administration were made in
collaboration with these subject matter experts, primarily to ensure that ACIP’s best '
practices guidance does not conflict with NCBDDD recommendations regarding the
timing of clotting factor deficiency replacement. The evidence supporting this document

- is based on expert opinion and arrived at by consensus.

GRWG presented the Special Situations section to ACIP in February 2013. ACIP voted to

accept the proposed statement in June 2015.

Vaccination Records

General Best Practice Guidelines for Immunization: Methods 9
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GRWG met in August and September 2013, and presented the vaccination records
language to ACIP in October 2013. The evidence supporting this document is based on
expert opinion and arrived at by consensus. ACIP voted to accept this proposed best

practices guidance in June 2015.

Vaccinatior_l Programs

GRWG met in April 2014. The major revision to this section is the addition of language
related to Affordable Care Act (3,4) coverage of adult vaccination. The evidence
supporting this document is based on expert opinion and arrived at by consensus.

GRWG presented this section to ACIP in June 2014. ACIP voted to accept this proposed

statement in June 2015.

Vaccination Information Sources

GRWG met in September 2014 and presented this section to ACIP. The evidence
supporting this document is based on expert opinion and arrived at by consensus. ACIP

voted to accept this proposed statement in June 2015.

General Best Practice Guidelines for Immunization: Methods

10



REFERENCES
1. Kroger AT, Sumaya CV, Pickering LK, Atkinson WL. General

recommendations on immunization: recommendations of the Advisory
Committee on Immunization Practices (ACIP). MMWR Recomm Rep. 2011:1-
60.

2. Rubin I, Levin M, Ljungman P, et al. 2013 IDSA clinical practice guideline for
vaccination of the immunocompromised host. Clin Infect Dis.
2014;58(3):e44-100. DOTI: 10.1093/cid/cit684

3. The Patient Protection and Affordable Care Act, Pub. L. No. 111-148 (2010).

4. U.S. Department of Health and Human Services. Read the law: the Affordable
Care Act, section by section. 2015; https://www.hhs.gov/healthcare/about-
the-law/read-the-law/index.html. Accessed 9 March, 2017.

General Best Practice Guidelines for Immunization: Methods 11


https://www.hhs.gov/healthcare/about

1

3. Timing and Spacing of Immunobiologics

Updates

Major changes to the best practice guidance for timing and spacing of immunobiologics
include 1) guidance for simultaneous vaccination in the context of a risk for febrile

seizures and 2) clarification of the use of the grace period between doses of MMRYV.

General Principles for Vaccine Scheduling

Optimal response to a vaccine depends on multiple factors, including the type of
vaccine, age of the recipient, and immune status of the recipient. Recommendations for
the age at which vaccines are administered are influenced by age-specific risks for
diseése, age-specific risks for complications, age-specific responses to vaccination, and
potential interference with the immune response by passively transferred maternal
antibodies. Vaccines are generally recommended for members of the youngest age group
at risk for experiencing the disease for which vaccine efficacy and safety have been

demonstrated.

Tetanus and diphtheria toxoids require booster doses to maintain protective antibody
concentrations (1). Unconjugated polysaccharide vaccines do not induce T-cell memory,
and additional doses (although they elicit the same or a lower antibody concentration)
might increase the duration of protection. Conjugation with a protein carrier improves .
the effectiveness of polysaccharide vaccines by inducing T-lymphocyte—dependent
immunologic function (2). Many vaccines that stimulate both cell-mediated immunity
and neutralizing antibodies (e.g., live, attenuated virus vaccines) can usually induce
prolonged immunity, even if antibody titers decline over time (3). Subsequent exposure

to such viruses usually results in a rapid anamnestic antibody response without viremia.

Approximately 90%-95% of recipients of a single dose of certain live vaccines
administered by injection at the recommended age (i.e., measles, rubella, and yellow
fever vaccines) develop protective antibodies, generally within 14 days of the dose. For
varicella and mumps vaccines, 80%-85% of vaccinees are protected after a single dose.

However, because a limited proportion (5%-20%) of measles, mumps, and rubella
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(MMR) or varicella vaccinees fail to respond to 1 dose, a second dose is recommended to
provide another opportunity to develop immunity (4). Of those who do not respond to
the first dose of the measles component of MMR or varicella vaccine, 97%-99% respond

to a second dose (5,6).

The Recommended Immunization Schedules for Persons Aged o Through 18 Years and
the Recommended Adult Immunization Schedule are revised annually. Physicians and
other health-care providers should ensure that they are following the most up-to-date
schedules, which are available from CDC at

http:/ /www.cdc.govlvacciﬁes/ schedules/hep/index.html .

Spacing of Multiple Doses of the Same Antigen

Vaccination providers should adhere to recommended vaccination schedules (Table 3-
1). Administration at recommended ages and in accordance with recommended

intervals between doses of multidose antigens provides optimal protection.

Administration of doses of a multidose vaccine using intervals that are shorter than
recommended might be necessary in certain circumstances, such as impending
international travel or when a person is behind schedule on vaccinations but needs
rapid protection. In these situations, an accelerated schedule can be implemented using
intervals between doses that are shorter than intervals recommended for routine
vaccination (7). The accelerated or minimum intervals and ages for scheduling catch-up

vaccinations are available at http://www.cdc.gov/vaceines/schedules/hep/index.html .

Vaceine doses should not be administered at intervals less than these minimum

intervals or at an age that is younger than the minimum age.*@®

Before administering a vaccine dose, providers might need to verify that all previous
doses were administered after the minimum age and in accordance with minimum
intervals (Table 3-1). In clinical practice, vaccine doses occasionally are administered at
intervals less than the minimum interval or at ages younger than the minimum age.
Doses administered too close together or at too young an age can lead to a suboptimal
immune response. However, administering a dose a few days earlier than the minimum

interval or age is unlikely to have a substantially negative effect on the immune response
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to that dose. Known as the “grace period”, vaccine doses administered <4 days before
the minimum interval or age are considered valid; however, local or state mandates
might supersede this 4-day guideline (7).® (Day 1 is the day before the day that marks
the minimum age or minimum interval for a vaccine-.) The scenario most applicable to
the grace period is a visit to a provider several days prior to the date indicated by the
minimum interval, such as for a mild illness. Follow-up is unlikely soon after or even for
a longer period of time following this mild illness visit; this therefore raises the question
of whether vaccines be administered during the mild illness visit to avoid missed
opportunities to vaccinate. Because of the unique schedule for rabies vaccine, the 4-day
guideline does not apply to this vaccine (8). Doses of any vaccine administered =5 days
earlier than the minimum interval or age should not be counted as valid doses and
should be repeated as age appropriate. The repeat dose should be spaced after the
invalid dose by the recommended minimum interval (Table 3-1). For example, if the
first and second doses of Haemophilus influenzae type b (Hib) were administered only
14 days apart, the second dose would be invalid and need to be repeated because the
minimum interval from dose 1 to dose 2 is 4 weeks. The repeat dose should be
administered =4 weeks after the invalid dose (in this case, the second) (7). The repeat
dose is counted as the valid second dose. If the first and second doses of hepatitis A
vaccine were administered less than 6 months apart, the second dose is invalid and
should be repeated 6 months after the invalid second dose (7). However, if this repeat
dose (the third dose) is administered anytime 6 months or more after the first dose, the

series can be considered complete.

If the first dose in a series is given >5 days before the recommended minimum age, the
dose should be repeated on or after the date when the child reaches at least the
minimum age (7). If the vaccine is a live vaccine, ensuring that a minimum interval of 28
days has elapsed from the invalid dose is recommended (7). For example, if the first
dose of varicella vaccine were inadvertently administered at age 10 months, the repeat
dose would be administered no earlier than the child’s first birthday (the minimum age
for the first dose). If the first dose of varicella vaccine were admiﬁistered at age 11
months and 2 weeks, the repeat dose should be administered no earlier than 4 weeks

thereafter, which would occur after the first birthday.
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Certain vaccines (e.g., adult tetanus and diphtheria toxoids [Td], pediatric diphtheria
and tetanus toxoids [DT], tetanus toxoid) produce increased rates of local or systemic
reactions in certain recipients when administered more frequently than recommended
(9,10). Careful record keeping, maintenance of patient histories, use of immunization
information systems (IISs), and adherence to recommended schedules can decrease the

incidence of such reactions without adversely affecting immunity.

Simultaneous Administration

Simultaneous administration of vaccines is defined as administering more than one
vaccine on the same clinic day, at different anatomic sites, and not combined in the-
same syringe. Experimental evidence and extensive clinical experience provide the
scientific basis for administering vaccines simultaneously (11). Simultaneously
administering all vaccines for which a person is eligible at the time of a visit increases
the probability that a child, adolescent, or adult will be vaccinated fully by the
appropriate age (12). A study conducted duringra measles outbreak demonstrated that
approximately one-third of measles cases among unvaccinated but vaccine-eligible
preschool children might have been prevented if MMR had been administered at the
same visit when another vaccine was administered (13). Simultaneous administration
also is critical when preparing for foreign travel in the near future and when a health-

care provider is uncertain that a patient will return for additional doses of vaccine.

With some exceptions, simultaneously administering the most widely used live and
inactivated vaccines has produced seroconversion rates and rates for adverse reactions
similar to those observed when the vaccines are administered separately (11, 14-16).
Routine administration of all age-appropriate doses of vaccines simultaneously is
recommended for children for whom no specific contraindications exist at the time of
the visit (7). MMR and varicella vaccine can be administered simultaneously (7). Live,
attenuated influenza vaccine (LAIV) does not interfere with the immune response to
MMR or varicella vaccines administered at the same visit (177). No data exist about the
immunogenicity of oral Ty21a typhoid vaccine when administered concurrently or
within 30 days of live-virus vaccines. In the absence of such data, if typhoid vaccination

is warranted, administration should not be delayed because of recent administration of
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live, attenuated virus vaccines (28). Simultaneous administration of pneumococcal
polysaccharide vaccine (PPSV) and inactivated influenza vaccine elicits a satisfactory
antibody response without increasing the incidence or severity of adverse reactions (19).
S_imultaneous administration of PPSV23 and inactivated influenza vaccine is
recommended for all persons for whom both vaccines are indicated. Tetanus toxoid,
reduced diphtheria toxoid, and acellular pertussis vaccine (Tdap) and inactivated
influenza vaccine (ITV) can be administered simultaneously (20). Hepatitis B vaccine
administered with yellow fever vaccine is as safe and immunogenic as when these
vaccines are administered separately (21). Measles and yellow fever vaccines have been
administered safely at the same visit and without reduction of immunogenicity of either

component (22,23).

During the 2010-2011 influenza season, surveillance systems detected safety signals for
febrile seizures in young chi]d;en following IIV and PCV13 vaccines (24). CDC studied
the health-care visit records of more than 200,000 vaccinated children ages 6 months
through 59 months through the Vaccine Safety Datalink Project during the 2010-2011
influenza season. The analyses found that febrile seizures following IIV and PCV13
vaceines given to.this age group were rare, but did occur at higher than expected rates.
The risk for febrile seizures peaked in children age 16 months and were more common
when the 2 vaccines were given during the same health-care visit. In this group, about
one additional febrile seizure occurred among every 2,200 children vaccinated. After
assessing benefits and risks, ACIP continues to recommend ITV and PCV13 be given

concomitantly if both are recommended (24,25).

There are 2 exceptions to the recommendation that vaccines should be administered
simultaneously. In persons with anatomic or functional asplenia, quadrivalent
meningococcal conjugate vaccine (MCV4)-D (MenACWY-D, Menactra) and
pneumococeal conjugate vaccine (PCV)13 (PCV13, Prevnar 13) should not be
administered simultaneously (26). This is based on immunogenicity studies that showed
reduced antibody concentrations for 3 serotypes of pneumococcus (subtypes 4, 6B, and
18C) when PCV7 was administered simultaneously with MenACWY-D. For persons with
anatomic or functional asplenia, PCV13 should be administered first and MenACWY-D

4 weeks later.
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In patients recommended to receive both PCV13 and PPSV23, the 2 vaccines should not
be administered simultaneously (27). PCV13 should be administered first. If PPSV23
has been administered first, PCV 13 should be administered no earlier than 8 weeks later
in children 6-18 years, and one year later in adults 19 years and older. Immunogenicity
studies evaluating responses to PCV13 and PPSV23 administered in series showed a
better immune response when PCV13 was administered first. An evaluation of immune
response after a second pneumococeal vaccination administered 1 year after the initial
study doses showed that subjects who received PPSV23 as the initial study dose had
lower antibody responses after subsequent administration of PCV13 than those who had
received PCV13 as the initial dose followed by a dose of PPSV23, regardless of the level
of the initial response to PPSV23 (28,29).

Depending on which vaccines are administered during the first year of life, a child might
receive up to 9 injections at the 12- through 15-month visit (MMR, varicella, Hib, PCV13,
pediatric diphtheria and tetanus toxoids and acellular pertussis [DTaP], inactivated
polidvirus [IPV], hepatitis A, hepatitis B [HepB], and influenza vaccines). Although
there is no exact limit on the number of injections, with a little flexibility, a provider can
ensure that the primary series doses are given without administering too many
injections at each visit. To reduce the number of injections at the 12- through 15-momnth
visit, the hepatitis B series and 3 doses of IPV (30) can be administered before the
child’s first birthday.

There are many other examples of ways the vaccination schedule provides flexibility.
The majority of children aged 1 year who have received 2 Hib vaccine doses
(polyribosylribitol phosphate-meningococcal outer membrane protein [PRP-OMP]) or 3
Hib vaccine doses (PRP-tetanus [PRP-T]) and 3 previous doses of DTaP and PCV13 have
protection against Hib, diphtheria, pertussis, tetanus, and pneumococcus, which lasts
throughout infar;cy (2,31). The third (PRP-OMP) or fourth (PRP-T) dose of the Hib
series and the fourth doses of DTaP and PCV13 are critical in boosting antibody titer and
ensuring continued protection (2,32-34). The fourth dose of DTaP is recommended at
age 15-18 months but may be administered as early as age 12 months if 6 months have
elapsed since the third dose and if there is concern that the child might not return by age

18 months (32). For infants at low risk for infection with hépatitis B virus (i.e., mother
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tested negative for hepatitis B surface antigen [HBsAg] at the time of delivery and is not
in a high risk group), the hepatitis B series can be completed at any time for children
aged 6-18 months (35). The minimum age for administration of combination vaccines is
the oldest minimum age for any of the individual components; the minimum interval
between doses is equal to the greatest minimum interval of any of the individual
components. With use of the combination Hib-hepatitis B vaccine, the minimum age of
administration of the final dose is 12 months because of the minimum age requirement
for the last dose of the Hib series (35). Recommended spacing of doses should be
maintained (Table 3-1).

Combination Vaccines

Combination vaccines merge equivalent component vaccines into single products to
prevent more than one disease or to protect against multiple strains of infectious agents
causing the same disease. Licensed combination vaccines can be used whenever any
components of the combination are indicated and its other components are not
contraindicated and if licensed by the Food and Drug Administration (FDA) for that
dose in the series. Use of combination vaccines can reduce the number of injections
patients receive and alleviate concern associated with the number of injections
(30,36,37). Studies have demonstrated that parents and providers might be
uncomfortable with_multiple injections during single visits (38-40). Potential
advantages of combination vaccines include 1) improved vaccine coverage rates (41), 2)
timely vaccination coverage for children who are behind the schedule (4£2-43), 3)
reduced shipping and stocking costs, 4) reduced costs for éxtra health-care visits
necessitated by deferral of vaccination, and 5) facilitation of additional new vaccines

into vaccination programs.

Potential disadvantages of combination vaccines include the following: 1) adverse events
that might occur more frequently after administration of a combination vaccine
compared with administration of sej;)arate antigens at the same visit, such as fever that
occurs with the combination MMRYV vaccine and combination DTaP-HepB-IPV vaccine
(44,45); 2) confusion and uncertainty about selection of vaccine combinations and

schediles for subsequent doses, especially when vaccinations are given by multiple
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providers who might be using different products; 3) reduced pathogen coverage if the
combination product covers fewer types of one particular vaccine-preventable disease-
causing agent (46); 4) extra doses of certain antigens in the combination product (e.g., a
provider who administers 4 doses of DTaP-HepB-IPV vaccine will give an extra dose of
hepatitis B component); and 5) a shorter shelf-life than the individual component

-vaccines. The economic impact of the use of combination vaccines is unclear because
combination products have the potential for either increased or decreased costs
compared with single-antigen component vaccines. The price of a combination vaccine
might exceed the total price of separate vaccines containing the same antigens.
However, combination vaccines might represent a better overall economic value if the
direct and indirect costs of extra injections, delayed or missed vaccinations, and

additional handling and storage are taken into considpration (47).

Licensed Combination Vaccines

In this report, a combination vaccine is defined as a product containing components
that can be divided equally into independently available routine vaccines. A dash (- )
between vaccine products indicates that products are supplied in their final form by the
manufacturer and do not require mixing or reconstitution by the user. A slash (/)
indicates that the products must be mixed or reconstituted by the user. Seven
combination vaccines for which separate antigens or antigen combinations exist have
been licensed by FDA since 1996 in the United States (Table 3-2) (48-54). In the future,
combination vaccines might include increasing numbers of components in different
arrays to protect against these and other diseases. (The status of licensure and
recommendations for new vaccines is available at

http://aapredbook.aappublications.org/news/vaccstatus.shtml.) The use of a

combination vaccine generally is preferred over separate injections of the equivalent
component vaccines (55). Considerations should include provider assessment,© patient
preference, and the potential for adverse events. An exception is the first dose of MMRV.
Unless the parent or caregiver expresses a preference for MMRYV vaccine, MMR and
varicella vaccine should be administered for the first dose for children aged 12-47

months (see Contraindications and Precautions) (44).
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Situations-might arise in which one component of a combination vaccine is specifically
preferred to another component in that same vaccine. Future research considerations
for newly licensed combination vaccines should focus on safety of doses that are not
needed because a patient is already vaccinated against the agents, whether the
combination vaceine will improve the timeliness of vaccination, and potential reduced

costs from disease prevention resulting from timely vaccination.

Combination Vaccines and FDA Licensure

Only combination vaccines licensed by FDA should be used (55). Vaccination providers
should not combine separate vaccines into the same syringe to administer together
unless mixing is indicated for the patient’s age and is explicitly specified on the FDA-~
approved product label inserts. Only 2 combination vaccines, (DTaP-IPV/Hib vaccine,
marketed as Pentacel, and Hib-MenCY, marketed as MenHibrix) contain separate
antigen components for which FDA approves mixing by the user. The safety,

immunogenicity, and effectiveness of unlicensed combinations are unknown.

Interchangeability of Formulations

FDA generally licenses a combination vaccine based on studies demonstrating that the
product’s immunogenicity (or efficacy) and safety are comparable or equivalent to
monovalent or combination products licensed previously (37). FDA licensure also
generally indicates that a combination vaccine may be used interchangeably with
monovalent formulations and other combination products with similar component
antigens produced by the same manufacturer to continue the vaccination series. For
example, DTaP, DTaP-IPV/Hib, DTaP-HepB-IPV, and future DTaP vaccines that
contain similar acellular pertussis antigens from the same manufacturer may be used

interchangeably if licensed and indicated for the patient’s age (34).

Interchangeability of Combination Vaccines from Different

Manufacturers

Licensure of a vaccine by FDA does not necessarily indicate that the vaccine is
interchangeable with products from other manufacturers. Such data are ascertained and

interpreted more readily for diseases with known correlates of protective immunity
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(e.g., specific serologic markers). For diseases without such surrogate laboratory
markers, prelicensure field vaccine efficacy (phase I1I) trials or postlicensure
surveillance generally are required to determine protection (56). ACIP prefers that doses
of vaccine in a series come from the same manufacturer; however, if this is not possible
or if the manufacturer of doses given previously is unknown, providers should

administer the vaccine that they have available.

Vaccine Supply

Although vaccination providers should stock sufficient quantities of combination and
monovalent vaccines needed to vaccinate children, adolescents, and adults against all
diseases for which vaccines are recommended (30,37), all available types or brand-name
products need not be stocked. Potential advantages of stocking a limited number of
vaccines include 1) reducing confusion and potential errors when staff members must
handle redundant products and formulations, 2) minimizing waste when less commonly
used products expire, 3) ﬂecreasing cold storage capacity requirements, and 4)
minimizing administrative costs related to accounting, purchasing, and handling. The

National Pediatric Vaccine Stockpile exists to offset supply challenges (57).

Extra Doses of Vaccine Antigens

Administering extra antigens contained in a combination vaccine should be avoided in
most situations (55). Using combination vaccines containing certain antigens not
indicated at the time of administration to a patient might be justified when 1) the extra
antigen is not contraindicated, 2) products that contain only the needed antigens are not
readily available, and 3) potential benefits to the patient outweigh the potential risk for-
adverse events associated with the extra antigens. An extra dose of many live-virus
vaccines and Hib or hepatitis B vaccine has not been found to be harmful (58,59).
However, the risk for an adverse event might increase when extra doses are
administered at an earlier time than the recommended interval for certain vaccines

(e.g., tetanus toxoid vaccines and PPSV) (19,32,60).

Avaccination provider might not have vaccines available that contain only the antigens
needed as indicated by a child’s vaccination history. Alternatively, although the

indicated vaccines might be available, the provider might prefer to use a combination
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vaccine to reduce the required number of injections. In such cases, the benefits and risks
of administering the combination vaccine with an unneeded antigen should be carefully

considered and discussed with the patient or parent.

When inactivated (i.e., killed) or subunit vaccines (which are often adsorbed to
aluminum-salt adjuvants) are administered, the reactogenicity of the vaccine must be
considered in balancing the benefits and risks of extra doses (55). Because clinical
experience suggests low reactogenicity, an extra dose of Hib or hepatitis B vaccine may
be administered as part of a combination vaccine to complete a vaccination series for
another component of the combination. Administration of extra doses of tetanus toxoid
vaccines earlier than the recommended intervals can increase the risk for severe local
reactions (20,33). Examples of such vaccines include DTaP, DT (for children), and T'd
(for adolescents and adults). Extra doses of tetanus-toxoid—containing vaccines might
be appropriate for certain patients, including for children who previously received DT or
Td vaccine and need protection from pertussis (in DTaP or Tdap) or for immigrants with

uncertain vaccination histories.

Conjugate Vaccine Carrier Proteins

Protein conjugates used in Hib conjugate vaccines produced in the United States include
tetanus toxoid (in PRP-T) which is also used as a component of DTaP and Tdap vaccines
(61_). Simultaneous or sequential vaccination with Hib and these tetanus-toxoid
containing vaccines is recommended when both are indicated (55). MCV4 and PCV13
both contain diphtheria-toxoid conjugates. There has been concern about simultaneous
administration of vaccines containing like conjugates. One brand of MCV4, MenACWY-
D (Menactra), demonstrates reduced immunogenicity of the antibody response to
Streptococcal pneumonia strains when administered simultaneously with PCV13
compared with separate administration. It is recommended to space these vaccines by
28 days in a person with anatomic asplenia (46). Simultaneous or sequential vaccination
of MCV4-CRM (Menveo), PCV13, and Tdap (33,61), all of which contain diphtheria
toxoid, is not associated with reduced immunogenicity or increase in local adverse

events.

Nonsimultaneous Administration
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There is no evidence that inactivated vaccines interfere with the immune response to
other inactivated vaceines or to live vaccines. Any inactivated vaccine can be
administered either simultaneously or at any time before or after a different inactivated
vaccine or live vaccine (Table 3-3). The 2 exceptions, as mentioned above, are a 4-week
interval between PCV13 and MenACWY-D in a person with anatomic asplenia and the
separation of doses between PCV13 and PPSV23 (6-12 months recommended for non-
high risk, 8 week minimum) if PCV13 is given first, 8 weeks in children 6-18 years, and 1

year minimum in adults 19 years and older if PPSV23 is given first (26).

Limited data are available regarding interference between live vaccines used in the
United States. The immune résponse to one live-virus vaccine might be impaired if
administered within 28 days (i.e., 4 weeks) of another live-virus vaccine (62,63). In a
study conducted in 2 U.S. health maintenance organizations, the risk for varicella
vaccine failure (i.e., varicella disease in a vaccinated person) among persons who
received varicella vaccine within 28 days of MMR vaccination was threefold higher than
among persons who received varicella vaccine >28 days after MMR vaccination (64).
Another study determined that the response to yellow fever vaccine is not affected by
monovalent measles vaccine administered 1-27 days earlier (22). The effect of
nonsimultaneous administration of rubella, mumps, varicella, and yellow fever vaccines

is unknown.

Two or more injectable or nasally administered live vaccines not administered on the
same day should be separated by at least 4 weeks (Table 3-3), to minimize the potential
risk for interference. If 2 such vaccines are separated by <4 weeks, the second vaccine
administered should not be counted and the dose should be repeated at least 4 weeks
later. On the day a live injectable or intranasal vaccine will be administered, providers
should ensure that no live injectable or intranasal vaccine was given in the previous 28

days.

The 4-day grace period discussed earlier, which may be used to shorten the minimum
interval between doses of the same vaccine, should not be applied to this 4-week interval
between 2 different live Vaccfnes (55). Confusion about this prohibition may arise when
2 live vaccines whose intervals are identical are administered simultaneously. For

example, if MMR and varicella vaccines are administered on the same day, the second
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dose of each vaccine could come due 4 weeks later (depending on the patient’s age). If
eitlier vaccine had been given alone at both time points, the 4-day grace period could be
applied to the second dose. But in this situation the live vaccine rule prevents the grace
period from being applied to the second dose of either vaccine, because Varicella-2, if
administered earlier than 4 weeks, could potentially be affected by MMR1, and likewise
MMR2 could be affected by Varicella-1. Note that this prohibition also applies if the

combination MMRY is used rather than individual MMR and varicella vaccines.

The oral vaccines Ty21a typhoid vaccine and rotavirus can be administered

simultaneously with or at any interval before or after other live vaccines (injectable or

intranasal) if indicated (65).

Spacing of Vaccines and Antibody-Containing Products

Live Vaccines

Ty21a typhoid, yellow fever, LAIV, zoster, and rotavirus vaccines may be administered at
any time before, concurrent with, or after administration of any antibody-containing
preparation such as immune globulin, hyperimmune globulin, or intravenous immune
globulin (IGIV) (66). Blood (e.g., whole blood, packed red blood cells, and plasma) and
other antibody-containing blood products (e.g., immune globulin, hyperimmune
globulin, and IGIV) can inhibit the immune response to measles and rubella vaccines for
=3 months. The effect of blood and immune globulin preparations on the response to
mumps and varicella vaccines is unknown; however, commercial immune globulin
preparations contain antibodies to these viruses. Blood products available in the United
States are unlikely to contain a substantial amount of antibody to yellow fever virus. The
length of time that interference with injectable live-virus vaccine (other than yellow
fever). can persist after the antibody-containing product is a function of the amount of
antigen-specific antibody contained in the product (67-69). Therefore, after an
antibody-containing product is received, live vaccines (other than Ty21a typhoid, yellow
fever, LATV, zoster, and rotavirus vaccines) should be delayed until the passive antibody
has degraded (Table 3-4). If a dose of injectable live-virus vaccine (other than yellow
fever and zoster) is administered after an antibody-containing product but at an interval

shorter than recommended in this report, the vaccine dose should be repeated unless
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serologic testing is feasible and indicates a response to the vaccine. The repeat dose or

serologic testing should be performed after the interval indicated for the antibody-
containing product (Table 3-5).

Although passively acquired antibodies can interfere with the response to rubella
vaceine, the low dose of anti-Rho(D) globulin or any other blood product administered
to postpartum women have not been demonstrated to reduce the response to the
RA27/3 strain rubella vaccine (70). Congenital rubella syndrome and congenital
varicella are conditions with considerable morbidity and represent a true risk in future
pregnancies. Because of the importance of rubella and varicella immunity among
women of child-bearing age (4,71), the postpartum vaccination of women without
evidence of immunity to rubella or varicella with MMR, varicella, or MMRYV vaccines
should not be delayed because of receipt of anti-Rho(D) globulin or any other blood -
product during the last trimester of pregnancy or at delivery. Any reduction in immunity
caused by anti-Rho(D) globulin or other blood products is outweighed by the
opportunity to generate immunity. These women should be vaccinated immediately
after giving birth and, if possible, tested =3 months later to ensure immunity to rubella
and, if appropriate, to measles (2). Measles and rubella serologies have a low false-

positive rate and are therefore acceptable for use in this limited postpartum context.

Interference might occur if administration of an antibody-containing product becomes
necessary after administration of MIMR or varicella vaccines. Usually, vaccine virus
replication and stimulation of immunity occurs 1-2 weeks after vaccination. If the
interval between administration of any of these vaccines and subsequent administration
of an antibody-containing product is <14 days, Vaccination should be repeated after the
recommended interval (Tables 3-4 and 3-5) unless serologic testing indicates a

protective antibody response (7).

A humanized mouse monoclonal antibody product (palivizumab) is available as
prophylaxis for serious lower respiratory tract disease from respiratory syncytial virus
among infants and young children. This product contains only antibody to respiratory
syneytial virus and does not interfere with the immune response to licensed live or

inactivated vaccines.
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Inactivated Vaccines

Antibody-containing products interact less with inactivated, recombinant subunit, and
polysaccharide vaccines and toxoids than with live vaccines (72). Therefore,
administering inactivated vaccines and toxoids either simultaneously with or at any
interval before or after receipt of an antibody-containing product should not
substantially impair development of a protective antibody response (Table 3-4). The
vaccine or toxoid and antibody preparation should be administered at different sites

using the standard recommended dose.

Interchangeability of Single-Component Vaccines from

Different Manufacturers

Certain vaccines that provide protection from the same diseases are available from
different manufacturers, and these vaccines usually are not identical in antigen content
or in amount or method of formulation. Manufacturers use different production
processes, and their products might contain different concentrations of antigen per dose

or a different stabilizer or preservative.

Available data indicate that infants who receive sequential doses of different Hib
conjugate, hepatitis B, and hepatitis A vaccines produce a satisfactory antibody response
after a complete primary series (73-76). All brands of Hib conjugate, hepatitis B,@
hepatitis A, rotavirus,® and quadrivalent meningococcal conjugate vaccines are
interchangeable within their respective series. If different brands of a particular vaccine
require a different number of doses for series completion (e.g., Hib and rotavirus
vaccines) and a provider mixes brands in the primary series, the higher number of doses
is recommended for series completion (e.g., doses of either rotavirus or Hib vaccine).
For Hib vaccines, any monovalent or combination conjugate vaccine is acceptable for

the booster dose of the series, if only one product was used for the primary series (55).

Limited data are available about the saféty, immunogenicity, and efficacy of using
acellular pertussis (i.e., DTaP) vaccines from different manufacturers for successive
doses of the pertussis series. Data from one study indicate that for the first 3 doses of the

DTaP series, 1-2 doses of Tripedia (Sanofi Pasteur) followed by Infanrix
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(GlabemithKline) for the remaining dose (or doses) is comparable to 3 doses of
Tripedia with regard to immunogenicity, as measured by antibodies to diphtheria,
tetanus, and pertussis toxoids, énd filamentous hemagglutinin (777). However, in the
absence of a clear serologic correlate of protection for perfussis, the relevance of these
immunogenicity data for protection against pertussis is unknown. When feasible, the
same brand of DTaP vaccine should be used for all doses of the vaccination series (55). If
vaccination providers do not know or have available the type of DTaP vaccine previously
administered to a child, any DTaP vaccine may be used to continue or complete the
series (55). For a child who needs 2 doses of influenza vaccine (IIV or LAIV), it is
preferable to use the same type of vaccine for both doses. However, if the child is eligible
for either IIV or LAIV, and the type of vaccine used for the first dose is not available,
either vaccine can be used for the second dose (55). In a postlicensure study,
meningococcal conjugate vaccines from different manufacturers were evaluated for
successive doses of meningococcal conjugate vaccine. Persistence of antibodies were
studied in recipients of MCV4-CRM after previous receipt of either MCV4-CRM or
MenACWY-D. The percentage of persons with protective titers were the same for all
serogroups. No data exist on the use of MenACWY-D after MCV4-CRM. Health-care
providers should use every opportunity to provide a dose when indicated, regardless of
the vaccine brand used for the previous dose or doses. For vaccines in general,
vaccination should not be deferred because the brand used for previous doses is not

available or is unknown (30,78).

Lapsed Vaccination Schedule

Vaccination providers should administer vaccines as close to the recommended intervals
as possible. However, intervals between doses that are longer than recommended
typically do not reduce final antibody concentrations, although protection might not be
attained until the recommended number of doses has been administered. With some
exceptions (e.g. oral typhoid vaccine) an interruption in the vaccination schedule does

not require restarting the entire series of a vaccine or toxoid or addition of extra doses

().

Unknown or Uncertain Vaccination Status
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Vaccination providers frequently encounter persons who do not have adequate
documentation of vaccinations. With the exception of influenza vaccine and PPSV23,
providers should only accept written, dated records as evidence of vaccination; self-
reported doses of influenza vaccine and PPSV23 are acceptable (60,79). The rationale
for acceptance for influenza vaccine is that the time period of recall is one year or less,
making it very likely that correct recall will occur. The rationale for acceptance for '
PPSV23 is high frequency of vaccination leads to an increased rate of local reactions due
to the reactogenicity of this vaccine. Although vaccinations should not be poétponed if
records cannot be found, an attempt to locate missing records should be made by
contacting previous health care providers, reviewing state or local IISs, and searching
for a personally held record. If records cannot be located within a reasonable time, these
persons should be considered susceptible and started on the age—'appropriate
vaccination schedule. Serologic testing for immunity is an alternative to vaccination for
certain antigens (e.g., measles, rubella, hepatitis A, and tetanus). However, commercial
serologic testing might not always be sufficiently sensitive or standardized for detection
of vaccine-induced immunity (with the exception of hepatitis B vaccination at 1-2
months after the final dose), and research laboratory testing might not be readily

available.

® During measles outbreaks, if cases are occurring among infants aged <12 months, measles vaccination of infants as young as 6
months can be used as an outbreak control measure. However, doses administered at ages <12 months should not be counted as part

of the series (80).

(®) In certain situations, local or state requirements might mandate that doses of selected vaccines be administered on or after

specific ages. For example, a school entry requirement might not accept a dose of MMR or varicella vaccine administered before the
child’s first birthday. ACIP recommends that physicians and other health-care providers comply with local or state vaccination

requirements when scheduling and administering vaccines.

(©) Provider assessment should include number of injections, vaceine availability, likelihood of improved coverage, likelihood of

patient return, and storage and cost considerations.

@ The exception is the 2-dose hepatitis B vaccination series for adolescents aged 11-15 years. Only Recombivax HB (Merck Vaccine
Division) should be used in the schedule. Engerix-B (GlaxoSmithKline) is not approved by FDA for this schedule.

(9Based on expert opinion.
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TABLE 3-1. Recommended and minimum ages and intervals between
| vaccine doses®,®)@,@
Vaccine and |Recommended |[Minimum |Recommended |Minimum
dose age for this dose |age for this |interval to next |interval to
number dose dose next dose
DTaP-1@® 2 months 6 weeks 8 weeks 4 weeks
DTaP-2 4 months 10 weeks 8 weeks 4 weeks
DTaP-3 6 months 14 weeks 6-12 months® 6 months®
DTaP-4 15-18 months | 15 months® |3 years 6 months
DTaP-5 4-6 years 4 years — e
HepA-1(© 12-23 months 12 months | 6-18 months 6 months
HepA-2 >18 months 18 months |— -
HepB-1 -| Birth Birth 4 weeks-4 months |4 weeks
HepB-2 | 1-2 months 4 weeks 8 weeks-17 months | 8 weeks
HepB-3® 6-18 months 24 weeks — —_
Hib-1@m 2 months 6 weeks 8 weeks 4 weeks
Hib-2 4 months 10 weeks 8 weeks 4 weeks
Hib-3® 6 months 14 weeks 6-9 months 8 weeks
Hib-4 12-15 months 12 months |— —
HPV-10) 11-12 years 9 years 8 weeks 4 weeks
HPV-2 11-12 years (+2 g years (+4 |4 months 12 weeks®
months) weeks)
HPV-36.09 11-12 years (+6 gyears (+5 |— —
months) months)
HZVO >60 years 60 years - =
Influenza, =6 months 6 months® | 4 weeks 4 weeks
inactivatede
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IPV-1@ 2 months 6 weeks 8 weeks 4 weeks
IPV-2 4 months 10 weeks 8 weeks-14 months | 4 weeks
IPV-3 6-18 months 14 weeks 3-5 years 6 months
IPV-4@© 4-6 years 4 years - —
LATV 2-49 years 2 years 4 weeks 4 weeks
(intranasal)om
MenACWY-1® |11-12 years 6 weeks@ 4-5 years 8 weeks
MenACWY-2 |16 years 11 years (+8 |— —_
weeks)®
MMR-1® 12-15 months 12 months 3-5 years 4 weeks
MMR-2® 4-6 years 13 months | — o=
MPSV4-1® — 2 years 5 years 5 years
MPSV4-2 — 7 years — —
PCV13-1® 2 months 6 weeks 8 weeks 4 weeks
PCV13-2 4 months 10 weeks 8 weeks 4 weeks
PCVi13-3 6 months 14 weeks 6 months 8 weeks
PCVi3-4 12-15 months 12 months — -
PPSV-1 — 2 years 5 years 3 years
PPSV-20 - 7 years — s |
Rotavirus-1® |2 months 6 weeks 8 weeks 4 weeks
Rotavirus-2 4 months 10 weeks 8 weeks 4 weeks
Rotavirus-3® |6 months 14 weeks — —
Td 11-12 years 7 years 10 years 5 years
Tdap® >11 years 7 years — e
Varicella-1 12-15 months 12 months | 3-5years 12 weeks®)

Varicella-2

4-6 years

15 months®
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Abbreviations: DTaP = diphtheria and tetanus toxoids and acellular pertussis; HepA = hepatitis A; HepB =
hepatitis B; Hib = Haemophilus influenzae type b; HPV = human papillomavirus; HZV = herpes zoster vaccine; TPV
= inactivated poliovirus; LATV = live, attenuated influenza vaccine; MenACWY = quadrivalent meningococeal
conjugate vaccine; MMR = measles, mumps, and rubella; MMRV = measles, mumps, rubella, and varicella; MPSV4
= quadrivalent meningococcal polysaccharide vaccine; PCV13 = pneumococcal conjugate vaccine; PPSV23=
pneumococcal polysaccharide vaccine; PRP-OMP = polyribosylribitol phosphate-meningococcal outer membrane
protein conjugate; Td = tetanus and diphtheria toxoids; Tdap = tetanus toxoid, reduced diphtheria toxoid, and
acellular pertussis.

(@ Combination vaceines are available. Use of licensed combination vaceines 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 (exception: the minimum age for the first dose
of MenHibrix is 6 weeks). The minimum interval between doses is equal to the greatest interval of any of the
individual components.

®) Information on travel vaccines, including typhoid, Japanese encephalitis, and yellow fever, is available at

http://www.cdc.gov/travel. Information on other vaccines that are licensed in the United States but not distributed,
including anthrax and smallpox, is available at http://emergency.cde.gov/bioterrorism/ .

() “Months” refers to calendar months.
(@ Within a number range, a hyphen (-) should be read as “through.”

() Combination vaccines containing the hepatitis B component are available (see Table 3-2). These vaccines should
not be administered to infants aged <6 weeks because of the other vaccine components (i.e., Hib, DTaP, HepA, and

IPV).
(0 The minimum recommended interval between DTaP-3 and DTaP-4 is 6 months. However, DTaP-4 need not be

repeated if administered at least 4 months after DTaP-3. This is a special grace period of 2 months which can be
used if evaluating records retrospectively. An additional 4 days should not be added to this grace period.

(® HepB-3 should be administered at least 8 weeks after HepB-2 and at least 16 weeks after HepB-1 and should not
be administered before age 24 weeks.

() For Hib and PCV13, children receiving the first dose of vaccine at age =7 months require fewer doses to complete
the series.

) If PRP-OMP (Pedvax-Hib, Merck Vaccine Dnusmn) was administered at ages 2 and 4 months, a dose at age 6
months is not necessary. The final dose has a minimum age of 12 months.

@ Quadnvalent and nine-valent HPV vaccines are approved for males and females aged 9-26 years. The minimum
age for HPV-3 is based on the baseline minimum age for the first dose (i.e., 9 years) and the minimum interval of 5
months between the first and third dose. Dose 3 need not be repeated if it is administered at least 5 months after
the first dose and the intervals between dose 1 and dose 2, and dose 2 and dose 3, are maintained at 4 weeks and 12
weeks, respectively.

) A two-dose schedule of HPV vaceine is recommended for most persons beginning the series between 9 through
14 years of age, See HPV vaccine-specific recommendations for details.
www.cde.gov/mmwr/volumes/65/wr/pdfs/mmé549a5.pdf /

O Herpes zoster vaccine is recommended as a single dose for persons aged =60 years.
(m) One dose of influenza vaccine per season is recommended for most persons. To determine which children

younger than g years should receive 2 doses in a single season, please see influenza vaccine-specific
recommendations (81).

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

() A fourth dose is not needed if the third dose was administered at >4 years and at least 6 months after the
previous dose.

®) Revaccination with meningococeal vaccine is recommended for previously vaccinated persons who remain at
high risk for meningococcal disease (46).

@ MenACWY-D (Menactra) can be given as young as 9 months for high-risk persons. MenACWY=CRM (Menveo)
can be given as young as 2 months for high-risk persons. Hib-MenCY can be given as young as 6 weeks for high-risk
persons. Hib-MenCY is given as a 4-dose series at 2 months, 4 months, 6 months and 12-18 months.
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@ For routine non-high risk adolescent vaccination, the minimum age for the booster dose is 16 years.

() Combination MMRYV vaccine can be used for children aged 12 months-12 years. See text for details.

serious pnenmococeal infection and those who are likely to have a rapid decline in pneumococcal antibody
concentration (60).

() The first dose of rotavirus must be administered at age 6 weeks through 14 weeks and 6 days. The vaccine series
should not be started for infants aged >15 weeks, 0 days. Rotavirus should not be administered to children older
than 8 months, o days of age regardless of the number of doses received between 6 weeks and 8 months, o days of
age. If 2 doses of Rotarix (GlaxoSmithKline) are administered as age appropriate, a third dose is not necessary.

™ Only 1 dose of Tdap is recommended. Subsequent doses should be given as Td. 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.

(%) A special grace period of 2 months, based on expert opinion, can be applied to the minimum interval of 3
months, when evaluating records retrospectively, which results in an acceptable minimum interval of 4 weeks. An
additional 4 days should not be added on to this grace period.

() A special grace period of 2 months, based on expert opinion, can be applied to the minimum age of 15 months

days should not be added on to this grace period.

() A second dose of PPSV235 years after the first dose is recommended for persons aged <65 years at highest risk for

when evaluating records retrospectively, which results in an acceptable minimum age of 13 months. An additional 4
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TABLE 3-2. FDA-licensed combination vaccines®

Vaccine® Trade name Age range Routinely
(year licensed) recommended ages
HepA-HepB Twinrix (2001) =18 years Three doses on a schedule
of 0, 1, and 6 months
DTaP-HepB-IPV Peaiarix (2002) | 6 weeks-6 Three-dose series at 2, 4,
years and 6 months of age
MMRV ProQuad (2005) 12 months-12 | Two doses, the first at 12-15
years months, the second at 4-6
years
DTaP-IPV Kinrix (2008) 4-6 years Fifth dose of DTaP and
fourth dose of IPV
DTaP-IPV/Hib Pentacel (2008) 6 weeks-4 Four-dose schedule at 2, 4,
years 6, and 15-18 months of age
Hib-MenCY | MenTibrix (2012) | 6 weeks-18 Four-dose schedule at 2, 4,
' months 6, and 12-15 months of _
age(©
DTaP-IPV Quadracel (2015) | 4-6 years Fifth dose of DTaP and
fourth or fifth dose of IPV

acellular pertussis.

Source: (82).

Abbreviations: DT = diphtheria and tetanus toxoids; DTaP = diphtheria and tetanus toxoids and acellular
pertussis; FDA = Food and Drug Administration; HepA = hepatitis A; HepB = hepatitis B; Hib = Haemophilus
influenzae type b; IPV = inactivated poliovirus; MMR = measles, mumps, and rubella; MMRYV = measles, mumps,
rubella, and varicella; Td = tetanus and diphtheria toxoids; Tdap = tetanus toxoid, reduced diphtheria toxoid, and

(@ Although MMR, DTaP, DT, Td, and Tdap are combination vaccines, they are not included on this list because
they are not available in the United States as single-antigen products.

) In descriptions of combination vaccines, dash (-) indicates products in which the active components are
supplied in their final (combined) form by the manufacturer; slash ( /) indicates products in which active
components must be mixed by the user.

() Hib-MenCY can be used for routine dosing of Hib vaccine but is recommended only for meningococcal
vaccination in persons at high-risk of meningococeal disease.
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TABLE 3-3. Guidelines for spacing of live and inactivated antigens

Antigen combination

Recommended minimum interval between
doses

Two or more inactivated(@)®

May be administered simultaneously or at any interval
between doses

Inactivated and live®©

May be administered simultaneously or at any interval
between doses

Two or more live injectable®

28 days minimum interval, if not administered
simultaneously

Source: (82). |

simultaneously.

(@ Certain experts suggest a 28-day interval between tetanus toxoid, reduced diphtheria toxoid, and acellular
pertussis (Tdap) vaccine and tetravalent meningococcal conjugate vaccine if they are not administered

® In persons with functional or anatomic asplenia, MCV-D and PCV13 should not be administered simultaneously
and should be spaced by 4 weeks. Likewise for persons with immunosuppressive high-risk conditions indicated for
PCV13 and PPSV23, PCV13 should be administered first, and PPSV23 should be administered no earlier than 8
weeks later. For persons 65 years old or older indicated for PCV13 and PPSV23, PCV13 should be administered first
and PPSV23 should be administered 6-12 months later.

(© The live oral vaccines Tyz21a typhoid vaccine and rotavirus vaccine may be administered simultaneously with or at
any interval before or after inactivated or live injectable vaccines,
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TABLE 3-4. Guidelines for administering antibody-containing products®

and vaccines
Type of Products administered Recommended minimum
administration interval between doses
Simultaneous Antibody-containing products and | Can be administered
(during the same |inactivated antigen simultaneously at different
clinic day) anatomic sites or at any time
interval between doses
Antibody-containing products and | Should not be administered
live antigen simultaneously.® If
simultaneous administration
of measles-containing vaccine
or varicella vaccine is
unavoidable, administer at
different sites and revaccinate
or test for seroconversion after
the recommended interval (see
Table 3-5)
Nonsimultaneous | Administered |Administered
first | second
Antibody- Inactivated No interval necessary
containing antigen
products
Inactivated Antibody- No interval necessary
antigen containing
products
Antibody- measles, Dose related®
containing mumps, rubella
products vaccine,

varicella
vaccine, and
combined
measles,
mumps,
rubella,
varicella
vaccine
antigens
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MMR vaccine, Antibody- 2 weeks®
varicella vaccine, |containing
and combined | products
measles, mumps,
rubella, varicella
vaccine antigens

@ Blood products containing substantial amounts of immune globulin include intramuscular, subcutaneous, and
intravenous immune globulin, specific hyperimmune globulin (e.g., hepatitis B immune globulin, tetanus immune
globulin, varicella zoster immune globulin, and rabies immune globulin), whole blood, packed red blood cells,
plasma, and platelet products.

vaccine are exceptions to these recommendations. These live, attenuated vaceines can be administered at any time
before or after or simultaneously with an antibody-containing product.

(© The duration of interference of antibody-containing produets with the immune response to the measles
component of measles-containing vaccine, and possibly varicella vaccine, is dose related (see Table 3-5).

®) Yellow fever vaccine; rotavirus vaccine; oral Ty21a typhoid vaccine; live, attenuated influenza vaccine; and zoster

General Best Practice Guidelines for Immunization: Timing and Spacing of Immunobiologics

36



TABLE 3-5. Recommended intervals between administration of antibody-
containing products and measles- or varicella-containing vaccine, by '
product and indication for vaccination

Product/Indication Dose (mg IgG/kg) | Recommended interval
and route® before measles- or
varicella-containing
vaccine®
administration
(months)
Blood transfusion
RBCs, washed 10 mL/kg, negligible | None
IgG/kg IV
RBCs, adenine-saline added 10 mL/kg (10 mg 3
IgG/kg) IV
Packed RBCs (hematocrit 65%)@ |10 mL/kg (60 mg 6
IgG/kg) IV
Whole blood (hematocrit 35%- 10 mL/kg (80-100 |6
50%)® mg IgG/kg) IV
Plasma/platelet products 10 mL/kg (160 mg |7
: IgG/kg) IV
Botulinum Immune Globulin |1.5 mL/kg (75 mg 6
| Intravenous (Human) IgG/kg) IV
Cytomegalovirus 1IGIV 150 mg/kg 6
— maximum
Hepatitis A IG
Contact prophylaxis 0.02 mL/kg (3.3 mg |3
IgG/kg) IM
International travel, <3 month 0.02 mL/kg (3.3 mg |3
stay IgG/kg) IM
International travel, >3 month 0.06 mL/kg (1o mg |3
stay IgG/kg) IM
Hepatitis B IG 0.06 mL/kg (1o mg |3
IgG/kg) IM
IGIV
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Replacement therapy for immune |300-400 mg/kg IV@ | 8

deficiencies@

Immune thrombocytopenic 400 mg/kg IV 8
purpura treatment

Postexposure varicella 460 mg/kg IV 8
prophylaxis(

Postexposure measles prophylaxis | 400 mg/kg IV 8
for immunocompromised contacts

Immune thrombocytopenic 1000 mg/kg IV 10
purpura treatment

Kawasaki disease 2g/kg IV 11
Measles prophylaxis IG

Standard (i.e., 0.50 mL/kg (8omg (6

nonimmunocompromised) contact | IgG/kg) IM

Monoclonal antibody to 15 mg/kg IM None
respiratory syncytial virus F
protein (e.g., Synagis

[MedImmune])®

Rabies IG 20 1U/kg (22 mg 4
IgG/kg) IM

Tetanus IG 250 units (10 mg 3
IgG/kg) IM

Varicella IG 125 units/10 kg (60- |5

200 mg IgG/kg) IM,
maximum 625 units

Abbreviations: HIV = human immunodeficiency virus; IG = immune globulin; IgG = immune globulin G; IGIV =
intravenous immune globulin; mg IgG/kg = milligrams of immune globulin G per kilogram of body weight; IM =
intramuscular; IV = intravenous; RBCs = red blood cells.

() This table is not intended for determining the correct indications and dosages for using antibody-containing
products. Unvaccinated persons might not be protected fully against measles during the entire recommended
interval, and additional doses of IG or measles vaccine might be indicated after measles exposure. Concentrations
of measles antibody in an IG preparation can vary by manufacturer’s lot, Rates of antibody clearance after receipt of
an IG preparation also might vary. Recommended intervals are extrapolated from an estimated half-life of 30 days
for passively acquired antibody and an observed interference with the immune response to measles vaccine for 5
months after a dose of 80 mg IgG/kg.

® Does not include zoster vaceine, Zoster vaccine may be given with antibody-containing blood products.

(9 Assumes a serum IgG concentration of 16 mg/mL.
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@ Measles vaccination is recommended for children with mild or moderate immunosuppression from HIV
infection, and varicella vaccination may be considered for children with mild or moderate immunosuppression, but
both are contraindicated for persons with severe immunosuppression from HIV or any other immunosuppressive
disorder. .

@ Licensed VariZIG, similar to licensed varicella-zoster 1G (VZIG), is a purified human IG preparation made from
plasma containing high levels of antivaricella antibodies (IgG).

® Contains antibody only to respiratory syncytial virus.
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4. Contraindications and Precautions

Updates

Major changes to the best practice guidance in this section include 1) enhancement of
the definition of a “precaution” to include any condition that might confuse diagnostic
accuracy and 2) recommendation to vaccinate during a hospitalization if a patient is not

acutely moderately or severely ill.

General Principles

Contraindications (conditions in a recipient that increases the risk for a serious adverse
reaction) and precautions to vaccination are conditions under which vaceines should not
be administered. Because the majority of contraindications and precautions are
temporary, vaccinations often can be administered later when the condition leading to a
contraindication or precaution no longer exists. A vaccine should not be administered
when a contraindication is present; for example, MMR vaccine should not be
administered to severely immunocompromised persons (1). However, certain conditions
are commonly misperceived as contraindications (i.e., are not valid reasons to defer

. vaccination).

National standards for pediatric vaccination practices have been established and include
descriptions of valid contraindications and precautions to vaccination (2). Persons who
administer vaccines should screen patients for contraindications and precautions to the
vaccine before each dose of vaccine is administered (Table 4-1). Screening is facilitated
by consistent use of screening questionnaires, which are available from certain state

vaccination programs and other sources (e.g., the Immunization Action Coalition,

http://www.immunize.org).

Severely immunocompromised persons generally should not receive live vaccines (3).
Because of the theoretical risk to the fetus, women known to be pregnant generally

should not receive live, attenuated virus vaccines (4). Persons who experienced
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encephalopathy within 7 days after administration of a previous dose of pertussis-
containing vaccine not attributable to another identifiable cause should not receive
additional doses of a vaccine that contains pertussis (4,5). Severe Combined
Immunodeficiency (SCID) disease and a history of intussusception are both

contraindications to the receipt of rotavirus vaccines (6).

A precaution is a condition in a recipient that might-increase the risk for a serious
adverse reaction, might caﬁse diagnostic confusion, or might compromise the ability of
the vaccine to produce immunity (e.g., administering measles vaccine to a person with
-passive immunity to measles from a blood transfusion administered up to 7 months
prior) (7). A person might experience a more severe reaction to the vaccine than would
have otherwise been expected; however, the risk for this happening is less than the risk
expected with a contraindication. In general, vaccinations should be deferred when a
precaution is present. However, a vaccination might be indicated in the presence of a
precaution if the benefit of protection from the vaccine outweighs the risk for an adverse

reaction.

The presence of a moderate or severe acute illness with or without a fever is a precaution
to administration of all vaccines (Table 4-1). The decision to administer or delay
vaccination because of a current or recent acute illness depends on the severity of
symptoms and etiology of the condition. The safety and efficacy of vaccinating persons
who have mild illnesses have been documented (8-11). Vaccination should be deferred
for persons with a moderate or severe acute illness. This precaution avoids causing
diagnostic confusion between manifestations of the underlying illness and possible
adverse effects of vaccination or superimposing adverse effects of the vaccine on the
underlying illness. After they are screened for cbntraindications, persons with moderate
or severe acute illness should be vaccinated as soon as the acute illness has improved.
Studies indicate that failure to vaccinate children with minor illnesses can impede
vaccination efforts (12—14). Among persons whose compliance with medical care cannot

be ensured, use of every opportunity to administer appropriate vaccines is critical.
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Hospitalization should be used as an opportunity to provide recommended vaccinations.
Health-care facilities are held to standards of offering influenza vaccine for hospitalized
patients, so providers are incentivized to vaccinate these patients at some point during
hospitalization (15). Likewise, patients admitted for elective procedures will not be
acﬁtely ill during all times during their hospitalization. Most studies that have explored
the effect of surgery or anesthesia on the immune system were observational, included
only infants and children, and were small and indirect, in that they did not look at the
immune effect on the response to vaccination specifically (16-35). They do not provide
convincing evidence that recent anesthesia or surgery significantly affect response to
vaccines. Current, recent, or upcoming anesthesia/surgery/hospitalization is not a
contraindication to vaccination (16-35). Efforts should be made to ensure vaccine
administration during the hospitalization or at discharge. For patients who are deemed
moderately or severely ill throughout the hospitalization, vaccination should occur at
the earliest opportunity (i.e., during immediate post-hospitalization follow-up care,

including home or office visits) when patients’ clinical symptoms have improved.

A personal or family history of seizures is a precaution for MMRYV vaccination; this is
because a recent study found an increased risk for febrile seizures in children 12-23

months who receive MMRYV compared with MMR and varicella vaccine (36).

Clinicians or other health-care providers might misperceive certain conditions or
circumstances as valid contraindications or precautions to vaccination when they
actually do not preclude vaccination (2) (Table 4-2). These misperceptions result in

missed opportunities to administer recommended vaccines (37).

Routine physical examinations and procedures (e.g., measuring temperatures) are not
prerequisites for vaccinating persons who appear to be healthy. The provider should ask
the parent or guardian if the child is ill. If the child has a moderate or severe illness, the

vaccination should be postponed.
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TABLE 4-1. Contraindications and precautions® to commonly used vaccines

Vaccine

Citation

Contraindications

Precautions

DT, Td

(4)

Severe allergic reaction
(e.g., anaphylaxis) after
a previous dose or to a
vaccine component

GBS <6 weeks after previous dose of
tetanus-toxoid—containing vaccine
History of Arthus-type
hypersensitivity reactions after a
previous dose of diphtheria-toxoid—

.| containing or 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

DTaP

(38)

Severe allergic reaction
(e.g., anaphylaxis) after
a previous dose or to a
vaccine component

Encephalopathy (e.g.,
coma, decreased level of
consciousness,
prolonged seizures), not
attributable to another
identifiable cause,
within 7 days of
administration of
previous dose of DTP or
DTaP

Progressive neurologic disorder,
including infantile spasms,
uncontrolled epilepsy, progressive
encephalopathy; defer DTaP until
neurologic status clarified and
stabilized

Temperature of =105°F (=240.5°C)
within 48 hours after vaccination with
a previous dose of DTP or DTaP

Collapse or shock-like state (i.e.,
hypotonic hyporesponsive episode)
within 48 hours after receiving a
previous dose of DTP/DTaP

Seizure <3 days after receiving a
previous dose of DTP/DTaP
Persistent, inconsolable crying lasting
>3 hours within 48 hours after

receiving a previous dose of
DTP/DTaP

GBS <6 weeks after previous dose of
tetanus-toxoid—containing vaccine
History of Arthus-type
hypersensitivity reactions after a
previous dose of diphtheria-toxoid—
containing or tetanus-toxoid— _
containing vaccine; defer vaccination
until at least 10 years have elapsed
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since the last tetanus-toxoid—
containing vaccine

Moderate or severe acute illness with
or without fever

Hepatitis A

(39)

Severe allergic reaction
(e.g., anaphylaxis) after
a previous dose or to a
vaccine component

Moderate or severe acute illness with
or without fever

Hepatitis B

(40)

Severe allergic reaction
(e.g., anaphylaxis) after
a previous dose or to a
vaccine component

Hypersensitivity to yeast

Moderate or severe acute illness with
or without fever

Hib

(41)

Severe allergic reaction
(e.g., anaphylaxis) after
a previous dose or to a
vaccine component

Age <6 weeks

Moderate or severe acute illness with
or without fever

HPV

(42)

Severe allergic reaction
(e.g., anaphylaxis) after
a previous dose or to a
vaccine component

Pregnancy

Moderate or severe acute illness with
or without fever

v

(43)

Severe allergic reaction
(e.g., anaphylaxis) after
previous dose of
influenza vaccine or to
vaccine component.

GBS <6 weeks after a previous dose of
influenza vaccine

Moderate or severe acute illness with
or without fever

Egg allergy other than hives, e.g.,
angioedema, respiratory distress,
lightheadedness, recurrent emesis; or
required epinephrine or another
emergency medical intervention (IIV
may be administered in an inpatient
or outpatient medical setting and
under the supervision of a health care
provider who is able to recognize and
manage severe allergic conditions).

1PV

(44)

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

Pregnancy
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a previous dose ortoa | Moderate or severe acute illness with
vaccine component or without fever
LAIV®) (43) Severe allergic reaction | GBS <6 weeks after a previous dose of
(e.g., anaphylaxis) after |influenza vaccine
a vaccine component, | Asthma in persons aged 5 years old or
including egg protein older
Concomitant use of Medical conditions which might
aspiring or aspirin- predispose to higher risk of
containing medication | complications attributable to
in children and influenza©
adolescents Moderate of severe acute illness with
or without fever
MenACWY [(45) Severe allergic reaction | Moderate or severe acute illness with
. (e.g., anaphylaxis) after |or without fever
a previous dose or to a
vaccine component
MMR@.@ (1) Severe allergic reaction | Recent (<11 months) receipt of
(e.g., anaphylaxis) after |antibody-containing blood product
a previous dose ortoa | (specific interval depends on product)
vaccine component History of thrombocytopenia or
Pregnancy thrombocytopenic purpura
Known severe Need for tuberculin skin testing or
immunodeficiency (e.g., |interferon-gamma release assay
from hematologic and (IGRA) testing®
solid tumors, receipt of | Moderate or severe acute illness with
chemotherapy, or without fever
congenital
immunodeficiency,
long-term
immunosuppressive
therapy® or patients
with HIV infection who
are severely
immunocompromised)
MPSV4 (46) - | Severe allergic reaction | Moderate or severe acute illness with
(e.g., anaphylaxis) after |or without fever
a previous dose or to a
vaccine component
PCVi3 (47) Severe allergic reaction | Moderate or severe acute illness with
(e.g., anaphylaxis) after |or without fever
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a previous dose of
PCV13 or any
diphtheria-toxoid—
containing vaccine or to
a component of a
vaccine (PCV13 or any
diphtheria-toxoid—

(e.g., anaphylaxis) after

‘| a previous dose or to a

vaccine component
Encephalopathy (e.g.,
coma, decreased level of
consciousness,
prolonged seizures), not
attributable to another
identifiable cause,
within 7 days of
administration of
previous dose of DTP,
DTaP, or Tdap

containing vaccine)

| PPSV23 (48) Severe allergic reaction | Moderate or severe acute illness with
(e.g., anaphylaxis) after |or without fever
a previous dose or to a
vaccine component

RIV (43) Severe allergic reaction | GBS <6 weeks after a previous dose of
(e.g., anaphylaxis) to influenza vaccine
any component of the | Moderate or severe acute illness with
vaccine or without fever

Rotavirus (6) Severe allergic reaction | Altered immunocompetence other
(e.g., anaphylaxis) after |than SCID
aprevious dose ortoa | Chronic gastrointestinal disease®
WHGEERR A RODER Spina bifida or bladder exstrophy®
S(_:ID Moderate or severe acute illness with
History of or without fever
mtussusception

Tdap (49) Severe allergic reaction | GBS <6 weeks after a previous dose of

tetanus-toxoid—containing vaccine

Progressive or unstable neurological
disorder, uncontrolled seizures, or
progressive encephalopathy until a
treatment regimen has been
established and the condition has
stabilized

History of Arthus-type
hypersensitivity reactions after a
previous dose of diphtheria-toxoid—
containing or tetanus-toxoid—
containing vaccine; defer vaccination
until at least 10 years have elapsed
since the last tetanus-toxoid—
containing vaccine
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Moderate or severe acute illness with
or without fever

Varicellal@(e |(50) Severe allergic reaction | Recent (<11 months) receipt of

) (e.g., anaphylaxis) after |antibody-containing blood product
a previous doseortoa | (specific interval depends on product)
vaccine component Moderate or severe acute illness with
Known severe or without fever

immunodeficiency (e.g.,
from hematologic and
solid tumors, receipt of
chemotherapy,
congenital
immunodeficiency,
long-term
immunosuppressive
therapy® or patients
with HIV infection who
are severely
immunocompromised)®

Pregnancy

Zoster (51) Severe allergic reaction | Moderate or severe acute illness with
(e.g., anaphylaxis) after | or without fever :
a previous dose or to a
vaccine component

Known severe
immunodeficiency (e.g.,
from hematologic and
solid tumors, receipt of
chemotherapy,
congenital
immunodeficiency,
long-term
immunosuppressive
therapy® or patients
with HIV infection who
are severely
immunocompromised)®

Pregnancy

[Abbreviations: DT = diphtheria and tetanus toxoids; DTaP = diphtheria and tetanus toxoids and acellular pertussis;
DTP = diphtheria toxoid, tetanus toxoid, and periussis; GBS = Guillain-Barré syndrome; Hib = Haemophilus influenzae
type b; HIV = human immunodeficiency virus; HPV = human papillomavirus; IIV = inactivated influenza vaccine; 1PV =
inactivated poliovirus; LAIV = live, attenuated influenza vaccine; MenACWY = quadrivalent meningococeal conjugate
vaccine; MMR = measles, mumps, and rubella; MPSV4 = quadrivalent meningococeal polysaccharide vaccine; PCV13 =
pneumococcal conjugate vaccine; PPSVag= pneumococeal polysaccharide vaceine; SCID = severe combined
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immunodeficiency; RIV=recombinant influenza vaccine; Td = tetanus and diphtheria toxoids; Tdap = tetanus toxoid,
reduced diphtheria toxoid, and acellular pertussis.

() Tvents or conditions listed as precautions should be reviewed carefully. Benefits of and risks for administering a
specific vaceine 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. Whether and when to administer DTaP to children with proven or suspected
underlying neurologic disorders should be decided on a case-by-case basis.

® In addition, ACIP recommends LAIV not be used for pregnant women, immunosuppressed persons, persons with egg
allergy, and children aged 2-4 years who have asthma or who have had a wheezing episode noted in the medical record
within the past 12 months, or for whom parents report that a health-care provider stated that they had wheezing or
asthma within the Jast 12 months. LATV should not be administered to persons who havé taken influenza antiviral
medications within the previous 48 hours. Persons who care for severely immunosuppressed persons who require a
protective environment should not receive LAIV, or should avoid contact with such persons for 7 days after receipt.

(©) Source: (52).

(4 HIV-infected children may receive varicella vaccine if CD4+ T-lymphocyte count is >15% and should receive MMR
vaccine if they are aged >12 months and do not have evidence of current severe immunosuppression (i.e., individuals aged
<5 years must have CD4+T lymphocyte [CD4] percentages >15% for =6 months; and individuals aged >5 years must have
CD4+percentages =15% and CD4+2=200 lymphocytes/mms for =6 months) or other current evidence of measles, rubella,
and mumps immunity. In cases when only CD4-+cell counts or only CD4+percentages are available for those older than
age 5 years, the assessment of severe immunosuppression can be based on the CD4-+values (count or percentage) that are
available. In cases when CD4+percentages are not available for those aged <5 years, the assessment of severe
immunosuppression can be based on age-specific CD4+counts at the time CD4+counts were measured; i.e., absence of
severe immunosuppression is defined as =6 months above age-specific CD4+count criteria: CD4-+count >750
lymphocytes/mim3 while aged <12 months and CD4+count =500 lymphocytes/mms3 while aged 1 through 5 years.

Sources: (1,50).

(e) MMR and varicella-containing 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.

(0 A substantially immunosuppressive steroid dose is considered to be =2 weeks of daily receipt of 20 mg or 2 mg/kg body
weight of prednisone or equivalent.

(® If active tuberculosis is suspected, MMR should be delayed. Measles vaccination might suppress tuberculin reactivity
temporarily. Measles-containing vaccine can be administered on the same day as tuberculin skin or IGRA testing. If

testing cannot be performed until after the day of MMR vaecination, the test should be postponed for =4 weeks after the
vaccination. If an urgent need exists to skin test or IGRA, do so with the understanding that reactivity might be reduced

by the vaccine.
() For details, see (53).
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TABLE 4-2. Conditions incorrectly perceived as contraindications to
vaccination (i.e., vaccines may be given under these conditions)

Vaccine

Conditions commonly misperceived as
contraindications

General for all
vaccines, including
DTaP, pediatric DT,
adult Td,
adolescent-adult
Tdap, IPV, MMR,
Hib, hepatitis A,
hepatitis B,
varicella, rotavirus,
PCV1g3, IV, LAIV,
PPSV23,
MenACWY, MPSV4,
HPV, and herpes
zoster

Mild acute illness with or without fever

Mild to moderate local reaction (i.e., swelling, redness,
soreness); low-grade or moderate fever after previous dose
Lack of previous physical examination in well-appearing
person

Current antimicrobial therapy®

Convalescent phase of illness

Preterm birth (hepatitis B vaccine is an exceptlon in certain
circumstances)®)

Recent exposure to an infectious disease

History of penicillin allergy, other nonvaccine allergies,
relatives with allergies, or receiving allergen extract
immunotherapy

History of GBS©

DTaP

Fever of <105°F (<40.5°C), fussiness or mild drowsiness after a
previous dose of DTP/DTaP

Family history of seizures

Family history of sudden infant death syndrome

Family history of an adverse event after DTP or DTaP
administration

Stable neurologic conditions (e.g., cerebral palsy, well—
controlled seizures, or developmental delay)

Hepatitis B

Pregnancy
Autoimmune disease (e.g., systemic lupus erythematosus or
rheumatoid arthritis)

HPV

Immunosuppression

Previous equivocal or abnormal Papanicolaou test
Known HPV infection

Breastfeeding

History of genital warts

v

Nonsevere (e.g., contact) allergy to latex, thimerosal, or egg
Concurrent administration of Coumadin (generic: warfarin) or
aminophylline

IPV

Previous receipt of >1 dose of oral polio vaccine

General Best Practice Guidelines for Immunization: Contraindications and Precautions 59


http:Gener.al

Health-care providers that see patients with chronic diseases
or altered immunocompetence (an exception is providers for
severely immunocompromised patients requiring care in a
protected environment)

Breastfeeding

Contacts of persons with chronic disease or altered
immunocompetence (an exception is contacts of severely
immunocompromised patients requiring care in a protected
environment)

MMR@.(e)

Positive tuberculin skin test

Simultaneous tuberculin skin or interferon-gamma release
assay (IGRA) testing®

Breastfeeding

Pregnancy of recipient’s mother or other close or household
contact '
Recipient is female of child-bearing age

Immunodeficient family member or household contact
Asymptomatic or mildly symptomatic HIV infection
Allergy to eggs

PPSV23

History of invasive pneumococcal disease or pneumonia

Rotavirus

Prematurity
Immunosuppressed household contacts
Pregnant household contacts

Tdap

History of fever of >105°F (240.5°C) for <48 hours after
vaccination with a previous dose of DTP or DTaP

History of collapse or shock-like state (i.e., hypotonic
hyporesponsive episode) within 48 hours after receiving a
previous dose of DTP/DTaP

History of seizure <3 days after receiving a previous dose of
DTP/DTaP

History of persistent, inconsolable crying lasting >3 hours
within 48 hours after receiving a previous dose of DTP/DTaP
History of extensive limb swelling after DTP/DTaP/Td that is
not an Arthus-type reaction

History of stable neurologic disorder

History of brachial neuritis

Latex allergy that is not anaphylactic

Breastfeeding

Immunosuppression

Varicella

Pregnancy of recipient’s mother or other close or household
contact

Immunodeficient family member or household contact(®
Asymptomatic or mildly symptomatic HIV infection
Humoral immunodeficiency (e.g., agammaglobulinemia)
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Zoster Therapy with low-dose methotrexate (<0.4 mg/kg/week),
azathioprine (<3.0 mg/kg/day), or 6-mercaptopurine (<1.5
mg/kg/day) for treatment of rheumatoid arthritis, psoriasis,
polymyositis, sarcoidosis, inflammatory bowel disease, or other
conditions

Health-care providers of patients with chronic diseases or
altered immunocompetence

Contacts of patients with chronic diseases or altered
immunocompetence

Unknown or uncertain history of varicella in a U.S.-born
person

Abbreviations: DT = diphtheria and tetanus toxoids; DTP = diphtheria toxoid, tetanus toxoid, and pertussis;
DTaP = diphtheria and tetanus toxoids and acellular pertussis; GBS = Guillain-Barré syndrome; HBsAg = hepatitis
B surface antigen; Hib = Haemophilus influenzae type b; HIV = human immunodeficiency virus; HPV = human
papillomavirus; IIV = inactivated influenza vaccine; IPV = inactivated poliovirus; LATV = live, attenuated influenza
vaccine; MenACWY = quadrivalent meningococcal conjugate vaccine; MMR = measles, mumps, and rubella;
MPSV4 = quadrivalent meningococcal polysaccharide vaceine; PCY = pneumococcal conjugate vaceine; PPSVa3=
pneumococcal polysaccharide vaceine; Td = tetanus and diphtheria toxoids; Tdap = tetanus toxoid, reduced
diphtheria toxoid, and acellular pertussis.

@) Antibacterial drugs might interfere with Ty21a oral typhoid vaccine, and certain antiviral drugs might interfere
with varicella-containing vaccines and LATV 4. ’

®) Hepatitis B vaccination should be deferred for infants weighing <2,000 g if the mother is documented to be
HBsAg negative. Vaccination should commence at chronological age 1 month or at hospital discharge. For infants
born to HBsAg-positive women, hepatitis B immune globulin and hepatitis B vaccine should be administered
within 12 hours after birth, regardless of weight.

() An exception is Guillain-Barré syndrome within 6 weeks of a dose of influenza vaceine or tetanus-toxoid—
containing vaccine, which are precautions for influenza vaccines and tetanus-toxoid containing vaccines,
respectively.

(@ MMR 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.

) HIV-infected children should receive immune globulin after exposure to measles. HIV-infected children can
receive varicella and measles vaccine if CD4+ T-lymphocyte count is >15%. (54).

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

® If a vaccinee experiences a presumed vaccine-related rash 7-25 days after vaccination, the person should avoid
direct contact with immunocompromised persons for the duration of the rash.
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5. Pi'eventing and Managing Adverse

Reactions

Updates

Major changes to the best practice guidance include 1) more deseriptive characterization
of anaphylactic allergy and 2) incorporation of protocols for managing adverse

reactions.

Benefit and Risk Communication

Parents, guardians, iegal representatives, and adolescent and adult patients should be
informed about the benefits of and risks from vaccines in language that is culturally
sensitive and at an appropriate educational level. Opportunity for questions should be
provided before each vaccination. Discussion of the benefits of and risks from

vaccination is sound medical practice and is required by law.

The National Childhood Vaccine Injury Act of 1986 (1) requires that vaccine information
materials be developed for each vaccine covered by the Act (uscode.house.gov). These
materials, known as vaccine information statements (VISs), must be provided by all
public and private vaccination providers each time a vaccine is administered. Copies of
VISs are available from state health authorities responsible for vaccination and from

CDC (http:// www.cde.gov/vaccines/hep/vis/index.html ). Translations of VISs into

languages other than English are available from certain state vaccination programs and
from the Immunization Action Coalition website (http://www.immunize.org). The act

does not require that a signature be obtained; however, documentation of consent might

be recommended or required by certain state or local health authorities or school

authorities.

Some parents or patients question the need for or safety of vaccinations and want to
discuss the risks from and benefits of certain vaccines. Some refuse certain vaccines or

reject all vaceinations for personal or religious reasons. Having a basic understanding of
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how patients and parents of patients view vaccine risk and developing effective

approaches to address vaccine safety concerns are imperative for vaccination providers.

Each person understands and reacts to vaccine information on the basis of different
factors, including previous experience, education, personal values, method of data
presentation, perceptions of the risk for disease and perceived ability to control these
risks, and risk tolerance. In some circumstances, decisions about vaccination are based
on inaccurate information about risk prdvided by the media and certain websites.
Websites and other sources of vaccine information may be inaccurate or incomplete.
Health care providers can be a pivotal source of science-based credible information by

discussing with parents and patients the risks from and benefits of vaccines, which helps

patients make informed decisions.

When a parent or patient initiates a discussion about a perceived vaccine adverse
reaction, the health care provider should discuss the specific concerns and provide
factual information, using appropriate language. Effective, empathetic vaccine risk
communication is essential in responding to misinformation and concerns, with health
care providers recognizing that risk assessment and decision-making can be difficult
and confilsing. Certain vaceines might be acceptable to a parent who is resistant to other
vaccines. This partial acceptance can be used to facilitate additional communication.
Their concerns can be addressed using the VIS and offering other resource materials
(e.g., vaccination information from CDC:

http://www.cde.gov/vaccines/hep/vis/index.html ).

The American Academy of Pediatrics (AAP) does not recommend that providers exclude
from their practice patients whose parents or guardians question or refuse vaccination.
However, an effective public health strategy is to identify common ground and discuss
measures that need to be followed if the decision is to defer vaccination (2). Health care
providers should reinforce key points about each vaccine, including safety, and
emphasize risks for disease among unvaccinated children. Parents should be advised of
state laws regarding entry to schools or child-care facilities, which might require that

unvaccinated children be excluded from the facility during outbreaks
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(www.cde.gov/vaccines/imz-
managers/coverage/schoolvaxview/requirements/index.html). These discussions
should be documented in the patient’s medical record, including the refusal to receive
certain vaccines (i.e., informed refusal). When a vaccine is refused when first offered the

provider should take the opportunity to offer the vaccine again at the next visit.

Preventing Adverse Reactions

Vaccines are intended to produce active immunity to specific antigens. An adverse
reaction is an undesirable side effect that occurs after a vaccination. Vaccine adverse
reactions are classified as 1) local, 2) systemic, or 3) allergic (additional information is

available at http://www.fda.gov). Local reactions (e.g., redness) are usually the least

severe and most frequent. Systemic reactions (e.g., fever) occur less frequently than
local reactions, and severe allergic reactions (e.g., anaphylaxis) are the least frequent

reactions. Severe adverse reactions are rare (3).

Some of the systemic reactions may be complicated by the onset of syncope. Syncope
(vasovagal or vasodepressor reaction) can occur after vaccination and is most common
among adolescents and young adults. In 2005, the Vaccine Adverse Event Reporting
System (VAERS) began detecting a trend of increasing syncope reports that coincided
with the licensure of 3 vaccines for adolescents: human papillomavirus (HPV),
MenACWY, and Tdap (4). Of particular concern among adolescents has been the risk for
serious secondary injuries, including skull fracture and cerebral hemorrhage. Of 463 .

- VAERS reports of syncope dufing January 1, 2005, to July 31, 2007, a total of 41 listed
syncope with secondary injury with information on the timing after vaccination, and the
majority of these syncope reports (76%) occurred among adolescents. Among all age
groups, 80% of reported syncope episodes occur within 15 minutes of vaccine
administration (additional information is available at
http://www.cdc.gov/vaccinesafety/concerns/fainting.html ). Providers should take

_appropriate measures to prevent injuries if a patient becomes weak or dizzy or loses
consciousness. Adolescents and adults should be seated or lying down during

vaccination. Vaccine providers, particularly when vaccinating adolescents, should
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consider observing patients (with patients seated or lying down) for 15 minutes after
vaccination to decrease the risk for injury should they faint (4). If syncope develops,

patients should be observed until the symptoms resolve.

Although allergic reactions are a common concern for vaccine providers, these reactions
are uncommon and anaphylaxis following vaccines is rare, occurring at a rate of
approximately one per million doses for many vaccines (5). Epinephrine and equipment
for managing an airway should be available for immediate use (6). The best practice to
prevent allergic reactions is to identify individuals at increased risk by obtaining a
history of allergy to previous vaccinations'and vaccine components that might indicate
an underlying hypersensitivity. Acute allergic reactions following vaccinations might be
caused by the vaccine antigen, residual animal protein, antimicrobial agents,
preservatives, stabilizers, or other vaccine components (7). Components of each vaccine
are listed in the respective package insert. An extensive list of vaccine components and
their use, as well as the vaccines that contain each component, has been published (8)
and also is available from CDC
(http://www.cde.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-
table-2.pdf). Additional information and tables of potential allergens in different

vaccines are available at (http://www.vaccinesafety.edu/components-Allergens.htm).

The allergens identified in the history can be cross-checked against the allergens

identified in package inserts.

Managing Acute Vaccine Reactions

Vaccine providers should be familiar with identifying immediate-type allergic reactions,
including anaphylaxis, and be competent in treating these events at the time of vaccine
administration. Providers should also have a plan in place to contact emergency medical

services immediately in the event of a severe acute vaccine reaction.

Allergic reactions can include: local or generalized urticaria (hives) or angioedema;
respiratory compromise due to wheezing or swelling of the throat; hypotension; and

shock. Immedjate—immunoglobulin E (IgE)—mediated (type 1) immune reactions, such
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as anaphylaxis, usually occur within minutes of parenteral administration and involve
specific IgE interactions with discrete antigens (9,10). Rapid recognition and initiation
of treatment are required to prevent possible progression to respiratory failure or
cardiovascular collapse. It is important to note that urticaria may not be present in all
cases of anaphylaxis. For respiratory or cardiovascular symptoms, or other signs or
symptoms of anaphylaxis, immediate intramuscular epinephrine is the treatment of
choice (11,12). Additional doses of epinephrine as well as other drugs also might be
indicated (Tables 5-1 and 5-2) (z2). If hypotension is present, the patient should be

placed in a recumbent position with the legs elevated. Maintenance of the airway,
oxygen administration, and intravenous normal saline might be necessary. After the
patient is stabilized, arrangements should be made for immediate transfer to an
emergency facility for additional evaluation and treatment. Because anaphylaxis may
recur after patients begin to recover, monitoring in a medical facility for several hours is
advised, even after complete resolution of symptoms and signs. Additional information

on management of patients with anaphylaxis has been published (9).

Persons Who Have Had an Allergic Reaction Following a

Previous Immunization

For an individual patient who has experienced an immediate reaction to immunization,
it is important to identify the type'of reaction that occurred, obtain a history of prior
allergic reactions, and try to identify the particular agent responsible. An algorithm
approach to these patients has been published (13) and additional advice is available for
allergists on the evaluation of these adverse events (10). In general, a history of a severe
allergic reaction to a vaccine should be considered a contraindication to additional doses
of the same vaccine (13). Referral of the individual to an allergist for evaluation is
usually indicated to possibly determine the component responsible, before makiﬁg
decisions regarding administration of the additional doses of the same vaccine or other
vaccines that have the same components. Patients who have not had a severe allergic
reaction following a vaccine, but who have a history of possible allergy to a vaccine

component can often be vaccinated safely after careful evaluation (6).
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Influenza Vaccination of Persons with a History of Egg

Allergy

Severe allergic and anaphylactic reactions can occur in response to a number of
inﬂueﬁza vaccine components, but such reactions are rare (6). All but the recombinant
inactivated influenza vaccine may have come into contact with egg protein. The use of
influenza vaccines for persons with a history of eggl allergy has been reviewed recently by
ACIP (14). VAERS data mining did not identify a higher than exp'ected proportion of
serious allergic events after influenza vaccination during the 2011-2012 season, relative
to all other reported vaccines and adverse events in the database. Persons with a history
of egg allergy should receive recombinant inactivated vaccine (if 18 years or older), or
ITV with the following safety measure: vaccine recipients should be observed for at least

30 minutes for signs of a reaction after administration of each vaccine dose. .
4

Other measures, such as dividing and administering the vaccine by a 2-step approach

and skin testing with vaccine, are not recommended (10).

All vaccines should be administered in settings in which personnel and equipment for
rapid recognition and tfeatment of anaphylaxis are available. ACIP recommends that all
vaccination providers be certified in cardiopulmonary resuscitation (CPR), have an
office emergency plan, and ensure that all staff are familiar with the plan (6). Some
persons who report allergy to egg might not be egg-allergic. Those who are able to eat

lightly cooked egg (e.g., scrambled egg) without reaction are unlikely to be allergic.

Egg-allergic persons might tolerate egg in baked products (e.g., bread or cake).
Tolerance to egg-containing foods does not exclude the possibility of egg allergy (15).
Egg allergy can be confirmed by a consistent medical history of adverse reactions to eggs
and egg-containing foods, plus skin and/or blood testing for IgE antibodies to egg

proteins.
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A previous severe allergic reaction to influenza vaccine, regardless of the component
suspected to be responsible for the reaction, is a contraindication to future receipt of the

vaccine (14).

Yellow Fever Vaccination of Persons with a History of

Egg Allergy

Yellow fever vaccine contains egg protein. There have been insufficient studies to
determine which patients with egg allergy may be able to receive yellow fever vaccine,
but there are reports of patients with true egg allergy safely receiving yellow fever
vaccine after evaluation by specialists with expertise in the management of allergic
reactions (16,17). According to the manufacturer, persons who are able to eat eggs or egg
products may receive the vaccine (18). However, potential hypersensitivity reactions
might occur in persons with a history of minor reactions to eggs. For egg-sensitive
persons, a scratch test or intradermal test can be performed before administering the
vaccine to check for reactivity. If a person has a severe egg-sensitivity or has a.positive
skin test to the vaccine, but the vaccination is recommended because of their travel
destination-specific risk, desensitization can be performed under direct supervision of a
physician experienced in the management of anaphylaxis. The desensitization proce-
dure is detailed in the product insert (see yellow fever recommendations at
http://www.fda.gov/BiologicsBloodVaccines/Vatcines/ApprovedProducts /ucmo94074.
htm).

Vaccines with MMR or Varicella Components and

Persons with a History of Egg Allergy

Varicella vaccine is grown in human diploid cell cultures and can safely be administered
to persons with a severe allergy to eggs or egg proteins (19). Measles and mumps vaccine
viruses are grown in chick embryo fibroblast tissue culture. However, persons with a
severe egg allergy can receive measles- or mumps-containing vaccines in the usual

manner because the content of these proteins is extremely low (20). The rare severe
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allergic reactions after measles- or mumps-containing vaccines or varicella are thought
to be caused by other components of the vaccine (e.g., gelatin) (21-24). MMR, MMRYV,

varicella and other vaccines contain hydrolyzed gelatin as a stabilizer.

Vaccines and Persons with a History of Allergy to

Substances Other than Eggs

Persons who have had an anaphylactic reaction to gelatin or gelatin-containing products

should be evaluated by an allergist prior to receiving gelatin-containing vaccines (6).

Certain vaccines contain trace amounts of antimicrobial agents or other preservatives
(e.g., neomyecin or thimerosal), although allergies to these are rare. No licensed vaccine

contains penicillin or penicillin derivatives.

Most often, neomycin hypersensitivity manifests as contact dermatitis, a delayed-type
(cell-mediated) immune response rather than immediate-hypersensitivity (IgE-
mediated allergy)—type response (25,26). A history of delayed-type reactions to
neomycin is not a contraindication for administration of neomycin-containing vaccines.
There has only been 1 reported case of immediate hypersensitivity reaction following a
neomycin-containing vaccine (27). Persons who have had anaphylactic reactions to
neomycin should be evaluated by an allergist prior to receiving vaccines containing

neomyecin (6).

Thimerosal, an organic mercurial compound in use since the 1930s, is added to certain
immunobiologics as a preservative. Since mid-2001, vaccines routinely recommended
for infants younger than 6 months of age have been manufactured without thimerosal as
a preservative (14). Live, attenuated vaccines have never contained thimerosal.
Thimerosal-free formulations of inactivated influenza vaccine are available. Inactivated
influenza vaccine also is available in formulations with only trace amounts of
thimerosal, which remains as a manufacturing residual but is not added at the higher
concentration that would be necessary for it to function as a preservative. Thimerosal at

a preservative concentration is present in certain other vaccines that can be
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administered to children (e.g., Td and DT). Information about the thimerosal content of

vaccines is available from FDA at http://www.fda.gov/cber/vaccine/thimerosal.htm.

Reactions to thimerosal have been described as local delayed-type hypersensitivity
reactions with only rare reports of immediate reactions (28-31). Thimerosal elicits
positive delayed-type hypersensitivity patch tests in 1%-18% of persons tested; however,
these tests have no relevance to acute allergic reactions that might occur within minutes
or hours after immunization (32,33). The majority of persons do not experience
reactions to thimerosal administered as a component of vaccines even when patch or
intradermal tests for thimerosal indicate hypersensitivity (31). A local or delayed-type

hypersensitivity reaction to thimerosal is not a contraindication to receipt of a vaccine

that contains thimerosal (34).

Latex is sap from the rubber tree. Latex contains naturally occurring plant proteins that
can be responsible for immediate-type allergic reactions. Latex is processed to form
either natural rubber latex products such as gloves or dry, natural rubber products such
as syringe plunger tips and vial stoppers. Synthetic rubber is also used in gloves, syringe
plungers, and vial stoppers but does not contain the latex proteins linked to immediate-
type allergic reactions. Natural rubber latex or dry, natural rubber used in vaccine

packaging generally is noted in the manufacturers’ package inserts.

Immediate-type allergic reactions due to latex allergy have been described after

viaccination, but such reactions are rare (35).

" If a person reports a severe anaphylactic allergy to latex, vaccines supplied in vials or
syringes that contain natural rubber latex should be avoided if possible (6) If not, if the
decision is made to vaccinate, providers should be prepared to treat immediate allergic
reactions due to latex, including anaphylaxis. The most common type of latex
hypersensitivity is a delayed-type (type 4, cell-mediated) allergic contact dermatitis (36).

For patients with a history of contact allergy to latex, vaccines supplied in vials or

syringes that contain dry natural rubber or natural rubber latex may be administered.

Reporting Adverse Events After Vaccination
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Modern vaccines are safe and effective; however, adverse events have been reported
after administration of all vaccines (3). More complete information about adverse
reactions to a specific vaccine is available in the package insert for each vaccine and

from CDC at http://www.cdec.eov/vaccines/vac-gen/side-effects.htm. An adverse event

is an untoward event that occurs after a vaccination that might be caused by the vaccine
product or vaccination process. These events range from common, minor, local
reactions to rare, severe, allergic reactions (e.g., anaphylaxis). Reporting to VAERS
helps establish trends, identify clusters of adverse events, or generate hypotheses.
However, establishing evidence for cause and effect on the basis of case reports and case
series alone is usually not possible, because health problems that have a temporal

association with vaccination do not necessarily indicate causality.

Many adverse events require more detailed epidemiologic studies to compare the
incidence of the event among vaccinees with the incidence among unvaccinated persons.
Potential causal associations between reported adverse events after vaccination can be.

assessed through epidemiologic or clinical studies.

The National Childhood Vaccine Injury Act of 1986 (2) requires health care personnel
and vaccine manufacturers to report to VAERS specific adverse events that occur after

. vaccination. The reporting requirements are different for manufacturers and health care
personnel. Manufacturers are required to report all adverse events that occur after
vaccination to VAERS, whereas health-care providers are required to report events that

appear in the reportable events table on the VAERS website at

http://vaers.hhs.gov/reportable.htm.

In addition to the mandated reporting of events listed on the reportable events table,
health care personnel should report to VAERS all events listed in product inserts as
contraindications, as well as all clinically significant adverse events, even if they are
uncertain that the adverse event is related causally to vaccination (6). Persons other

than health care personnel also can report adverse events to VAERS.

There are 3 ways to report to VAERS:
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1 Submit the report online via a secure website at

https://vaers.hhs.gov/esub/step1,

2. Fax a completed VAERS form to 877-721-0366, or

i Mail a completed VAERS form to VAERS, P.O. Box 1100, Rockville, MD

20849-1100.

A VAERS form can be downloaded from the VAERS website at
http://vaers.hhs.gov/resources/vaers form.pdf . VAERS forms also can be requested by

e-mail (info@vaers.org), telephone (80 0—822—7967), or fax (877-721-0366).

National Vaccine Injury Compensation Program

The National Vaccine Injury Compensation Program, established by the National
Childhood Vaccine Injury Act of 1986 (1), is a no-fault system in which persons thought
to have experienced an injury or to have died as a result of administration of a covered
vaccine can seek compensation. The program became operational on October 1, 1988,
and is intended as an alternative to civil litigation under the traditional tort system in
that negligence need not be proven. Claims arising from covered vaccines must first be

adjudicated through the program before civil litigation can be pursued.

The program relies on the Vaccine Injury Table, which lists the vaccines covered by the
program and the injuries (including death), disabilities, illnesses, and conditions for
which compensation might be awarded. The table defines the time during which the first
symptom or substantial aggravation of an injury must appear after vaccination to be
eligible. Successful claimants receive a legal presumption of causation if a condition
 listed in the table is proven, thus avoiding the need to prove actual causation in an
individual case. Claimants also can prevail for conditions not listed in the reportable
events table if they prove causation for covered vaccines. Additional information is

available from the Health Resources and Services Administration (HRSA at

http://www.hrsa.gov/vaccinecompensation or by telephone at 800-338-2382). Persons
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who would like to file a claim for vaccine injury should contact the U.S. Court of Federal

Claims (717 Madison Place, N.W., Washington, DC 20005; telephone: 202-357-6400).

TABLE 5-1: Rapid overview: Emefgent management of anaphylaxis in
infants and children®

Diagnosis is
made
clinically:

The most common signs and symptoms are cutaneous (eg, sudden onset of generalized
urticaria, angioedema, flushing, pruritus). However, 10 to 20% of patients have no skin
findings.

Danger signs: Rapid progression of symptoms, evidence of respiratory distress (e.g., stridor,
wheezing, dyspnea, increased work of breathing, retractions, persistent cough, cyanosis), signs
of poor perfusion, abdominal pain, vomiting, dysrhythmia, hypotension, collapse.

Acute
management:

The first and most important therapy in anaphylaxis is epinephrine. There are NO absolute
contraindications to epinephrine in the setting of anaphylaxis.

Airway: Immediate intubation if evidence of impending airway obstruction from angioedema.
Delay may lead to complete obstruction. Intubation can be difficult and should be performed
by the most experienced clinician available. Cricothyrotomy may be necessary.

IM epinephrine (1 mg/mL preparation): Epinephrine 0.01 mg/kg should be injected
intramuscularly in the midouter thigh. For large children (>50 kg), the maximum is 0.5 mg per
dose. If there is no response or the response is inadequate, the injection can be repeated in 5 to
15 minutes (or more frequently). If epinephrine is injected promptly 1M, patients respond to
one, two, or at most, three injections. If signs of poor perfusion are present or symptoms are
not responding to epinephrine injections, prepare IV epinephrine for infusion (see below).
Place patient in recumbent position, if tolerated, and elevate lower extremities.

Oxygen: Give 8 to 10 L/minute via facemask or up to 100% oxygen, as needed.

Normal saline rapid bolus: Treat poor perfusion with rapid infusion of 20 mL/kg. Reevaluate
and repeat fluid boluses (20 mL/kg), as needed. Massive fluid shifts with severe loss of
intravascular volume can occur. Monitor urine output.

Albuterol: For bronchospasm resistant to IM epinephrine, give albuterol 0.15 mg/kg
(minimum dose: 2.5 mg) in 3 mL saline inhaled via nebulizer. Repeat, as needed.

Hi antihistamine: Consider giving diphenhydramine 1 mg/kg (max 40 mg) IV.

Hz2 antihistamine: Consider giving ranitidine 1 mg/kg (max 50 mg) IV.

Glucocorticoid: Consider giving methylprednisolone 1 mg/kg (max 125 mg) IV.

Monitoring: Continuous noninvasive hemodynamic monitoring and pulse oximetry monitoring
should be performed. Urine output should be monitored in patients receiving IV fluid
resuscitation for severe hypotension or shock.

Treatment of
refractory

symptoms:

Epinephrine infusion:®) In patients with inadequate response to IM epinephrine and IV saline,
give epinephrine continuous infusion at 0.1 to 1 meg/kg/minute, titrated to effect.

Vasopressors:®) Patients may require large amounts of IV crystalloid to maintain blood
pressure, Some patients may require a second vasopressor (in addition to epinephrine). All
vasopressors should be given by infusion pump, with the doses titrated continuously according
to blood pressure and cardiac rate/function monitored continuously and oxygenation
monitored by pulse oximetry

IM: intramuscular; IV: intravenous.

@ A child is defined as a prepubertal patient weighing less than 40 kg.

®) All patients receiving an infusion of epinephrine and/or another vasopressor require continuous noninvasive
monitoring of blood pressure, heart rate and function, and oxygen saturation. We suggest that pediatric centers
provide instructions for preparation of standard concentrations and also provide charts for established infusion
rate for epinephrine and other vasopressors in infants and children.

adults

Table 5-2: Rapid overview: Emergency management of anaphylaxis in

Diagnosis is made clinically: The most common signs and symptoms are cutaneous

(e.g., sudden onset of generalized urticaria,
angioedema, flushing, pruritus). However, 10 to 20% of
patients have no skin findings.
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Danger signs: Rapid progression of symptoms,
respiratory distress (e.g., stridor, wheezing, dyspnea,
increased work of breathing, persistent cough,
cyanosis), vomiting, abdominal pain, hypotension,
dysrhythmia, chest pain, collapse.

Acute management:

The first and most important treatment in anaphylaxis
is epinephrine. There are NO absolute contraindications
to epinephrine in the setting of anaphylaxis.

Airway: Immediate intubation if evidence of impending
airway obstruction from angioedema. Delay may lead to
complete obstruction. Intubation can be difficult and
should be performed by the most experienced clinician
available. Cricothyrotomy may be necessary.

Promptly and simultaneously, give:

IM epinephrine (1 mg/mL preparation); Give
epinephrine 0.3 to 0.5 mg intramuscularly, preferably
in the midouter thigh. Can repeat every 5 to 15 minutes
(or more frequently), as needed. If epinephrine is
injected promptly IM, most patients respond to one,
two, or at most, three doses. If symptoms are not
responding to epinephrine injections, prepare IV
epinephrine for infusion (see below).

Place patient in recumbent position, if tolerated, and
elevate lower extremities.

Oxygen: Give 8 to 10 L/minute via facemask or np to
100% oxygen, as needed.

Normal saline rapid bolus: Treat hypotension with
rapid infusion of 1 to 2 liters IV. Repeat, as needed.
Massive fluid shifts with severe loss of intravascular
volume can oceur.

Albuterol (salbutamol): For bronchospasm resistant to
IM epinephrine, give 2.5 to 5 mg in 3 mL saline via
nebulizer. Repeat, as needed.

Adjunctive therapies:

Hi1 antihistamine:® Consider giving diphenhydramine
25 to 50 mg IV (for relief of urticaria and itching only).

H2 antihistamine:® Consider giving ranitidine 50 mg
1V,

‘Glucocorticoid:@ Consider giving methylprednisolone

125 mg IV.

Monitoring: Continuous noninvasive hemodynamic
monitoring and pulse oximetry monitoring should be
performed. Urine output should be monitored in
patients receiving 1V fluid resuscitation for severe
hypotension or shock.

Treatment of refractory symptoms:

Epinephrine infusion : For patients with inadequate
response to IM epinephrine and IV saline, give
epinephrine continuous infusion, beginning at 0.1
meg/kg/minute by infusion pump . Titrate the dose
continuously according to blood pressure, cardiac rate
and function, and oxygenation.

Vasopressors: Some patients may require a second
vasopressor (in addition to epinephrine). All
vasopressors should be given by infusion pump, with
the doses titrated continuously according to blood
pressure and cardiac rate/function and oxygenation
monitored by pulse oximetry.

Glucagon: Patients on beta blockers may not respond to
epinephrine and can be given glucagon 1 to 5 mg IV
over 5 minutes, followed by infusion of 5 to 15
meg/minute. ®© Rapid administration of glucagon can
cause vomiting.

separate tables in UpToDate.

Instructions on how to prepare and administer epinephrine for IV continuous infusions are available as
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IM: intramuscular; IV: intravenous. ,

() These medications should not be used as initial or sole treatment.

®) All patients receiving an infusion of epinephrine and another vasopressor require continuous noninvasive
monitoring of blood pressure, heart rate and function, and oxygen saturation. ’

) For example, the initial infusion rate for a 70 kg patient would be 7 meg/minute. This is consistent with the
recommended range for non-weight-based dosing for adults, which is 2 to 10 meg/minute. Non—weight-based
dosing can be used if the patient's weight is not known and cannot be estimated. ’

Reproduced with permission from: Campbell RL, Kelso JM. Anaphylaxis: Emergency treatment. In:
UpToDate, Post TW (Ed), UpToDate, Waltham, MA. (Accessed on 03/08/2017) Copyright © 2017
UpToDate, Inc. For more information visit www.uptodate.com.

Source: (37).
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6. Vaccine Administration

Updates

Major changes to the best practice guidance include 1) allowances for alternate
administration route (subcutaneous instead of intramuscular) for hepatitis A vaccine and
2) an age cutoff of 12 years through 17 years of age for validating a dose of intradermal

influenza vaccine if given in error.

Infection Control and Sterile Technique

General Precautions

Persons administering vaccinations should follow appropriate precautions to minimize
risk for disease exposure and spread. Hands should be cleansed with an alcohol-based
waterless antiseptic hand rub or washed with soap and water before preparing vaccines
for administration and between each patient contact (1). Occupational Safety and Health
Administration (OSHA) regulations do not require gloves to be worn when
administering Vaccigations, unless persons administering vaccinations have open
lesions on their hands or are likely to come into contact with a patient’s body fluids (2).

If worn, gloves should be changed between patients.

Vaccine Administration: Preparation and Timely

Disposal

Vaccines should be drawn up in a designated clean medication area that is not adjacent
to areas where potentially contaminated items are placed. Multi-dose vials to be used for
more than one patient should not be kept or accessed in the immediate patient
treatment area. This is to prevent inadvertent contamination of the vial through direct
or indirect contact with potentially contaminated surfaces or equipment that could then

lead to infections in subsequent patients (3).
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Different vaccines should never be mixed in the same syringe unless specifically licensed
for such use (4). Single-dose vials and manufacturer-filled syringes are designed for
single-dose administration and should be discarded if vaccine has been withdrawn or
reconstituted and subsequently not used within the time frame specified by the
manufacturer. Syringes that are prefilled by the manufacturer and activated (i.e., syringe
cap removed or needle attached) but unused should be discarded at the end of the clinic
day. For inactivated vaccines manufacturers, typically recommend use within the same
day that a vaccine is withdrawn or reconstituted. When in doubt about the appropriate

handling of a vaccine, vaccination providers should contact that vaccine’s manufacturer.
|

ACIP discourages the routine practice of providers’ prefilling syringes for several
reasons. Because the majority of vaccines have a similar appearance after being drawn
into a syringe, prefilling might result in administration errors. Because unused prefilled
syringes also typically must be discarded if not used within the same day that they are
filled, vaccine wastage might occur. The FDA does not license administration syringes

for vaccine storage.

In certain circumstances in which a single vaccine type is being used (e.g., in
preparation for a community influenza vaccination campaign), filling a small number
(10 or fewer) of syringes may be considered (5). The doses should be administered as
soon as possible after filling, by the same person who filled the syringes. Unused
syringes that are prefilled by the manufacturer and activated (i.e., syringe cap removed

or needle attached) should be discarded at the end of the clinic day.
Safe Use of Needles and Syringes

‘Needles and syringes used for vaccine injections must be sterile and disposable. A
separate needle and syringe should be used for each injection. Changing needles
between drawing vaccine from a vial and injecting it into a recipient is not necessary

unless the needle has been damaged or contaminated (6).

Bloodborne diseases (e.g., hepatitis B, hepatitis C, human immunodeficiency virus

[HIV]) are occupational hazards for clinicians and other health-care providers. The
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Needlestick Safety and Prevention Act (2) was enacted in 2000 to reduce the incidence
of needlestick injury and the consequent risk for bloodborne diseases acquired from
patients. The act directed OSHA to strengthen its existing bloodborne pathogen
standards. The revised standards became effective in 2001 (2). These federal regulations
require the use of engineering and work practice controls to eliminate or minimize
employee exposure to bloodborne pathogens (see
https://www.osha.gov/SLTC/bloodbornepathogens/standards.html). Engineering

controls means controls (e.g., sharps disposal containers, self-sheathing needles, safer

medical devices, such as sharps with engineered sharps injury protections and
needleless systems) that isolate or remove the bloodborne pathogens hazard from the
workplace (see
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&
.p_id=10051). Needle-shielding or needle-free devices that might satisfy the
“occupational safety regulations for administering injectable vaccines are available in the
United States (7-8). The 1‘egulatioﬁs also require maintenance of records documénting
injuries caused by needles and other medical sharp objects and that nonmanagerial
employees be involved in the evaluation and selection of safety-engineered devices
before they are procured. Additional information about implementation and

enforcement of these regulations is available from OSHA.

To prevent inadvertent needlestick injury or reuse, safety mechanisms should be
deployed after use and needles and syringes should be discarded immediately in labeled,
puncture-proof containers located in the same room where the vaccine is administered

(5). Used needles should never be recapped.

Route of Administration

Injectable Route

Routes of administration are recommended by the manufacturer for each
immunobiologic (Table 6-1). With the exceptions of bacille Calmette-Guérin (BCG)
vaccine and smallpox vaccine (administered intraepidermally), injectable vaccines are
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administered by the intramuscular, subcutaneous, or intradermal route. Deviation from
the recommended route of administration might reduce vaccine efficacy (9, 10) or

increase the risk for local adverse reactions (11-13).

The method of administration of injectable vaccines is determined, in part, by the
inclusion of adjuvants in some vaccines. An adjuvant is a vaccine component distinct
from the antigen that enhances the immune response to the antigen, but might also
increase risk of adverse reactions. To decrease risk of local adverse events, inactivated
vaccines containing an adjuvant should be injected into a muscle. Administering a
vaccine containing an adjuvant either subcutaneously or intradermally can cause local

irritation, induration, skin discoloration, inflammation, and granuloma formation.

Intramuscular Injections

Needle Length

Injectable immunobiologics should be administered where local, neural, vascular, or
tissue injury is unlikely. Use of longer needles has been associated with less redness or
swelling than occurs with shorter needles because of injection into deeper muscle mass
(11). Appropriate needle length depends on age and body mass. Injection technique is

the most important parameter to ensure efficient intramuscular vaccine delivery.

For all intramuscular injections, the needle should be long enough to reach the muscle
. mass and prevent vaccine from seeping into subcutaneous tissue, but not so long as to
involve underlying nerves, blood vessels, or bone (10,14-16). Vaccinators should be
familiar with the anatomy of the area into which they are injecting vaccine.
Intramuscular injections are administered at a 9o-degree angle to the skin, preferably
into the anterolateral aspect of the thigh or the deltoid muscle of the upper arm,

depending on the age of the patient (Table 6-2).

The needle gauge for intramuscular injection is 22-25 gauge. A decision on needle
length and site of injection must be made for each person on the basis of the size of the
muscle, the thickness of adipose tissue at the injection site, the volume of the material to
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be administered, injection technique, and the depth below the muscle surface into which
the material is to be injected (Figure 1). Some experts allow intramuscular injection with
-a 5-inch needle but ONLY if the skin is stretched flat (16). If the subcutaneous and
muscle tissue are bunched to minimize the chance of striking bone (14), a 1-inch needle
or larger is required to ensure intramuscular administration. Aspiration before injection
of vaccines or toxoids (i.e., pulling back on the syringe plunger after needle insertion but
before injection) is not necessary because no large blood vessels are present at the
recommended injection sites, and a process that includes aspiration might be more

painful for i_nfants (12).

Infants (Aged <12 Months)

For the majority of infants, the anterolateral aspect of the thigh is the recommended site
for injection because it provides comparatively larger muscle mass than the deltoid
(Figure 2) (18). In certain circumstances (e.g., physical obstruction to other sites and no
reasonable indication to defer doses), the gluteal muscle can be used. If the gluteal
muscle must be used; care should be taken to define the anatomic landmarks.® For the

majority of infants, a 1-inch needle is sufficient to penetrate the thigh muscle.

Toddlers (Aged 12 Months-2 Years)

For toddlers, the anterolateral thigh muscle is preferred, and when this site is used, the
needle should be at least 1 inch long. The deltoid muscle can be used if the muscle mass
is adequate. If 2 vaccines are to be administered in a single limb, they should be spaced

an inch apart (4,19).

Children (Aged 3-10 Years)

The deltoid muscle is preferred for children aged 3-10 years (18); the needle length for
deltoid site injections can range from 53 to 1 inch on the basis of technique. The
anterolateral thigh can also be used (20). In this case the needle length should be 1 inch
to 1.25 inches. Knowledge of body mass can be useful for estimating the appropriate

needle length (21).

General Best Practice Guidelines for Immunization: Vaccine Administration 90


http:landmarks.Ca

Young Adolescents (Aged 11-18 years)

The deltoid muscle is preferred for adolescents 11-18 years of age. The anterolateral
thigh can also be used. For injection into the anterolateral thigh, most adolescents will

require a 1-1.5-inch needle to ensure intramuscular administration (21).

Adults (Aged =19 Years)

For adults, the deltoid muscle is recommended for routine intramuscular vaccinations
(18) (Figure 3). The anterolateral thigh also can be used. For adults a measurement of
body mass/weight is allowable prior to vaccination, understanding that resources to
measure body mass/weight are not available in all clinical settings. For men and women
who weigh <130 Ibs (<60 kg), a %-inch needle is sufficient to ensure intramuscular
injection in the deltoid muscle if the injection is made at a 9o-degree angle and the
tissue is not bunched. For men and women who weigh 130-152 Ibs (60-70 kg), a 1-inch
needle is sufficient. For women who weigh 152-200 lbs (70-90 kg) and men who weigh
152-260 lbs (70-118 kg), a 1- to 1.5-inch needle is recommended. For women who weigh
>200 lbs (>90 kg) or men who weigh >260 lbs (>118 kg), a 1.5-inch needle is

recommended (Table 6-2) (15).

Subcutaneous Injections

Subcutaneous injections are administered at a 45-degree angle, usually into the thigh for
infants aged <12 months and in the upper-outer triceps area of persons aged =12
months. Subcutaneous injections may be administered into the upper-outer triceps area
of an infant if necessary. A %s-inch, 23- to 25-gauge needle should be inserted into the

subcutaneous tissue (Figures 4 and 5) (4).

Intradermal Injections

One brand of injectable influenza vaccine is licensed to be administered intradermally.
It is packaged as a pre-filled 3/50-inch microneedle injector system and approved for

persons 18-64 years of age. The approved site is the skin over the deltoid muscle.
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Intradermal influenza vaccine injection of someone 12-17 years of age can be counted as
a valid dose on the presumption that their skin thickness is similar to someone 18-64
years of age. A dose of intradermal vaccine given to someone younger than 12 years of
age or older than 64 years of age should not be counted as valid (personal

communication with manufacturer).

Oral Route

Rotavirus and oral typhoid vaccines are the only vaccines administered orally in the
United States. Oral typhoid capsules should be administered as directed by the
manufacturer. The capsules should not be opened or mixed with any other substance.
Rotavirus vaccines are licensed for infants. There are 2 brands of rotavirus vaccine, and
they have different types of applicators. Providers should consult package inserts for
details. A dose of rotavirus vaccine need not be repeated if the vaceine is spit up or
vomited. The infant should receive the remaining recommended doses of rotavirus

vaccine following the routine schedule (5).
Intranasal Route

LATV is approved for healthy nonpregnant persons aged 2-49 years and is the only
vaccine administered by the intranasal route. The administration device is a nasal
sprayer with a dose-divider clip that allows introduction of one 0.1-mL spray into each
naris. The tip should be inserted slightly into the naris before administration. Even if the
person coughs or sneezes immediately after administration or the dose is expelled any

other way, the vaccine dose need not be repeated (5).

Severely immunosuppressed persons (i.e., those who require care in a protected
environment, e.g., bone marrow transplant patients, patients with severe combined
immunodeficiency disease) should not administer LATV. It would be uncommon for
persons with these conditions to be in a role administering vaccines. Other persons at

increased risk for influenza complications can administer LAIV. These include persons
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with underlying medical conditions placing them at higher risk or who are likely to be at

risk, including pregnant women, persons with asthma, and persons aged =50 years (22).

Multiple Injections

If multiple vaccines are administered at a single visit, administer each preparation at a
different anatomic site (23). The location of all injection sites with the corresponding
vaccine injected should be documented in each patient’s medical record. Health-care
practices should consider using a vaccination site map so that all persons administering

vaccines.routinely use a particular anatomic site for each particular vaccine.

For infants and younger children, if more than 2 vaccines are injected in a single limb,
the thigh is the preferred site because of the greater muscle mass; the injections should
be sufficiently separated (i.e., =1 inch if possible) so that any local reactions can be
differentiated (8,24). For older children and adults, the deltoid muscle can be used for
more than one intramuscular injection. If a vaccine and an immune globulin
preparation are administered simultaneously (e.g., Td/Tdap and tetanus immune
globulin [TIG], hepatitis B and hepatitis B immunoglobulin [HBIG]), separate anatomic
sites (i.e., different limbs) should be used for each injection (25,26).

Jet Injections

Jet injectors are needle-free devices that pressurize liquid medication, forcing it through
a nozzle orifice into a narrow stream capable of penetrating skin to deliver a drug or
vaccine into intradermal, éubcutaneous, or intramuscular tissues (27,28). Immune
responses generated by jet injectors against both attenuated and inactivated viral and
bacterial antigens are usually equivalent to, and occasionally greater than, immune
responses induced by needle injection. However, local reactions or injuries (e.g., skin
laceration, transient neuropathy, hematoma) are sometimes more frequent on delivery
of vaccine by jet injectors compared with needle injection, depending on the inherent

irritability of the vaccine and operator technique (28).
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Multiple use jet injectors using the same nozzle for consecutive injections without
intervening sterilization were used in mass vaccination campaigns from the 1950s
through the 1990s (28); however, these were found to be unsafe because of the
possibility of bloodborne pathogen transmission (29-32) and should not be used. A new
generation of jet injectors with disposable cartridges and syringes has been developed
since the 1990s. With a new, sterile dose chamber and nozzle for each patiént and
correct use, these devices do not have the same safety concerns as multiple-use nozzle
jet injectors. Several of the newer devices have been approved by FDA for sale in the
United States (28) and for use with individual vaccines. Jet injectors prevent needlestick
injuries to health-care providers (2) and can overcome improper, unsterile reuse and

other drawbacks of needles and syringes in developing countries (7,33,34).

Methods for Alleviating Discomfort and Pain Associated

with Vaccination

Comfort measures, such as distraction (e.g., playing music or pretending to blow away
the pain), cooling‘of the injection site(s), topical analgesia, ingestion of sweet liquids,
breastfeeding, swaddling, and slow, lateral swaying can help infants or children cope
with the discomfort associated with vaccination (35-37). Pretreatment (30-60 minutes
before injection) with a 5% topical lidocaine-prilocaine emulsion might decrease the
pain of vaccination by causing superficial anesthesia (38,39). Evidence indicates that
this cream does not interfere with the immune response to MMR (40). Topical
lidocaine—prilocaihe emulsion should not be used on infants aged <12 months who are
receiving treatment with methemoglobin-inducing agents (e.g., acetaminophen, amyl
nitrate, nitroprusside, dapsone) because of the possible development of
methemoglobinemia (41). Use of a topical refrigerant (vapocoolant) spray immediately
before vaccination can reduce the short-term pain associated with injections and can be
as effective as lidocaine-prilocaine cream (42). Evidence does not support use of
antipyretics before or at the time of vaccination; however, they can be used for the

treatment of fever and local discomfort that might occur following vaccination. Studies
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of children with previous febrile seizures have not demonstrated antipyretics to be

effective in the prevention of febrile seizures (43).

Clinical Implications of Nonstandard Vaccination Practices

Best practice guidance for route, site, and dosage of immunobiologics is derived from
data from clinical trials, practical experience, normal periodicity of health-care visits,
and theoretical considerations. ACIP discourages variations from the recommended

route, site, volume, or number of doses of any vaccine.

Variation from the recommended route and site can result in inadequate protection. In
adults (but not in infants) (44), the immunogenicity of hepatitis B is substantially lower
when the gluteal rather than the deltoid site is used for administration (6). Hepatitis B
administered intradermally might result in a lower seroconversion rate and final titer of
hepatitis B surface antibody than when administered by the deltoid intramuscular route
(45,46). Hepatitis B administered by any route other than intramuscular, or in adults at
any site other than the deltoid or anterolateral thigh, should not be counted as valid and
should be repeated (6). Similarly, doses of rabies vaccine administered in the gluteal site
should not be counted as valid doses and should be repeated (47). Hepatitis A vaccine
and meningococcal conjugate vaccine do not need to be repeated if administered by the
subcutaneous route (48-49). However, for DTaP, Hib, and PCV13, there is no evidence
related to immunogenicity of these 3 vaccines given subcutaneously. Providers should
address circumstances in which dose(s) of these vaccines have been administered
subcutaneously on a case-by-case basis. Inactivated influenza vaccine is immunogenic
when administered in a lower-than-standard dose by the intradermal route to healthy
adult volunteers. Intradermal injection produced antibody responses similar to
intramuscular injection in vaccinees aged 18-60 years (50). However, the
immunogenicity for persons aged =65 years is inadequate, and varying the
recommended route and dose either with the intradermal product licensed through 64

years of age or with other influenza vaccines is not recommended (19).
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Live, attenuated injectable vaccines (e.g., MMR, varicella, yellow fever) and certain
inactivated vaccines (e.g., meningococcal polysaccharide) are recommended by the
manufacturers to be administered by subcutaneous injection. PPSV23and IPV are
recommended by the manufacturer to be administered by the subcutaneous or
intramuscular route. Response to vaccines recommended by the subcutaneous route is
unlikely to be affected if the vaccines are administered by the intramuscular rather than
subcutaneous route. Repeating doses of vaccine administered by the intramuscular

route when recommended to be by the subcutaneous route is not necessary (6).

Administering volumes smaller than recommended (e.g., inappropriately divided doses)
might result in inadequate protection. Using reduced doses administered at multiple
vaccination visits that equal a full dose or using smaller divided doses is not
recommended (4). Any vaccination using less than the standard dose should not be
counted, and the person should be revaccinated according to age unless serologic testing
indicates that an adequate response has developed. However, if 2 half-volume
formulations of vaccine have alreaﬁy been administered on the same clinic day to a
patient recommended for the full volume formulation, these 2 doses can count as one
full dose. If less than a full recommended dose of a vaccine is administered because of
syringe, applicator, or needle leakage, the dose should be repeated (5). Using larger-
than-recommended dosages can be hazardous because of excessive local or systemic

concentrations of antigens or other vaccine constituents.

(@) 1 the gluteal muscle is chosen, injection should be administered lateral and superior to a line between the posterior superior iliac
spine and the greater trochanter or in the ventrogluteal site, the center of a triangle bounded by the anterior superior iliac spine, the

tuberele of the iliac crest, and the upper border of the greater trochanter.
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TABLE 6-1. Dose and route of administration for selected vaccines
Vaccine Dose - Route
DTaP, DT, Td, Tdap 0.5 mL M
DTaP-HepB-IPV 0.5 mL ' IM
DTaP/Hib |10.5 mL IM
DTaP-IPV/Hib . 0.5 mL IM
DTaP-IPV . 0.5 mL [ IM
Hib 0.5 mL IM
Hib-MenCY 0.5 mL IM
HepA <18 years: 0.5 mL M
=19 years: 1.0 mL
HepB <19 years: 0.5 mL®) IM
=20 years: 1.0 mL
HepA-HepB >18 years: 1.0 mL IM
LAIV 0.2 mL divided dose between Intranasal spray
nares
v 6-35 months: 0.25 mL or 0.5 mL [IM
=3 years: 0.5 mL
18-64 years: 0.1 mL 1D
MMR 0.5 mL | Subecut
MMRV 0.5 mL " | Subcut
MenACWY 0.5 mL | M
MPSV4 0.5 mL Subcut
PCVis 0.5 mL M
PPSVa3 os5mL . IM or Subcut
HPV 0.5 mL IM
1PV 0.5 mL IM or Subcut
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Rotavirus (RV1 or RV5) (1.0 mL or 2.0 mL) Oral

Varicella 0.5 mL Subcut

Herpes zoster 0.65 mL Subcut

Abbreviations: DT = diphtheria and tetanus toxoids; DTaP = diphtheria and tetanus toxoids and acellular
pertussis; HepA = hepatitis A; HepB = hepatitis B; Hib = Haemaophilus influenzae type b; HPV = human
papillomavirus; ITV = inactivated influenza vaccine; IM = intramuscular; IPV = inactivated poliovirus; LAIV = live,
attenuated influenza vaccine; MenACWY = quadrivalent meningococcal conjugate vaccine; MenCY = bivalent
meningococcal conjugate vaccine component; MMR = measles, mumps, and rubella; MMRYV = measles, mumps,
rubella, and varicella; MPSV4 = quadrivalent meningococeal polysaccharide vaceine; PCV13 = pneumococcal
conjugate vaccine; PPSV23= pneumococcal polysaccharide vaccine; RV1 = live, attenuated monovalent rotavirus
vaccine; RV5 = live, reassortment pentavalent rotavirus vaccine; Subcut = subcutaneous; Td = tetanus and
diphtheria toxoids; Tdap = tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis.

Source: Adapted from Immunization Action Coalition: http://www.immunize.org.

() Persons aged 11-15 years may be administered Recombivax HB (Merck), 1.0 mL (adult formulation) on a 2-dose
schedule.

General Best Practice Guidelines for Immunization: Vaccine Administration 98



TABLE 6-2. Needle length and injection site of IM injections for children
aged <18 years (by age) and adults aged =19 years (by sex and weight)

Age group Needle length Injection site
Children (birth-18 years)
Neonates® 5/8 inch (16 mm)® Anterolateral thigh
Infants, 1-12 months 1inch (25 mm) Anterolateral thigh
Toddlers, 1-2 years 1-1.25 inch (25-32 Anterolateral thigh©

mm)

5/8®-1 inch (16-25
mim)

Deltoid muscle of arm

Children, 3-10 years

5/8®-1inch (16-25
mm)

Deltoid muscle of arm®

1-1.25 inches (25-32
mm)

Anterolateral thigh

Children, 11-18 years

5/8m-1 inch (16-25
mimn)

Deltoid muscle of arm(©

1-1.5 inches (25-38
min)

Anterolateral thigh

Adults (219 years)

Men and women, <60 kg (130 1bs)

1inch (25 mm)@

Men and women, 60-70 kg (130-
152 1bs)

1inch (25 mm)

Men, 70-118 kg (152-260 Ibs)

Women, 70-90 kg (152-200 Ibs)

1-1.5 inches (25-38
mim)

Men, >118 kg (260 Ibs)

Women, >90 kg (200 lbs)

1.5 inches (38 mim)

Deltoid muscle of arm
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Abbreviation: IM = intramuscular.

Source: (14).

(@ First 28 days of life.

®) Tf skin is stretched tightly and subcutaneous tissues are not bunched;
(@ Preferred site.

@ Some experts recommend a 5/8-inch needle for men and women who weigh' <60 kg,

General Best Practice Guidelines for Immunization: Vaccine Administration 100



Figure 1. Intramuscular needle insertion

Dermis — g0

Fatty tissue . | =
[subcutaneous) ’

Source: Adapted from California Immunization Branch.

Alternate Text: This drawing shows intramuscular needle insertion into a cross-
section of skin. The needle is inserted at a 9o-degree angle and penetrates the dermis,

fatty tissue (subcutaneous), and muscle tissue.
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Figure 2. Intramuscular/subcutaneous site of administration: anterolateral

thigh

Source: Adapted from Minnesota Department of Health.

Alternate Text: This drawing shows a mother holding an infant. The anterolateral
aspect of the infant’s thigh is shaded, showing the proper site for

intramuscular/subcutaneous vaccine administration.
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Figure 3. Intramuscular site of administration: deltoid

Source: Adapted from Minnesota Department of Health.

Alternate Text: This line drawing is a side view of an adult. The deltoid muscle of the

arm is shaded, showing the proper site for intramuscular vaccine administration.
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Figure 4. Subcutaneous site of administration: triceps

Source: Adapted from the Minnesota Department of Health.

Alternate Text: This line drawing is a rear/dorsal view of an adult. The triceps muscle

of the arm is shaded, showing the proper site for subcutaneous vaccine administration.
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Figure 5. Subcutaneous needle insertion

45° angle

Dermis -

Fatty tissue
{subcutaneous)

Muscle tissue — -

Source: Adapted from California Immunization Branch.

Alternate Text: This drawing shows subcutaneous needle insertion into a cross-
section of skin. The needle is inserted at a 45-degree angle and penetrates the dermis

and fatty tissue (subcutaneous) but not the muscle tissue.
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7. Storage and Handling of Immunobiologics

Updates

Most of the 2011 language was removed because this content is now codified and
continually updated in the CDC’s Vaccine Storage and Handling Toolkit, available at

www.cde.gov/vaccines/recs/storage/toolkit/default.htm. This content included Storage

Units, Monitoring Storage Temperature, Vaccine Inventory, and Vaccine Transport.

General Principles

Failure to adhere to recommended specifications for storage and handling of
immunobiologics can reduce or destroy their potency, resulting in inadequate or no

immune response in the recipient

(www.cdc.gov/vaccines/recs/storage/toolkit/default.htm.). Recommendations

in the product package inserts, including methods for reconstitution of the vaccine,
should be followed carefully. Maintenance of vaccine quality is the shared responsibility
of all handlers of vaccines from the time a vaccine is manufactured until administration.
All vaccines should be inspected on delivery and monitored during storage to énsure
that the recommended storage temperatures are maintained. Vaccines should continue
to be stored at recommended temperatures immediately upon receipt until use.
Inadequate vaccine storage also can result in significant costs to replace vaccine

inventory (www.cdc.gov/vaccines/recs/storage/toolkit/default.htm).

Storage Temperature

Vaccines licensed for refrigerator storage should be stored at 36°F-46°F (2°C-8°C).
Liquid vaccines containing an aluminum adjuvant permanently lose potency when
exposed to freezing temperatures. Inactivated vaccines that are stored in a liquid state
(i.e., non-lyophilized [freeze-dried]) but that do not contain aluminum adjuvants should
also generally be kept at refrigerator temperature, although whether or not they lose

potency when frozen is not known. Inactivated lyophilized vaccines generally do not
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need to be frozen, but lyophilized varicella-containing vaccines that are recommended
to be stored frozen lose potency when exposed to higher temperatures because the
viruses degrade more quickly at storage temperatures that are warmer than
recommended (Table 7-1). These varicella-containing vaccines also can be prone to
losses in sterility if kept too cold, due to increased gas permeability of the rubber vaccine
vial (observed with use of dry ice at temperatures below -58°F or -50°C [personal

communication, manufacturer]).

Response to Out-of-Range Temperature Reading

An out-of-range temperature reading should prompt immediate action. A plan should
be developed ahead of time to address various types of emergencies that might require
removal of vaccine from the original storage unit. Transfer of vaccines to a
predesignated alternative emergency storage site might be necessary if a temperature
problem cannot be resolved immediately (e.g., plugging in an unplugged unit or closing
a door that has been left open). It is critical to avoid freezing vaccine during transport
(improperly packing vaccine with ice can damage vaccines). Vaccine should be marked
“do not use” and moved to the alternate site after verifying that the alternate unit is at
the proper temperature. Determinations of vaccine viability in practice include
consideration of both time and magnitude of temperature excursions and should be
made in consultation with state/local public health departments or the vaccine
manufacturer, as one or both of these groups may have additional information based on
a broad international perspective. Damage to the immunogenicity of a vaccine exposed
to temperatures outside of the recommended range might not be apparent visually. As a
general rule, vaccines that have been stored at inappropriate temperatures should not
be administered unless public health authorities or the manufacturer determine it is safe
and effective to do so. If such vaccines already have been administered, vaccine exposed
to inappropriate temperatures that is inadvertently administered should generally be
repeated. Clinicians should consult promptly with state or local health departments in

these situations. Consultation with CDC is available when necessary.
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TABLE 77-1. Vaccine storage temperature recommendations

Nonlyophilized, aluminum-adjuvanted vaccines

Vaccines

Vaccine storage
temperature

Diluent storage temperature

Diphtheria-tetanus-
containing vaccines
(DT, Td) or pertussis-
containing vaccines .
(DTaP, Tdap)

36°F-46°F (2°C-8°C)
Do not fregze

No diluent®

HepA and HepB 36°F-46°F (2°C-8°C) | No diluent
Do not freeze 7

POV 36°F-46°F (2°C-8°C) | No diluent
Do net freeze

HPV® 36°F-46°F (2°C-8°C) No diluent
Do not freeze

 Nonlyophilized, nonaluminum-adjuvanted vaccines

Vaccines Vaccine storage Diluent storage temperature
temperature

PRP-OMP Hib 36°F-46°F (2°C-8°C) | No diluent

PV 36°F-46°F (2°C-8°C) |No diluent

MenACWY®,© 36°F-46°F (2°C-8°C) No dﬂuent

PPSV 36°F-46°F (2°C-8°C) |No diluent

IIV® 36°F-46°F (2°C-8°C) No diluent

Lyophilized (non-varicella) vaccines

36°F-46°F (25C—8°C)(d)

Vaccines Vaccine storage Diluent storage temperature
temperature
PRP-T Hib® 35°F-46°F (2°C-8°C)

Do not freeze

PRP-T Hib-MenCY

36°F-46°F (2°C-8°C)

35°F-77°F (2°C-25"C)
Do not freeze
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MMR® 36°F-46°F (2°C-8°C)@ | 35°F-77°F (2°C-25°C)
Can be refrigerated or stored at
room temperature

MPSV4 36°F-46°F (2°C-8°C)@ | Data are lacking on ideal pre-

reconstitution storage requirements.
After reconstitution, vacecine should
be stored at 35°F-46°F (2°C-8°C)

Do not freeze

Varicella-containing vaccines

15°C)

Vaccines Vaccine storage Diluent storage temperature
temperature
MMRV® -58°F-5°F (-50°Cto - | 35°F-77°F (2°C-25°C)
15°C) Can be refrigerated or stored at
room temperature
Varicella® -58°F-5°F (-50°Cto - | 35°F-77°F (2°C-25°C)

Can be refrigerated or stored at
room temperature

Herpes zoster®
15°C)

-58°F-5°F (-50°C to -

85" F-77°F (2°C-25°C)
Can be refrigerated or stored at
room temperature

Noninjectable vaccines

Do not freeze

Vaccines Vaccine storage Diluent storage temperature
temperature
RV5 vaccine® 36°F-46°F (2°C-8°C) No diluent

RV1 vaccine® 36°F-46°F (2°C-8°C) | The diluent may be stored at a _
Do not freeze controlled room temperature 20°C-
25°C (68°F-77°F).
Do not freeze
LAIV 36°F-46°F (2°C-8°C) |No diluent

Abbreviations: DT = diphtheria and tetanus toxoids; DTaP = diphtheria and tetanus toxoids and acellular
pertussis; HepA = hepatitis A; HepB = hepatilis B; Hib = Haemophilus influenzae type b; HPV = human
papillomavirus; IIV = inactivated influenza vaccine; IPV = inactivated poliovirus; LAIV = live, attenuated influenza
vaccine; MenACWY = quadrivalent meningococcal conjugate vaccine; MMR = measles, mumps, and rubella;
MMRV = measles, mumps, rubella, and varicella; MPSV4. = quadrivalent meningococcal polysaccharide vaccine;
PCV13 = pneumococcal conjugate vaccine; PPSV23= pneumococeal polysaccharide vaccine; PRP-OMP =
polyribosylribitol phosphate-meningococeal outer membrane protein conjugate; PRP-T = polyribosylribitol
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phosphate polysaccharide conjugated to a tetanus toxoid; PRP-T Hib = polyribosylphosphate tetanus-toxoid
conjugate Hib vaccine; PRP-T Hib-MenCY = polyribosylphosphate-tetanus-toxoid Hib vaccine with a bivalent
Meningococcal vaceine; RV = rotavirus; RV1 = live, attenuated monovalent rotavirus vaccine; RV5 = live,
reassortment pentavalent rotavirus vaccine; Td = tetanus and diphtheria toxoids; Tdap = tetanus toxoid, reduced
diphtheria toxoid, and acellular pertussis.

Sources: (1,2).

@ DTaP-Tripedia is sometimes used as a diluent for ActHib.

® Protect from light.

@ There are 2 meningococeal conjugate vaccines; Menactra is nonlyophilized, and Menveo is Iyophilized. Both
powder and diluent should be stored at 35°F-46°F.

® The lyophilized pellet may be stored at freezer temperature; the reconstituted vaccine should be stored at
refrigerator temperature. :
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8. Altered Immunocompetence

Updates

This section incorporates general content from the Infectious Diseases Society of
America policy statement, 2013 IDSA Clinical Practice Guideline for Vaccination of the
Immunocompromised Host (1), to which CDC provided input in November 2011. The
evidence supporting this guidance is based on expert opinion and arrived at by

consensus.

General Principles

Altered immunocompetence, a term often used synonymously with
immunosuppression, immunodeficiency, and immunocompromise, can be classified as -
primary or secondary. Primary immunodeficiencies generally are inherited and include
conditions defined by an inherent absence or quantitative deficiency of cellular,
humoral, or both components that provide immunity. Examples include congenital
immunodeficiency diseases such as X-linked agammaglobulinemia, SCID, and chronic
granulomatous disease. Secondary immunodeficiency is acquired and is defined by loss
or qualitative deficiency in cellular or humoral immune components that occurs as a
result of a disease process or its therapy. Examples of secondary immunodeficiency
include HIV infection, Ihematopoietic malignancies, treatment with radiation, and
treatment with immunosuppressive drugs. The degree to which immunosuppressive
drugs cause clinically significant immunodeficiency generally is dose related and varies
by drug. Primary and secondary immunodeficiencies might include a combination of
deficits in both cellular and humoral immunity. Certain conditions like asplenia and

chronic renal disease also can cause altered immunocompetence.

Determination of altered immunocompetence is important to the vaccine provider
because incidence or severity of some vaccine-preventable diseases is higher in persons
with altered immunocompetence; therefore, certain vaccines (e.g., inactivated influenza

vaccine, pneumococcal vaccines) are recommended specifically for persons with these
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diseases (2,3). Administration of live vaccines might need to be deferred until immune
function has improved. This is primarily a safety concern, because persons who have
altered immunocompetence and receive live vaccines might be at increased risk for an
adverse reaction because of uninhibited growth of the attenuated live virus or bacteria.
Vaccines might be less effective during the period of altered immunocompetence.
Inactivated vaccines might best be deferred during a period of altered
immunocompetence; in this circumstance, the concern is with effectiveness and not
safety. Additionally, if an inactivated vaccine is administered during the period of
altered immunocompetence, it might need to be repeated after immune function has

improved.

The degree of altered immunocompetence in a patient should be determined by a
physician. The challenge for clinicians and other health-care providers is assessing the
safety and effectiveness of vaccines for conditions associated with primary or secondary
immunodeficiency, especially when new therapeutic modalities are being used and
information about the safety and effectiveness of vaccines has not been characterized
fully in persons receiving these drugs (Table 8-1). Laboratory studies can be useful for
assessing the effects of a disease or drug on the immune system. Tests useful to assess
humoral immunity include immunoglebulin (and immunoglobulin subset) levels and
specific antibody levels (e.g., tetanus and diphtheria). Tests that demonstrate the status
of cellular immunity include lymphocyte numbers (i.e., a complete blood count with
differential), a test that delineates concentrations and proportions of lymphocyte
subsets (i.e., B and T lymphocytes, CD4+ B lymphocytes versus CD8+ T lymphocytes),
and tests that measure T-cell proliferation or function in response to specific or
nonspecific stimuli (e.g., lymphocyte proliferation assays) (4,5). The ability to
characterize a drug or disease condition as affecting cellular or humoral immunity is
only the first step; using this information to draw inferences about whether particular
vaccines are indicated or whether caution is advised with use of live or inactivated
vaccines is more complicated and might require consultation with an infectious diseases

or immunology specialist.
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Altered Immunocompetence as an Indication to Receive a

Vaccine Outside of Routinely Recommended Age Groups

This section deseribes situations in which vaccines are recommended outside of the
routine-age-based recommendation because the risk for vaccine-preventable disease is
increased due to altered immunocompetence. Persons with altered immunocompetence
generally are recommended to receive polysaccharide-based vaccines (PCV13, PPSV23,
and Hib), on the basis of increased risk for disease if the vaccine is withheld. For certain
specific categories of altered immunocompetence, patients are also recommended to
receive polysaccharide based vaccines (MenACWY, Hib-MenCY, and MPSV4).

Pneumococcal Vaccines

- Two types of vaccine against invasive pneumococcal disease are available in the United
States: PCV13 and PPSV23. PCV13 is recommended routinely for all children beginning
at age 2 months through age 59 months and for adults aged 65 years or older. PCV13 is
also recommended for children, adolescents, and adults with conditions that place them
at high risk for invasive disease from Streptococcus pneumoniae. PCV13 is
recommended for persons aged 6-64 years who have not previously received PCV13 and
have congenital immunodeficiency disorders (including B- or T-lymphocyte deficiency,
complement deficiencies, and phagocytic disorders), anatomic or functional asplenia
(including sickle cell disease and other hemoglobinopathies), HIV infection, cochlear
implant, cerebrospinal fluid leak, chronic renal failure, nephrotic syndrome, iatrogenic

immunosuppression, or other immunocompromising conditions.

PPSV23 is licensed for use in persons aged =2 years and recommended routinely for
adults aged 65 years and older. PPSV23 is also recommended for persons age 2 through
64 years with congenital immunodeficiency disorders, anatomical and functional
asplenia, HIV infection, cochlear implant, cerebrospinal fluid leak, and iatrogenic
immunosuppression. Complete recommendations on use of PCV13 and PPSV23 are
available in the Recommended Immunization Schedules for Persons Aged o Through 18

Years and the Recémmended Adult Immunization Schedule (2,6).
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Meningococcal Vaccines

Three types of meningococcal vaccines are licensed in the United States: meningocoecal
conjugate (MenACWY and Hib-MenCY), meningococeal polysaccharide (MPSV4), and
serogroup B meningococcal (MenB) vaccines. Persons with functional or anatomic
asplenia (including sickle cell disease) and persistent complement component deficiency
(including persons taking eculizumab [Soliris]) (7) are at increased risk for
‘meningococcal disease and should receive both MenACWY and MenB vaccines. For
children 2 months through 23 months of age, an age-appropriate series of
~ meningococcal conjugate vaccine should be administered. If MenACWY-D (Menactra) is
administered to a child with asplenia, it should be after 2 years of age and at least 4
weeks after the completion of all PCV13 doses. A 2-dose primary series of either
MenACWY-CRM (Menveo) or MenACWY-D (Menactra) should be administered to
persons 2 years of age or older with asplenia or complement deficiency. Following the
primary series of vaccine, a 3-year interval to the next dose is recommended for persons
who received their previous dose at younger than 7 years. A 5-year interval is
recommended for persons who received their previous dose at age 7 years or older.
Although MPSV4 is the orily meningococcal vaccine licensed for persons older than 55
years of age, adults 56 years and older with asplenia or complement deficiency should be
vaccinated with MenACWY-CRM or MenACWY-D rather than MPSV4 (8).
Meningococcal semgrdup B vaccines are licensed for persons 10-25 years of age and are
recommended for persons 10 years of agé or older for persons with high-risk conditions
like functional or anatomic asplenia or persistent complement component deficiency.
There are presently no recommendations for booster doses of either M\eﬁB vaccine
(9,10). Complete recommendations for use of meningococeal vaccines are available in
the Recommended Immunization Schedules for Persons Aged o Through 18 Years and

the Recommended Adult Schedule (2,6).

Hib Vaccines

Hib conjugate vaccines are available in single or combined antigen preparations. Hib

vaccine is recommended routinely for all children through age 59 months. Children 12
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through 59 months who are at high risk for invasive Hib disease (i.e., recipients of
chemotherapy or radiation for malignant neoplasms, recipients of hematopoietic cell
transplant, or those with functional or anatomic asplenia, HIV infection,
immunoglobulin deficiency, or early complement component deficiency) and who are
unvaccinated or received only one dose of Hib disease before 12 months of age should
receive 2 additional doses of Hib vaccine; those who received 2 or more doses of Hib
before 12 months of age should receive one additional dose. A child younger than 5 years
of age receiving chemotherapy or radiation therapy should have Hib doses repeated if
the doses were received during therapy or within 14 days of starting therapy; repeat
doses should be started at least 3 months after completion of therapy. Recipients of
hematopoietic cell transplants should be revaccinated with 3 doses of Hib vaccine,
starting 6-12 months after successful transplant, regardless of vaccination history or

age. Children 5-18 years of age with HIV who are unimmunized® should receive a dose
of Hib vaccine; Hib vaccination is not recommended in HIV-infected adults.
Unimmunized® asplenic patients older than 59 months of age or adults should receive a
dose of Hib vaccine. Anyone 15 months of age or older who is undergoing a splenectomy
and is unimmunized® should receive a dose of Hib vaccine (11). Complete
recommendations for use of Hib vaccine are available in the Recommended
Immunization Schedules for Persons Aged o Through 18 Years and the Recommended

Adult Immunization Schedule (2,6).

Vaccination of Contacts of Persons with Altered

Immunocompetence

Household contacts and other close contacts of persons with altered
immunocompetence should receive all age- and exposure-appropriate vaccines, with the
exception of smallpox vaccine (12,13). Receipt of vaccines will prevent the vaccine-

| preventable disease, so there can be no potential transmission to the contact with
altered immunocompetence. The live MMR, varicella, and rotavirus vaccines should be
administered to susceptible household contacts and other close contacts of

immunocompromised patients when indicated. Zoster vaccine can be administered
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when indicated. MMR vaccine viruses are not transmitted to contacts, and transmission
of varicella-zoster virus vaccine strain is rare (14,15). No specific precautions are needed
unless the varicella vaccine recipient has a rash after vaccination, in which case direct
contact with susceptible household contacts with altered immunocompetence should be
avoided until the rash resolves (14,15). All members of the household should wash their
hands after changing the diaper of an infant who received rotavirus vaccine. This
minimizes rotavirus transmission, as shedding may occur up to one month after the last
dose (16,17). Household and other close contacts of persons with altered
immunocompetence should receive annual influenza vaccination. Introduction of low
levels of vaccine viruses into the environment likely is unavoidable when administering
LAIV. LAIV vaccine viruses are cold-adapted, so they can replicate in the nose and
generate an immune response without entering the lungs (i.e., they are temperature
sensitive and replicate poorly at core body temperatures). No instances have been
reported of illness caused by attenuated vaccine virus infections among health-care
provideré or immunocompromised patients. LATV may be administered to healthy
household and other close contacts of persons with altered immunocompetence unless
the person with altered immunocompetence is in a protective environment, typically
defined as a specialized patient-care area with a positive airflow relative to the corridor,
high-efficiency particulate air filtration, and frequent air changes (3). No preference
exists for inactivated influenza vaccine use by health-care workers or other persons who
have close contact with persons with lesser degrees of immunosuppression (e.g.,
persons with diabetes, persons with asthma taking high-dose corticosteroids, or persons
infected with HIV), and no preference exists for inactivated influenza vaccine use by
health-care workers or other healthy persons aged 5-49 years in close contact with all

other groups at high risk.

Inactivated Vaccines: Safety

All inactivated vaccines can be administered safely to persons with altered
immunocompetence, whether the vaccine is a killed whole-organism or a recombinant,

subunit, split-virus, toxoid, polysaccharide, or polysaccharide protein-conjugate vaccine.
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Inactivated Vaccines: Effectiveness

Except for inactivated influenza vaccine, vaccination during chemotherapy or radiation
therapy should be avoided if possible because antibody response might be suboptimal.
Patients vaccinated within a 14-day period before starting immunosuppressive therapy
or while receiving immunosuppressive therapy should be considered unimmunized and
should be revaccinated at least 3 months after therapy is discontinued if immune
competence has been restored. Patients who have quantitative B-cell deficiencies and
are receiving immunoglobulin therapy should not receive either inactivated or live
vaccines while receiving the immunoglobulin therapy because of concerns about
effectiveness of the vaccines. Patients on chemotherapy with anti-B cell antibodies (e.g.,
rituximab) should wait at least 6 months after therapy before being vaccinated with
inactivated vaccines. Some experts recommended longer than 6 months for some anti-B
cell antibodies. For other forms of altered immunocompetence, if inactivated vaccines
are indicated, the usual schedules are recommended. However, the effectiveness of such

vaccinations might be suboptimal (7).

Live, Attenuated Viral and Bacterial Vaccines: Effectiveness

The same rationale regarding effectiveness that exists with inactivated vaccines also

exists with live vaceines.

Live, Attenuated Viral and Bacterial Vaccines: Safety

Severe complications have followed vaccination with certain live, attenuated viral and
live, attenuated bacterial vaccines among persons with altered immunocompetence (18-
26). Pef'sons with most forms of altered immunocompetence should not receive live
vaccines (MMR, varicella, MMRYV, LAIV, zoster, yellow fever, Ty21a oral typhoid, BCG,

smallpox, and rotavirus). However, exceptions exist, and are discussed in this section.
Patients with any defect in phagocytic function (e.g., chronic granulomatous disease,

leukocyte adhesion deficiency, myeloperoxidase deficiency, Chediak-Higashi syndrome)
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should NOT receive live bacterial vaccines. Patients with a specific type of defect in
phagocytic function—chronic granulomatous disease—should receive otherwise
indicated live attenuated viral vaccines in addition to inactivated vaccines but should
NOT receive live bacterial vaccines. Patients with defects in phagocytic function that are
undefined or known to be accompanied by defects in T-cell and natural killer cell
function (e.g., leukocyte adhesion deficiency, myeloperoxidase deficiency, Chediak-
Higashi syndrome) should NOT receive live attenuated viral or bacterial vaccines. These
conditions include specific deficits in T-cell and natural killer cell function, reducing the
response to live viral vaccine antigens to an extent not seen in chronic granulomatous
disease (1). Children with deficiencies in complement should receive otherwise indicated
live, attenuated viral and live, attenuated bacterial vaccines. Children with asplenia
should not receive LAIV, but can receive other indicated live, attenuated viral and live,

attenuated bacterial vaccines.

Persons with severe cell-mediated immunodeficiency should not receive live, attenuated
viral or bacterial vaccines. Patients with defects of the interferon-gamma/interleukin-12
axis should not receive live bacterial vaccines. Patients with deficiencies of interferon-
gamma or interferon-alpha should not receive live viral or live bacterial vaccine. These
defects involve a deficiency in cytokine production which affects the immune response
to a wide scope of antigens, both bacterial and viral (1). Two factors support vaccination
of HIV-exposed or HIV-infected infants with rotavirus vaccines: 1) the HIV diagnosis
might not be established in infants born to HIV-infected mothers before the age of the
first rotavirus vaccine dose (only 1.5%-3% of HIV-exposed infants in the United States
will be determined to be HIV-infected), and 2) the vaccine strains of rotavirus are
considerably attenuated. Patients taking exogenous interferon as therapy should not

receive live bacterial or live viral vaccines.

Children with HIV infection are at increased risk for complications from varicella and
herpes zoster infection compared with immunocompetent children (27,28). Limited
data among HIV-infected children younger than 8 years (specifically, those individuals
 with CDC class N, A, or B with age-specific CD4+ T-lymphocyte percentages of =15%)

indicate that single-component varicella vaccine is immunogenic, effective, and safe
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(14,28). Data on use of varicella vaccine in HIV-infected adolescents and adults are
lacking. However, on the basis of expert opinion, the safety of varicella vaccine in HIV-
infected persons older than 8 years with comparable levels of immune function
(CD4+T-lymphocyte count greater than 200 cells/mms3) is likely to be similar to that of
children aged younger than 8 years (14). Varicella vaccine should be considered for
persons who meet these criteria. Eligible HIV-infected persons 12 months of age or
older should receive 2 doses of single-component varicella vaccine with a 3-month
‘interval between doses (14,28). Doses separated by <3 months are invalid for persons
with HIV infection. MMRYV vaccine should not be administered to any HIV-infected

person.

Persons with HIV infection are at increased risk for severe complications if infected with
measles. No severe or unusual adverse events have been reported after measles
vaccination among HIV-infected persons who did not have evidence of severe
immunosuppression (29-32). Two doses of MMR vaccine are recommended for all HIV-
infected individuals aged =12 months who do not have evidence of current severe
immunosuppression (i.e., individuals aged <5 years must have CD4+T lymphocyte
[CD4+] percentages =15% for =6 months, and individuals aged >5 years must have

‘ CD4-+percentages >15% and CD4+=200 lymphocytes/mms3 for =6 months) and do not
have current evidence of measles, rubella, and mumps immunity. In cases when only
CD4+cell counts or only CD4+percentages are available for those >5 years, the
assessment of severe immunosuppression can be based on the CD4+values (count or
percentage) that are available. In cases when CD4+percentages are not available for
those aged <5 years, the assessment of severe immunosuppression can be based on age-
specific CD4+counts at the time CD4+counts were measured; i.e., absence of severe
immunosuppression is defined as =6 months above age-specific CD4+count criteria:
CD4+count >750 lymphocytes/mms3 while aged <12 months and CD4+count =500
lymphocytes/mms3 while aged 1 through 5 years (33). Similarly, repéat doses of MM R
vaccination are recommended for individuals with perinatal HIV infection who were
vaccinated prior to establishment of effective combination antiretroviral therapy
(cART). They should receive 2 appropriately spaced doses of MMR vaccine once
effective cART has been established (individuals aged <5 years must have
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CD4+percentages 215% for =6 months; individuals aged >5 years must have
CD4-+percentages 215% and CD4+=200 lymphocytes/mms3 for =6 months) unless they

have other acceptable current evidence of measles, rubella, and mumps immunity.

HIV-infected persons who are receiving regular doses of IGIV are unlikely to respond to
varicella vaccine or MMR vaccine because of the continued presence of passively
acquired antibody. However, because of the potential benefit, MMR and varicella
vaccines should be considered approximately 14 days before the next scheduled dose of
IGIV (if not otherwise contraindicated), although an optimal immune response might
not occur depending on the presence of neutralizing antibodies against the vaccine
virus. Vaccination should be repeated (if not otherwise contraindicated) after the
recommended interval (see Table 3-5 in the Timing and Spacing of Immunobiologics of

this document). In most cases, this is after the therapy has been discontinued.

Patients with leukemia, lymphoma, or other malignancies whose disease is in remission,
who have restored immunocompetence, and whose chemotherapy has been
discontinued for at least 3 months can receive live-virus vaccines. Persons with impaired
humoral immunity (e.g., hypogammaglobulinemia or dysgammaglobulinemia) may be
vaccinated with varicella vaccine (14). However, most persons with these disorders also
receive periodic doses of IGIV. Appropriate spacing should be maintained between
administration of IGIV and varicella vaccine in an attempt to prevent an inadequate

response to vaccination caused by the presence of neutralizing antibodies from the IGIV.

Zoster incidence is higher in persons with altered immunocompetence (34). Adults with
most types of altered immunocompetence are expected to maintain residual immunity
to varicella-zoster virus because of chronic latent infection that protects against primary
varicella but provides incomplete protection against zoster. Zoster vaccine is
contraindicated in persons with primary or acquired immunodeficiency (e.g.,
lymphoma, leukemia, tumors involving bone marrow, and patients receiving
chemotherapy) and some HIV infected patients (34). Zoster vaccine may be
administered to certain persons age 60 or older with altered immunocompetence, such

as persons receiving low dosages of immunosuppressive medications, those with
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isolated B-cell deficiencies (i.e., impaired humoral immunity), or those with HIV

infection who have CD4+ T-lymphocyte counts >200 cells/mms3.

Recipients of Hematopoietic Cell Transplants

A hematopoietic cell transplant (HCT) results in immunosuppression because of the
hematopoietic ablative therapy administered before the transplant, drugs used to
prevent or treat graft-versus-host disease, and, in some cases, from the underlying
disease process necessitating transplantation (35-37). HCT involves ablation of the bone
marrow followed by reimplantation of the person’s own stem cells or stem cells from a
donor. Antibody titers to vaccine-preventable diseases (e.g., tetanus, poliovirus,
measles, mumps, rubella, and encapsulated bacteria) decrease 1-4 years after autologous
or allogeneic HCT if the recipient is not revaccinated. HCT recipients of all ages are at
increased risk for certain Vaccine—prevlentable diseases, including diseases caused by
encapsulated bacteria (i.e., pneumococcal, meningococcal, and Hib infections). As a
result, HCT recipients who received vaccines prior to their HCT should be revaccinated
routinely after HCT, regardless of the source of the transplanted stem cells (35-37).
Vaccination or revaccination doses of pneumococcal vaceines, DTaP vaccine, Hib
vaccine, hepatitis A vécciﬁe, hepatitis B vaccine, meningococcal vaccines, IPV,
inactivated influenza vaccines, and human papillomavirus (HPV) vaccines (for
individuals aged 9-26 years) are recommended after HCT (1,35). Varicella, zdster, and
MMR vaccines may be administered after HCT if 24 months have passed since HCT, the
patient does NOT have graft-vs-host disease, and is considered immunocompetent.
Yellow fever vaccine, rabies vaccine, tick-borne encephalitis vaccine, and Japanese
encephalitis vaccine are not routinely administered vaccines, so their use post-HCT will
be driven by a disease-specific risk such as exposure or travel. If someone has received
yellow fever vaccine prior to an HCT, another dose should be administered post-HCT
(38). BCG, LAIV, typhoid vaccine, and rotavirus vaccine are not recommended after
HCT. Most inactivated vaccines should be initiated 6 months after the HCT (37).
Inactivated influenza vaccine should be administered beginning at least 6 months after
HCT and annually thereafter for the life of the patient. A dose of inactivated influenza

vaccine can be given as early as 4 months after HCT, but a second dose should be
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considered in this situation (37). A second dose is recommended routinely for all
children younger than 9 years receiving influenza vaccine for the first time. Sequential
administration of 3 doses of pneumococcal conjugate vaccine is recommended,
beginning 3-6 months after the transplant, followed by a dose of PPSV23 (35). Some
sources state a 4-week interval between these doses as reasonable with the dose of
PPSV23 being replaced by a dose of PCV13 in the context of graft-versus-host disease
(35). Others sources support 3 doses of PCV13 at 8-week intervals, with a dose of
PPSV23 recommended 8 weeks after the last dose of PCV13 and 12 months after the
HCT (1). A 3-dose regimen of Hib vaccine should be administered beginning 6 months
after transplant; at least 1 month should separate the doses (37). This series should be
given regardless of whether or not vaccine doses were administered prior to the HCT.
The revaccination schedule for pertussis-containing vaccines includes 3 doses of DTaP
for patients <7 years (14). For patients >7 years, providers have 3 options for
revaccination: 1) 3 doses of DTaP; 2) one dose of Tdap and 2 doses of DT; or 3) one dose

of Tdap and 2 doses of Td (16).

Providers need to make a clinical judgment whether they will follow the revaccination
schedule described above, even if doses were not administered prior to the HCT. There
are specific recommendations for Hib and pertussis-containing vaccines. Use of the 3-
dose Hib schedule following HCT is supported for both patients that received Hib prior
to HCT and those who did not receive Hib prior to HCT (6,11). For children >6 years
who did not receive previous doses of pertussis-containing vaccine prior to the HCT, the
preferred schedule following a dose of HCT is a dose of Tdap followed by 2 doses of Td
(personal communication, subject matter experts). This is identical to one of the

alternative regimens for revaccination doses, described above.

Conditions or Drugs that Might Cause Immunodeficiencies

Asplenia and use of corticosteroids or certain drugs have the potential to be
immunosuppressive and are presumed to cause some degree of altered

immunocompetence.
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Anatomic or Functional Asplenia

Persons with anatomic asplenia (e.g., surgical removal or congenital absence of the
spleen) or functional asplenia (as occurs in persons with sickle cell disease) are at
increased risk for infection by encapsulated bacteria, especially S. pneumoniae
(pneumococcus), N. meningitidis (meningococcus), and Hib (7,8.29). Children should
receive an age-appropriate series of PCV13. Unvaccinated children 2-5 years should
receive 2 doses of PCV13. Children =6 years should receive a dose of PCV13 if they have
not previously received a dose of PCV13. Persons aged >2 years should receive 2 doses of
PPSV23 separated by 5 years, beginning 8 or more weeks after completing all
recommended doses of PCV13 (6,7,40,41). In circumstances where both PCV13 and :
PPSV23 are indicated, doses of PCV13 should be administered first followed by PPSV23
8 weeks after the last dose of PCV13.

Meningococcal conjugate (MenACWY) and serogroup B (MenB) vaccines are
recommended for persons with anatomic or functional asplenia (including sickle cell
disease). For children 2-23 months of age, a series of MenACWY-CRM (Menveo) or Hib-
MenCY (MenHibrix) should be administered. For persons =2 years of age, a 2-dose
primary series of either MenACWY-CRM or MenACWY-D (Menactra) should be
administered. If a person with functional or anatomic asplenia is catching up on
pneumococcal conjugate vaccine (PCV13), and the provider only carries MenACWY-D,
indicated doses of PCV13 should be completed first and MenACWY-D should be given 4
weeks after the PCV13 series is completed. Following the primary series of vaccine, a 3-
year interval to the next dose is recommended for asplenic children who received their
last previous dose at age younger than 7 years. A 5-year interval for asplenic persons is
recommended for persons who received their last previous dose at age 7 years or older.
Meningococcal B (MenB) vaccine should be administered as either a 2-dose series of
MenB-4C (Bexsero) or a 3-dose series of MenB-FHbp (Trumenba). The same vaccine
product must be used for all doses. Based on available data and expert opinion, MenB-
4C or MenB-FHbp may be administered concomitantly with MenACWY vaccines, but at
a different anatomic site, if feasible. There are presently no recommendations for

booster doses of either MenB vaccine.
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Hib vaccine is recommended routinely for all children through age 59 months. Children
12-59 months with functional or anatomic asplenia and who are unvaccinated or who
received only one dose of Hib disease before 12 months of age should receive 2 doses of
Hib vaccine; those who received 2 or more doses of Hib before 12 months of age should
receive one additional dose. Unimmunized® asplenic patients older than 59 months of
age should receive one dose of Hib vaccine. Anyone >15 months of age who is
undergoing a splenectomy and is unimmunized® should receive one dose of Hib

vaccine.

Pneumococcal, meningococcal, and Hib vaccinations should be administered at least 14
days before elective splenectomy, if possible. If the vaccinations are not administered
before surgery, they should be administered after the procedure as soon as the patient’s

condition is stable.
Corticosteroids

The amount of systemically absorbed corticosteroids and the duration of administration
needed to suppress the immune system of an otherwise immunocompetent person are
not well defined. Although the immunosuppressive effects of steroid treatment vary, the
majority of clinicians consider a dose equivalent to either =2 mg/kg of body weight or
=20 mg/day of prednisone or equivalent for persons who weigh >10 kg when
administered for =14 consecutive days as sufficiently immunosuppressive to raise
concern about the safety of vaccination with live-virus vaccines (37). This dosage is
referred to as “high-dose corticosteroids”, Corticosteroids used in greater than
physiologic doses also can reduce the immune response to vaccines. Vaccination
providers should defer live-virus vaccination for at least 1 month after discontinuation
of high~dose systemically absorbed corticosteroid therapy administered for =14 days.
Following vaccination, the decision needs to be made when to restart
immunosuppressive therapy. There are no specific recommendations about when to
restart immunosuppressive medicines. However, when initiating immunosuppressive
therapy, providers should wait 4 weeks after a live vaccine and 2 weeks after an

inactivated vaccine. However, if patients require therapy for chronic inflammatory
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conditions, this therapy should not be delayed because of past administration of

vaceines (1).

Corticosteroid therapy usually is not a contraindication to administering live-virus
vaccine when administration is 1) short term (i.e., <14 days); 2) a low to moderate dose
(i.e., <20 mg of prednisone or equivalent per day or <2mg/kg body weight per day for a
young child); 3) long-term, alternate-day treatment with short-acting preparations; 4)
maintenance physiologic doses (replacement therapy); or 5) topical (skin or eyes),
inhaled, or by intra-articular, bursal, or teridon injection (37). No evidence of an
increased risk for more severe reactions to live, attenuated viral vaccines has been
reported among persons receiving corticosteroid therapy by aerosol, E}nd such therapy is

not a reason to delay vaccination.
Other Immunosuppressive Drugs

When feasible, clinicians should administer all indicated vaccines before initiation of
chemotherapy, before treatment with other immunosuppressive drugs, and before
radiation or splenectomy. Persons receiving chemotherapy or radiation for leukemia
and other hematopoietic malignancies, or for solid tumors, should be assumed to have
altered immunocompetence. Live, attenuated vaccines should not be administered for at
least 3 months after such immunosuppressive therapy. Inactivated vaccines
administered during chemotherapy should be readministered after immune competence
is regained. Children vaccinated before receiving chemotherapy for leukemia,
lymphoma, other malignancies, or radiation generally are thought to retain immune
memory after treatment, although revaccination with the common childhood vaccines
after chemotherapy for acute lymphoblastic leukemia might be indicated (42). In
general, revaccination of a person after chemotherapy or radiation therapy is considered
unnecessary if the previous vaccination occurred before therapy and not during therapy,
with the exception of recipients of HCT, who should be revaccinated as recommended
previously. Determination of the level of immune memory and the need for

revaccination should be made by the treating physician.
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Certain immunosuppressive medications are administered to prevent solid organ
transplant rejection. Live vaccines should be withheld for 2 months following
discontinuation of anti-rejection therapies in patients with a solid organ transplant.

Zoster vaccine should be withheld one month following discontinuation of anti-rejection

therapies (34).

Other immunosuppressive medications include human immune mediators like
interleukins and colony-stimulating factors, immune modulators, and medicines like
tumor necrosis factor-alpha inhibitors and anti-B cell antibodies. Inactivated and live
vaccines should be administered 2 or more weeks before initiating such therapies. Live
vaccines should be withheld 3 months following such therapies, and both inactivated
and live vaceines should be withheld at least 6 months following therapy with anti-B cell
antibodies. Some experts recommend longer than 6 months following anti-B cell
antibodies. Anti-B cell antibodies suppress antibody-producing cells for a prolonged
duration, hence the longer interval recommended before administering vaccines (17).

Zoster vaccine is an exception and should be withheld 1 month following anti-B cell

antibodies.

) Patients who have not received a primary series and booster dose or at least 1 dose of Hib vaccine after 14 months of age are

considered unimmunized.
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TABLE 8-1. Vaccination of persons with primary and secondary

immunodeficiencies
Primary Specific Contraindicated | Risk-specific | Effectiveness
immunodeficiency | vaccines® recommended | and comments
vaccines(®)
B- Severe antibody OpPV®) Hib (children | The
lymphocyte | deficiencies (e.g., | Smallpox(©) 12-59 months | effectiveness
(humoral) | X-linked - LAIV of age)@ of any vaccine
agammaglobuline | BCG is uncertain if
mia and common | Ty21a (live it depends
variable typhoid) only on the
immunodeficiency | Yellow fever humoral
) MMR response (e.g.,
MMRV PPSV230r
MPSV4)
IGIV
interferes with
the immune
response to
measles
vaccine and
possibly
varicella
vaccine
Less severe OPV® Pneumococcal | All vaccines
antibody BCG Hib (children | likely
deficiencies (e.g., | Yellow fever(® 12-59 months | effective;
selective IgA Other live of age)@ immune
deficiency and IgG | vaccines appear response
subclass to be safe might be
deficiency) attenuated
T- Complete defects | All live Pneumococcal | Vaccines likely
lymphocyte | (e.g., SCID disease, | vaccines®.®.® | Hib (children | to be effective
(cell- complete 12-59 months
mediated DiGeorge of age)@
and syndrome)
humoral) Partial defects Alllive Pneumococcal | Effectiveness
(e.g., most patients | vaccines®@.® | Meningococca | of any vaccine
with DiGeorge 1 depends on
syndrome, Hib (children | degree of
Wiskott-Aldrich 12-59 months | immune
syndrome, ataxia- of age)@ suppression
telangiectasia)
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Interferon- All live bacterial | None
gamma/ vaccines
Interleukin 12 axis | (All live
deficiencies vaccines
contraindicated
in Interferon-
gamma or
interferon-alpha
) deficiencies)
Complemen | Persistent None Pneumococcal | All routine
t complement, Meningococea | vaccines likely
properdin, or 1 effective
factor B deficiency; Hib (children
or taking 12-59 months
eculizumab of age)@
(Soliris)
Phagocytic | Chronic Live bacterial None Live viral
function granulomatous vaccines® vaccines likely
disease safe and
effective
Phagocytic MMR Pneumococcal | All inactivated
deficiencies that MMRV vaccines safe
are undefined or Varicella and likely
accompanied by OPV® effective
defects in T-cell Smallpox
and NK cell BCG
dysfunction (such | LAIV
as a Chediak- Ty21a
Higashi syndrome, | Yellow Fever
Leukocyte and bacterial
Adhesion vaccines®, ()
| Deficiency [LAD],
and
myeloperoxidase
deﬁciency)
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Secondary

HIV/AIDS OPV®) Pneumococecal | MMR and
Smallpox Hib@, @ Varicella
BCG HepB vaccine in
LATIV those with
MMRV mild
immunosuppr
Withhold MMR, ession,
varicella, and rotavirus, and
zoster in all inactivated
severely vaccines, ‘
immunocompro including
mised persons inactivated
influenza as
Yellow fever per routine
vaccine might vaccination
have a schedule,
contraindication might be
or a precaution effective®
depending on
clinical
parameters of
immune
function®
Generalized Live viral and Pneumococcal | Effectiveness
malignant bacterial, Hib(m) of any vaccine
neoplasm, depending on depends on
transplantation, immune ‘ degree of
immunosuppressiv | status®.(e.0) immune
e or radiation suppression
therapy
Asplenia LATV Pneumococcal | All routine
Meningococca | vaccines likely
1 effective
Hip@,®)
Chronic renal LATV Pneumococecal | All routine
disease HepB©) | vaccines likely
effective

vaccine.

Source: (43).

Abbreviations: AIDS = acquired immunodeficiency syndrome; BCG = bacille Calmette-Guérin; HepB = hepatitis
B; Hib = Haemophilus influenzae type b; HIV = human immunodeficiency virus; IG = immunoglobulin; IGIV =
immune globulin intravenous; IgA = immune globulin A; IgG = immune globulin G; LATV = live, attenuated
influenza vaccine; MMR = measles, mumps, and rubella; MMRYV = measles, mumps, rubella, and varicella; MPSV4
= quadrivalent meningococeal polysaccharide vaccine; OPV = oral poliovirus vaccine (live); PPSV23=
pneumococcal polysaccharide vaceine; SCID = severe combined immunodeficiency; Ty21a = live oral typhoid

@ Other vaccines that are universally or routinely recommended should be given if not contraindicated. An
exception is patients with B-cell deficiencies receiving immunoglobulins, who should not receive either live or
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inactivated vaccines, due to safety (live vaccines) and efficacy (live and inactivated vaccines) concerns.
() OPV is no longer available in the United States.

(©) This table refers to contraindications for nonemergency vaccination (i.e., the ACIP recommendations);
emergency response recommendations are addressed in the clinical guidance for smallpox vaccine use in an
emergency.

(@ Children 12-59 months: if unimmunized or received zero or only 1 dose, and that dose was administered before
12 months of age, should receive 2 Hib doses, 8 weeks apart; if received 2 or more doses before age 12 months, and
none after 12 months, should receive 1 Hib dose 8 weeks after the last dose; if completed a primary series and
received a booster dose at age 12 months or older, no additional Hib doses are recommended.

(=) There are no data to support IgA deficiency as a contraindication for yellow fever vaccine.
®Live bacterial vaccines: BCG and oral Ty21a Salmonella Typhi vaccine.

(8) Live viral vaccines: MMR, MMRYV, OPV, LAIV, yellow fever, zoster, rotavirus, varicella, and vaccinia (smallpox).
Nonemergency smallpox vaccination is not recommended for children younger than 18 years or the general public.

) Regarding T-lymphocyte immunodeficiency as a contraindication for rotavirus vaccine, data exist only for SCID.

® Symptomatic HIV infection or CD4+ T-lymphocyte count of <200/mms or <15% of total lymphocytes for
children aged <6 years is a contraindication to yellow fever vaccine administration. Asymptomatic HIV infection
with CD4+ T-lymphocyte count of 200-499/mm3 for persons aged =6 years or 15%-24% of total lymphocytes for
children aged <6 years is a precaution for yellow fever vaccine administration. Details of yellow fever vaccine
recommendations are available from CDC (44)

0) Patients 5-18 years of age who have not received a Hib primary series and a booster dose or at least one Hib dose
after 14 months of age.

k) HIV-infected children should be considered for varicella vaccine if CD4+ T-lymphocyte count is =15% and
should receive MMR vaccine if they are aged =12 months and do not have 1) evidence of current severe
immunosuppression (i.e., individuals aged <5 years must have CD4+T lymphocyte [CD4] percentages =15% for 26
months; and individuals aged >5 years must have CD4+percentages 215% and CD4+=200 lymphocytes/mm? for
>6 months) and 2) other current evidence of measles, rubella, and mumps immunity. In cases when only CD4-+cell
counts or only CD4-+percentages are available for those older than age 5 years, the assessment of severe
immunosuppression can be based on the CD4-+values (count or percentage) that are available. In cases when
CD4+percentages are not available for those aged <5 years, the assessment of severe immunosuppression can be
based on age-specific CD4+counts at the time CD4-+counts were measured; i.e., absence of severe
immunosuppression is defined as =6 months above age-specific CD4+count criteria: CD4-+count >750
lymphocytes/mm3 while aged <12 months and CD4+count =500 lymphocytes/mms3 while aged 1 through 5 years
(33).

OwWithhelding inactivated vaccines also is recommended with some forms of immunosuppressive therapy, like
anti-CD20 antibodies, induction or consolidation chemotherapy, or patients with major antibody deficiencies
receiving immunoglobulins. Inactivated influenza vaccine is an exception, but consideration should be given to
repeating doses of any inactivated vaccine administered during these therapies.

(m) Persons younger than 60 months undergoing chemotherapy or radiation therapy who have not received a Hib
primary series and a booster dose or at least one Hib dose after 14 months of age; HCT patients of any ages,
regardless of Hib vaccine history.

() Persons older than 59 months who are asplenic and persons 15 months or older who are undergoing elective
splenectomy who have not received a Hib primary series and a booster dose or at least one Hib dose after 14
months of age.

(@ Indicated based on the risk from dialysis-based bloodborne transmission.
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9. Special Situations

Updates

Major revisions to this section of the best practices guidance include the timing of

intramuscular administration and the timing of clotting factor deficiency replacement.

Concurrent Administration of Antimicrobial Agents and Vaccines

With a few exceptions, use of an antimicrobial agent does not interfere with the
effectiveness of vaccination. Antibacterial agents have no effect on inactivated,
recombinant subunit, or polysaccharide vaccines or toxoids. They also have no effect on
response to live, attenuated vaccines, except live oral Ty21a typhoid and BCG vaccines.
Ty21a typhoid vaccine should not be administered to persons receiving antimicrobial
agents until 72 hours after the last dose of antimicrobial (1). If feasible, to avoid a
possible reduction in vaccine effectiveness, antibacterial drugs should not be started or
resumed until 1 week after the last dose of Ty21a. Antimicrobial or immunosuppressive
agents may interfere with the immune response to BCG and should only be used under
medical supervision (for additional information, see

hitp://www.mercl.com/product/usa/pi circulars/b/beg/beg pi.pdf).

Antiviral drugs used for treatment or prophylaxis of influenza virus infections have no
effect on the response to inactivated influenza vaccine (2). However, live, attenuated
influenza vaccine should not be administered until 48 hours after cessation of therapy
with antiviral influenza drugs. If feasible, to avoid possible reduction in vaccine
effectiveness, antiviral medication should not be administered for 14 days after LATV
administration (2). If influenza antiviral medications are administered within 2 weeks
after receipt of LAIV, the LAIV dose should be repeated 48 or more hours after the last
dose of antiviral medication. Alternatively, persons receiving antiviral drugs within the
period 2 days before to 14 days after vaccination with LATV may be revaccinated with
another approved vaccine formulation (e.g., IIV or recombinant influenza vaccine).

Antiviral drugs active against herpesviruses (e.g., acyclovir or valacyclovir) might reduce
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the efficacy of vaccines containing live, attenuated varicella zoster virus (i.e., Varivax,
ProQuad, and Zostavax) (3,4). These drugs should be discontinued at least 24 hours
before administration, if possible. If clinically appropriate, delay use or resumption of
antiviral therapy for 14 days after vaccination. No data exist to suggest that commonly

used antiviral drugs have an effect on rotavirus vaccine or MMR.

Administration of Live Vaccines and Tuberculin Skin Tests

(TSTs) and Interferon-gamma Release Assays (IGRAs)

Measles illness, severe acute or chronic infections, HIV infection, and malnutrition can
create a relatively anergic state during which the TST might have a false-negative
reaction (5-7). Although live, attenuated measles vaccine theoretically can suppress TST
reactivity, the degree of suppression is likely less than that occurring from acute
infection from wild-type measles virus. Screening children for tuberculosis exposure is
accomplished by medical history rather than TST testing; universal TST screening of all
children is no longer recommended, though TST screening is sometimes indicated (e.g.,
for persons at increased risk for tuberculosis exposure based on medical history, or for

employees for occupational health reasons).

In a general screening situation, a TST may be administered simultaneously with live
vaccines, or should be deferred for 28 days after vaceination. The TST and measles-
containing vaccine can be administered at the same visit (this is the preferred option).
Simultaneously administering the TST and measles-containing vaccine does not
interfere with reading the TST result at 48-72 hours and ensures that the person has
received measles vaccine. If the measles-containing vaccine has been administered
recently, TST screening should be delayed for at least 4 weeks after vaccination. A delay
in performing the TST removes the concern of any theoretical transient suppression of
TST reactivity. Some providers choose to perform TST screening and then delay the
vaccine until the patient returns to have the TST read. This option is the least favored

because it delays receipt of the measles-containing vaccine.
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Because of similar concerns about smallpox vaccine and TST suppression, a TST should
not be performed until 4 weeks after smallpox vaccination (8).No data exist regarding
the potential degree of TST suppression that might be associated with other live,
attenuated virus vaccines (e.g., varicella or yellow fever). However, in the absence of
data, following guidelines for measles-containing vaccine when scheduling TST
screening and administering other live, attenuated virus vaccines is prudent. If the
opportunity to vaccinate might be missed, vaccination should not be delayed only

because of these theoretical considerations.

A test that is more specific for infection with Mycobacterium tuberculosis than TST, the
interferon-gamma release assay (IGRA), was licensed in 2005. The IGRA requires only a
single visit to complete and is less sensitive to the effects of previous BCG vaccination
(9). The same timing guidelines that apply to the interval between a live vaccine and
TST apply to IGRA (i.e., 28 days between live vaccine and IGRA if they do not occur on
the same day), because IGRA (like TST) might be suppressed through immunologic
mechanisms. The potential for a previous TST to cause boosting of future TST results
should be considered in adults who might have latent tuberculosis and have a negative
initial TST (9). The 2-step test, in which the test is given twice in a short time frame,
reduces the chance of these false negatives, which are important to identify among
adults who may have had or plan to have repeat testing anyway—for example, health-
care personnel who are tested yearly (9). Because this test consists of 2 TSTs (or a TST
followed by IGRA) separated by an interval of 1-3 weeks, there is a greater window of
time during which live vaccine replication could suppress reactivity. If a live vaccine is
administered, the first dose of a 2-step TST should be delayed for 4 weeks, and if
additional doses of live vaccines are indicated thereafter, they should be delayed until

the second TST (or the IGRA after an initial TST).

TST or IGRA reactivity in the absence of active tuberculosis is not a contraindication to

administration of any vaccine, including live, attenuated virus vaccines.

Note that TST screening of an asymptomatic individual is clinically different than

testing a person suspected to have active tuberculosis. If a person is suspected to have
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active tuberculosis, MMR vaccine is typically not administered. Active tuberculosis
should be considered severe acute illness, and moderate or severe acute illness is a

precaution for vaccination.

Although no studies have reported on the effects of MMR vaccine on persons with active
untreated tuberculosis, a theoretical basis exists for concern that measles vaceine might
exacerbate active tuberculosis (10). As a result, before administering MMR to persons
with untreated active tuberculosis, initiating antituberculosis therapy is advisable (10)."
Considering whether concurrent immunosuppression (e.g., immunosuppression caused
by HIV infection) is present before administering live, attenuated vaccines also is

necessary, because immunosuppression is a contraindication to MMR vaccine.

Vaccination of Preterm Infants

In the majority of cases, preterm infants (infants born before 377 weeks’ gestation),
regardless of birth weight, should be vaccinated at the same chronological age and
according to the same schedule and using the same precautions as for full-term infants
and children. Birth weight and size are not factors in deciding whether to vaccinate a
clinically stable preterm infant (11-15), except for hepatitis B vaccination. The full
recommended dose of each vaccine should be used. Divided or reduced doses are not

recommended.

Decreased seroconversion rates might occur among certain preterm infants (i.e., those
with low birth weights [<2,000 g]) after administration of hepatitis B vaccine at birth
(16). However, by the chronological age of 1 month, all preterm infants, regardless of
initial birth weight, are likely to respond as adequately as larger infants (17-19). Infants
weighing <2,000 g born to HBsAg-negative mothers should receive the first dose of the
hepatitis B vaccine series at chronological age 1 month or hospital discharge, if hospital
discharge occurs when the infant is younger than one month of age. Preterm low-birth-
weight—infants born to HBsAg-positive mothers should receive immunoprophylaxis
with hepatitis B vaccine within 12 hours after birth. The initial vaccine dose should not

be counted toward completion of the hepatitis B series, and 3 additional doses of
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hepatitis B vaccine should be administered, beginning when the infant is aged 1 month.
For mothers with unknown HBsAg status, hepatitis B vaccine is recommended within 12

hours of birth regardless of low-birth-weight status.

In addition to hepatitis B vaccines, hepatitis B Immunoglobu]in (HBIG) is
recommended for infants whose mothers are HBsAg positive or unknown. If the mother
is HBsAg positive, HBIG must be given within 12 hours of birth. If the mother’s HBsAg
status is unknown, providers should first attempt to determine the mother’s status.
Regardless, if the infant is preterm or low birth weight, HBIG must be given within 12
hours of birth. If the infant is neither preterm nor low birth weight, providers have up to
7 days from birth to determine if the mother is HBsAg negative; because the protective
efficacy of HBIG declines the longer that administration is delayed, if results are
unlikely to be known by day 7 of life, HBIG should be given no later than day 7 if not
earlier. If the mother is determined to be HBsAg positive, HBIG should be administered

as soon as possible (20).

If a child aged at least 6 weeks has been in :the hospital since birth, deferral of rotavirus
vaccine is recommended until the time of discharge. If an infant were to be vaccinated
with rotavirus vaccine while still needing care in the NICU or nursery, at least a
theoretic risk exists for vaceine virus being transmitted to infants in the same unit who
are acutely ill and to preterm infants who are not age-eligible for vaccine (21). The

rotavirus vaccine series should not be initiated for infants aged =15 weeks, 0 days.

Breastfeeding and Vaccination

With 2 exceptions, neither inactivated nor live-virus vaccines administered to a lactating
woman affect the safety of breastfeeding for women or their infants. Although live
viruses in vaccines can replicate in the mother, the majority of live viruses in vaccines
have been demonstrated not to be excreted in human milk. Varicella vaccine virus has
not been found in human milk (22). Although rubella vaccine virus has been excreted in
human milk, the virus usually does not infect the infant. If infection does occur, it is well

tolerated because the virus is attenuated (23). Inactivated, recombinant, subunit,
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polysaccharide, and conjugate vaccines, as well as toxoids, pose no risk for mothers who
are breastfeeding or for their infants. Breastfeeding is a contraindication for smallpox
vaccination of the mother because of the theoretical risk for contact transmission from
mother to infant. Yellow fever vaccine should be avoided in breastfeeding women,
because 2 cases (one confirmed, one probable) of yellow-fever vaccine associated acute
neurotropic disease (YEL-AN D) have been detected in infants whose mothers were
vaceinated but were not vaccinated themselves. In both infants, vaccine virus was
recovered from the cerebrospinal fluid of the infant, but the exact mode of transmission
was not precisely determined because vaccine virus was not recovered from breast milk
(24). However, when nursing mothers cannot avoid or postpone travel to areas endemic

for yellow fever in which risk for acquisition is high, these women should be vaccinated.

Limited data indicate that breastfeeding can enhance the response to certain vaccine
antigens (25). There are no data to suggest that passive transfer of antibodies in human
milk can affect the efficacy of live-virus vaccines. Breastfed infants should be vaccinated

according to the recommended schedule (26-28).

Vaccination During Pregnancy

No evidence exists of risk to the fetus from vaccinating pregnant women with
inactivated virus or bacterial vaccines or toxoids (29,30). In spite of the lack of evidence
of risk, HPV vaccine, an inactivated vaccine, is not recommended during pregnancy.
Live vaccines administered to a pregnant woman pose a theoretical risk to the fetus;
therefore, live, attenuated virus and live bacterial vaccines generally are contraindicated
during pregnancy. Women should avoid conception for 4 weeks after vaccination with
live vaccines. However, benefits of vaccinating pregnant women usually outweigh
potential risks when the likelihood of disease exposure is high, when infection would
pose a risk to the mother or fetus, and when the vaccine is unlikely to cause harm.
Recommendations for vaccination during pregnancy are developed using ACIP’s
Guiding Principles for Development of ACIP Recommendations for Vaccination Duf’ing
Pregnancy and Breastfeeding (31).
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Women who are pregnant should receive a dose of Tdap for the prevention of infant
pertussis whether or not they have previously received Tdap. Vaccination of the mother
generates antibodies that pass transplacentally to the fetus (32). Vaccination in the third
trimester optimizes the duration of this antibody protection until after birth.
Additionally, preventing pertussis in the mother reduces the risk that the infant is
exposed to pertussis after birth (33). Health care personnel should administer Tdap
during pregnancy, preferably during the third trimester. If Tdap is not administered
during pregnancy to women who have never received it, it should be administered
immediately postpartum. Pregnant women who are not vaccinated or are only partially
vaccinated against tetanus should complete the primary series (34). Women for whom
Td is indicated but who did not complete the recommended 3-dose series during
pregnancy should receive follow-up after delivery to ensure the series is completed. One

dose of the tetanus vaccine series should be Tdap, if Tdap has not already been received.

Pregnant and postpartum women are at higher risk for severe illness and complications
from influenza than women who are not pregnant (2,35). Pregnant women have
protective levels of anti-influenza antibodies after vaccination (36,37). Passive transfer of
anti-influenza antibodies that might provide protection from vaccinated women to
neonates has been reported (36,38-41). Routine vaccination with inactivated influenza
vaccine is recommended for all women who are or will be pregnant (in any trimester)

during influenza season.

IPV can be administered to pregnant women who are at rigk for exposure to wild-type
poliovirus. This includes travelers to areas or countries where polio is epidemic or
endemic; members of communities or specific population groups with disease caused by
wild polioviruses; laboratory workers who handle specimens that might contain
polioviruses; health-care personnel who have close contact with patients who might be
excreting wild polioviruses; and unvaccinated persons whose children will be receiving
oral poliovirus vaccine (42). Hepatitis A, pneumococcal polysaccharide, meningococcal
conjugate, and meningococcal polysaccharide vaccines should be considered for women
at increased risk for those infections (43-45). Pregnant women who must travel to areas

where there is a risk for acquiring yellow fever should receive yellow fever vaccine,
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because the limited theoretical risk from vaccination is outweighed substantially by the
risk for yellow fever infection (24,46). Hepatitis B vaccine is not contraindicated in

pregnancy and should be given to a pregnant woman for whom it is indicated (20,47).

Pregnancy is a contraindication for smallpox (vaccinia) vaccine and measles-, mumps-,
rubella-, and varicella-containing vaccines. Smallpox vaccine is the only vaccine known
to harm a fetus when administered to a pregnant woman. In addition, smallpox vaccine
should not be administered to a household contact of a pregnant woman (8). Women
who are pregnant should not have close contact with anyone who has recently (within
the last 28 days) received the smallpox vaccine. Data from studies of children born to
mothers inadvertently vaccinated with rubella vaccine during pregnancy demonstrate
rubella antibody in unvaccinated infants. This could represent passive transfer of
maternal antibody or a fetal antibody response to vaccine virus infection in the fetus. No
cases of congenital rubella or varicella syndrome or abnormalities attributable to fetal
infection have been observed among infants born to susceptible women who
inadvertently received rubella or varicella vaccines during pregnancy (48-50). Because
of the importance of protecting women of childbearing age against rubella and varicella,
reasonable practices in any vaceination program include asking women if they are
pregnant or might become pregnant in the next 4 weeks; not vaccinating women who
state that they are or plan to become pregnant within that interval; explaining the
theoretical risk for the fetus if MMR, varicella, or MMRYV vaccine were administered to a
woman who is pregnant; and counseling women who are vaccinated not to become
pregnant during the 4 weeks after MMR, varicella, or MMRYV vaccination (10,48-51).
MMRYV is an unlikely option for a pregnant woman because the vaccine is only licensed
through 12 years of age. Routine pregnancy testing of women of childbearing age before
administering a live-virus vaccine is not recommended (3,10). If a pregnant woman is
inadvertently vaccinated or becomes pregnant within 4 weeks after MMR or varicella
vaccination, she should be counseled about the theoretical basis of concern for the fetus;
however, MMR or varicella vaccination during pregnancy should not be considered a

reason to terminate pregnancy (3,10,50).
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Persons who receive MMR vaccine do not transmit the vaccine viruses to contacts (10).
Transmission of varicella vaccine virus to contacts is exceedingl