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Update to Interim Guidance for Preexposure Prophylaxis (PrEP) for the
Prevention of HIV Infection: PrEP for Injecting Drug Users

On June 12, 2013, the Thailand Ministry of Health and
CDC published results from a randomized controlled trial of
a daily oral dose of 300 mg of tenofovir disoproxil fumarate
(TDF) that showed efficacy in reducing the acquisition of
human immunodeficiency virus (HIV) infection among inject-
ing drug users (IDUs) (1). Based on these findings, CDC rec-
ommends that preexposure prophylaxis (PrEP) be considered
as one of several prevention options for persons at very high
risk for HIV acquisition through the injection of illicit drugs.

Background

Among the approximately 50,000 new HIV infections
acquired each year in the United States, 8% were attributed to
injection-drug use in 2010 (2). The National HIV Behavioral
Surveillance System, surveying IDUs in 20 U.S. cities in 2009,
found high frequencies of both injection-drug use and sexual
practices that are associated with HIV acquisition (3). Among
IDUs without HIV infection, 34% reported having shared
syringes in the preceding 12 months, and 58% reported having
shared injection equipment; 69% reported having unprotected
vaginal sex and 23% reported having unprotected male-female
anal sex. Among HIV-uninfected male IDUs, 7% reported
previous male-male anal sex, and 5% reported unprotected
male-male anal sex. However, only 19% of male and female
IDUs reported participating in an intervention to reduce risk
behaviors. These findings underscore a need to provide effective
interventions to further reduce HIV infections among IDUs
in the United States.

Several clinical trials have demonstrated safety and efficacy
of daily oral antiretroviral PrEP for the prevention of HIV
acquisition among men who have sex with men (MSM) (4) and
heterosexually active men and women (5,6), although two trials
were unable to show efficacy, likely because of low adherence
(7,8) (Table). CDC previously has issued interim guidance for
PrEP use with MSM (9) and heterosexually active adults (70)
and now provides interim guidance for PrEP use in IDUs.

During 2009-2013, CDC convened workgroup meetings
and consulted with external subject matter experts, includ-
ing clinicians, epidemiologists, academic researchers, health
department policy and program staff members, community
representatives, and HIV and substance abuse subject mat-
ter experts at federal health agencies, to 1) review the results
of PrEP trials and other data as they became available and
2) deliberate and recommend content for interim guidance
and comprehensive U.S. Public Health Service guidelines for

PrEP use in the United States. The expert opinions from the
IDU workgroup and other workgroups were used to develop
this interim guidance on PrEP use with IDUs.

Rationale and Evidence

The Bangkok Tenofovir Study enrolled HIV-uninfected per-
sons who reported injecting illicit drugs in the prior year into
a phase-III randomized, double-blind, placebo-controlled trial
to determine the safety and efficacy of daily oral TDF to reduce
the risk for HIV acquisition. In all, 2,413 eligible, consenting
men and women aged 20-60 years were randomized to receive
cither daily oral doses of 300 mg of TDF (n = 1,204) ora placebo
tablet (n = 1,209). Participants could elect to receive tablets daily
by directly observed therapy or receive a 28-day supply of daily
doses to take home; they could switch medication supply method
at their monthly follow-up visits. At follow-up visits every
28 days, individualized adherence and risk-reduction counseling,
HIV testing, pregnancy testing for women, and assessment for
adverse events were conducted. An audio computer-assisted self-
interview was conducted every 3 months to assess risk behaviors.
Blood was collected at enrollment; months 1, 2, and 3; and
then every 3 months for laboratory testing to screen for adverse
reactions to the medication. At study clinics (operated by the
Bangkok Metropolitan Administration), social services, primary
medical care, methadone, condoms, and bleach (for cleaning
injection equipment) were provided free of charge.

The study was conducted during 2005-2012, with a mean
follow-up time of 4.6 years (maximum: 6.9 years) and a 24%
loss to follow-up or voluntary withdrawal in the TDF group
and a 23% loss in the placebo group. Participants took their
study drug an average of 83.8% of days and were on directly
observed therapy 86.9% of the time.

After enrollment, 50 patients acquired HIV infection: 17
in the TDF group and 33 in the placebo group. In the modi-
fied “intent-to-treat” analysis (excluding two participants later
found to have been HIV-infected at enrollment), HIV inci-
dence was 0.35 per 100 person-years in the TDF group and
0.68 per 100 person-years in the placebo group, representing a
48.9% reduction in HIV incidence (95% confidence interval
[CI] = 9.6%~72.2%). Among those in an unmatched case-
control study that included the 50 persons with incident HIV
infection (case-patients) and 282 HIV-uninfected participants
from four clinics (controls), detection of tenofovir in plasma
was associated with a 70% reduction in the risk for HIV infec-

tion (CI = 2.3%-90.6%).
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TABLE. Results from randomized, placebo-controlled, clinical trials of the efficacy of daily oral antiretroviral preexposure prophylaxis (PrEP)

for preventing human immunodeficiency virus (HIV) infection

Adherence-adjusted efficacy

miTT efficacy® based on TDF detection in blood

Type of
Clinical trial Participants medication % (95% CI) % (95% CI)
Bangkok Tenofovir Study Injecting drug users TDF 49 (10-72) 70 (2-91)
Partners PrEP HIV discordant couples TDF 67 (44-81) 86 (67-94)
TDF/FTC 75 (55-87) 90 (58-98)
TDF2 Heterosexually active TDF/FTC 62 (22-83) 84 NS
men and women
iPrEx Men who have sex with men TDF/FTC 42 (18-60) 92 (40-99)
Fem-PrEP Heterosexually active women TDF/FTC NS —_ NA _
VOICE Heterosexually active women TDF NS — NA —
TDF/FTC NS — NA -

Abbreviations: mITT =modified intent to treat analysis, excluding persons determined to have had HIV infection at enrollment; Cl = confidence interval; TDF = tenofovir
disoproxil fumarate; FTC = emtricitabine; NS = not statistically significant; NA = data not available.

* 9% reduction in acquisition of HIV infection.

The rates of adverse events, serious adverse events, deaths,
grade 3—4 laboratory abnormalities, and elevated serum cre-
atinine did not differ significantly between the two groups.
Reports of nausea and vomiting were higher in the TDF group
than the placebo group in the first 2 months of medication
use but not thereafter. No HIV infections with mutations
associated with TDF resistance were identified among
HIV-infected participants.

Comparing rates at enrollment with rates at 12 months of
follow-up, risk behaviors decreased significantly for inject-
ing drugs (from 62.7% to 22.7%), sharing needles (18.1%
to 2.3%), and reporting multiple sexual partners (21.7% to
11.0%), and these risk behaviors remained below baseline
throughout the entire period of the trial (all three comparisons,
p<0.001). Rates were similar in the TDF and placebo groups.

PrEP Recommendation for IDUs

On July 16, 2012, based on the results of trials in MSM and
heterosexually active women and men, the Food and Drug
Administration approved a label indication for the use of the
fixed dose combination of TDF 300 mg and emtricitabine
(FTC) 200 mg (Truvada) as PrEP against sexual HIV acqui-
sition by MSM and heterosexually active women and men
(11). These trials did not evaluate safety and efficacy among
injecting-drug users.

CDC recommends that daily TDF/FTC be the preferred
PrEP regimen for IDUs for the following reasons: 1) TDF/FTC
contains the same dose of TDF (300 mg) proven effective for
IDUs, 2) TDF/FTC showed no additional toxicities com-
pared with TDF alone in PrEP trials that have provided both
regimens, 3) IDUs also are at risk for sexual HIV acquisition
for which TDF/FTC is indicated, and 4) TDF/FTC has an
approved label indication for PrEP to prevent sexual HIV
acquisition in the United States. Its use to prevent parenteral
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HIV acquisition in those without sexual acquisition risk is
currently an “off-label” use. Reported injection practices that
place persons at very high risk for HIV acquisition include
sharing of injection equipment, injecting one or more times
a day, and injection of cocaine or methamphetamine. CDC
recommends that prevention services provided for IDUs receiv-
ing PrEP include those targeting both injection and sexual risk
behaviors (12).

In all populations, PrEP use 1) is contraindicated in persons
with unknown or positive HIV status or with an estimated
creatinine clearance <60 mL/min, 2) should be targeted to
adults at very high risk for HIV acquisition, 3) should be
delivered as part of a comprehensive set of prevention services,
and 4) should be accompanied by quarterly monitoring of HIV
status, pregnancy status, side effects, medication adherence,
and risk behaviors, as outlined in previous interim guidance
(9,10). Adherence to daily PrEP is critical to reduce the risk for
HIV acquisition, and achieving high adherence was difficult
for many participants in PrEP clinical trials (Table).

Comment

Providing PrEP to IDUs at very high risk for HIV acquisi-
tion could contribute to the reduction of HIV incidence in the
United States. In addition, if PrEP delivery is integrated with
prevention and clinical care for the additional health concerns
faced by IDUs (e.g., hepatitis B and C infection, abscesses, and
overdose), substance abuse treatment and behavioral health
care, and social services, PrEP will contribute additional ben-
efits to a population with multiple life-threatening physical,
mental, and social health challenges (12,13). CDC, in collabo-
ration with other federal agencies, is preparing comprehensive
U.S. Public Health Service guidelines on the use of PrEP with
MSM, heterosexually active men and women, and IDUs, cur-
rently scheduled for release in 2013.
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Mass Drug Administration for the Elimination of Lymphatic Filariasis —
Port-au-Prince, Haiti, 2011-2012

Lymphatic filariasis (LF), also known as elephantiasis, results
from mosquito-borne infection with filarial worm parasites,
predominantly Wuchereria bancrofii, and can lead to severe
disfigurement from lymphedema and hydrocele. The World
Health Organization (WHO) has called for the elimination
of LF using the strategy of annual mass drug administra-
tion (MDA). WHO defines adequate MDA coverage (the
percentage of all residents of an endemic area who swallow
the drugs) as 265%. By late 2011, all areas in Haiti where
LF is endemic had received MDA, except Port-au-Prince,
which was considered the most challenging area. The first
MDA in Post-au-Prince was conducted from November 2011
through February 2012. To evaluate coverage, a stratified,
three-stage cluster-sample survey was conducted. In all, 71%
(95% confidence interval = 69%-74%) of persons swallowed
the MDA tablets, according to their own or a proxy respon-
dent’s recall. Coverage was highest (77%) among internally
displaced persons (IDPs) in camps, and <65% in two of the
remaining six survey strata (urban communes). Among the
1,976 adults asked additional questions, 88% said they heard
about the MDA before it happened, 74% that they were given
tablets, and 71% that they swallowed the tablets. Only 50% of
those who did not hear about the MDA in advance swallowed
the tablets. The MDA was a large step toward the elimination
of LF in Haiti but must be followed by MDA rounds that
maintain adequate coverage.

In 2010, WHO estimated that 120 million persons were
infected with LF globally (7). In the Americas, Haiti is one of
four countries where LF is still endemic, accounting for 78.7%
of 12.4 million persons at risk in this region (2). In 2000,
WHO called for the elimination of LF by 2020, based on a
strategy of annual MDA with drugs that clear microfilaria, the
circulating stage of the parasite in humans (3). LF elimination
guidelines are based on the expectation that five consecutive
annual MDA rounds, each achieving 265% coverage in the total
population, will result in interruption of transmission (3). By
late 2011, at least one round of MDA using albendazole and
diethylcarbamazine had been conducted throughout all endemic
areas of Haid except the capital, Port-au-Prince. Port-au-Prince
includes the communes of Cité Soleil, Carrefour, Delmas,
Pétion-Ville, Port-au-Prince, and Tabarre, and is considered the
most challenging area in which to conductan MDA (4). During
November 2011-February 2012, an MDA was conducted for
the first time in these communes. Based on reports of doses
administered divided by the estimated population of this area,
the National Program for the Elimination of Lymphatic Filariasis
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estimated that 92% coverage had been achieved, varying from
79% to 160% by commune. After the MDA, a household survey
was conducted by the Ministry of Public Health and Population
and partners as an independent means of assessing coverage and
to identify ways of increasing coverage and improving coverage
evaluation of MDAs in subsequent years.

A stratified, three-stage cluster sample design was used to
select households in seven strata: the IDP camps located within
the six communes (one stracum) and non-IDP camp house-
holds in each of the six communes (six strata). The first-stage
sampling frame for the IDP camps was a list of camps and
their sizes in households from administrative records updated
every 2-3 months. For non-IDP camp households, the sam-
pling frame was a list of census enumeration areas (sections
démographiques d’énumeration [SDEs]), with SDE sizes in
households taken from a 2011 update (without enumeration)
of the 2003 national census. In all, 35 IDP camps and 30 SDEs
in each of the remaining strata were selected, with probability
proportional to estimated camp and SDE size. Each selected
SDE and camp was divided into two or more segments of
approximately equal size in households based on natural lines
of division. A single segment was randomly chosen within
each selected SDE and camp and survey teams then selected
a systematic sample of households within the segment using
a sampling interval calculated so that all households in the
same stratum had the same overall probability of selection and
provided the target sample size.

Within each selected household, a parent or guardian pro-
vided responses for children aged <10 years, and this person
or another adult provided responses for older children and
adults who were absent. Persons asked about swallowing the
tablets were first shown the tablets. A knowledge, attitudes,
and practices (KAP) questionnaire was administered to persons
aged 218 years who were present at the time of the survey visit.
Coverage and KAP survey data were collected using question-
naires on smart phones and were cleaned and analyzed using
statistical software. Children aged <2 years, pregnant women,
and severely ill persons were ineligible for treatment during
the MDA. However, coverage was defined as the percentage of
all persons who swallowed the tablets (3). Coverage estimates
for the Port-au-Prince population as a whole (all seven strata)
were calculated using sampling weights derived from the overall
selection probabilities of households.

A total 0f 2,102 households were selected for the survey sample
during the survey fieldwork, which took place during May 3-21,
2012. In 78% of these households, with a total of 6,345

—212—



Morbidity and Mortality Weekly Report

household members, an adult member was present and agreed
to participate in the survey. In all, 63% of persons aged 210 years
answered the question about swallowing the MDA tablets them-
selves; for the remaining 37%, the question was answered by a
proxy adult household member. In a weighted analysis of all seven
strata, the answer to the question about swallowing the MDA
drugswas “yes” for 71% (95% confidence interval = 69%~74%),
“no” for 23%, and “don’t know” for 6% (Table) of household
members in the sample. In all, 97% of “don't know” answers
were from proxy respondents for household members who were
absent. “Yes” answers, by stratum, ranged from 60% in Tabarre
Commune to 77% in the IDP camps. By this measure, two of
the strata, Tabarre and Pétion-Ville Communes, did not achieve
adequate (265%) coverage. Coverage by sex was nearly the same
(71% among females, 72% among males.) Among persons aged
>2 years, coverage was lowest (55%) among children aged 2-4
years and highest (83%) among children aged 5-14 years, declin-
ing gradually in older age groups to 62% overall among persons
aged 265 years. The coverage-by-age group curve for non-IDP
camp residents was slightly lower, but generally paralleled the
curve for IDP camp residents, except for the oldest age group,
for which non-IDP coverage declined and IDP-camp resident
coverage increased (Figure).

A total of 1,976 adults were interviewed with the KAP
questionnaire. Because 70% of the respondents were women,
who were more often at home than men, the following results
were weighted according to selection probabilities and nonre-
sponse rates by gender. In all, 88% of respondents said they
heard about the MDA before it began; 74% said they were
given tablets during the MDA, and 71% said they swallowed
the tablets. Only 50% of those who did not hear about the
MDA in advance swallowed the tablets, compared with 74%
among those who heard about the MDA in advance. The most
commonly mentioned preferred means of communication
for those who did not hear about the MDA in advance were
television (30%), radio (28%), community resource persons
(17%), and a vehicle with loudspeaker (15%).

Most respondents who received tablets got them at a distribu-
tion post (85%); less common sites were home (8%) and school
(4%). When asked about the distance to the nearest distribu-
tion point from their home, 77% of those who did not receive
tablets answered that they did not know or were not aware of a
distribution point, as compared with 6% of those who received
tablets. The most common reason for not swallowing tablets
that were received was concern about safety or becoming ill
(61%). Among all persons given tablets at a distribution post,
76% swallowed them at the post; 13% reported that no water
was available at the post (because of the threat of cholera, the
program sought to offer a source of safe drinking water at dis-
tribution posts by purchasing water in small plastic bags from

TABLE. Estimated treatment coverage resulting from mass drug
administration for lymphaticfilariasis during December 201 1-February
2012 — household survey, Port-au-Prince, Haiti, May 2012

“Did you [or name of person for
whom respondent answered]
swallow tablets for lymphatic
filariasis during the last mass

drug distribution?” (%)

Do not Sample

Survey stratum Yes No know size
Carrefour Commune 75 20 5 1,111
Cité Soleil Commune 75 20 4 855
Delmas Commune 71 23 6 829
Pétion-Vilie Commune 62 31 7 911
Port-au-Prince Commune 72 22 6 827
Tabarre Commune 60 29 11 925
Internally displaced person 77 19 4 887

camps within the six

communes
All strata (weighted 71 23 6 6,345

averages and total)

FIGURE. Estimated treatment coverage resulting from mass drug
administration for lymphatic filariasis, December 2011-February
2012, by age group and residence in internally displaced person (IDP)
camps — household survey, Port-au-Prince, Haiti, May 2012
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commercial sources; persons seeking treatment were given the
tablets to swallow at home when distributors ran out of the
plastic bags of water). Among all those who swallowed the
drugs, 34% reported having adverse events within a day, most
often nausea or vomiting (62%), and fadgue (42%).
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o Whai is alreaciy kﬂown on thss mpxﬁ? -
~ Haiti is one of four countnes in the Amenca‘ where iymphattc f
ﬁlanasrs is still endemic. Approxnmately 9.7 million persons are

at risk for lymphattc filariasis in Haiti. By. late 2011, at leastone

round of mass drug admnmstratlon (MDA) with albendazole and
: dzethylcarbamazme had been conducted inall endemic parts

,of the country except the cap;tal PQrt-au-Pnnce :

Whai‘ is added b}f this report?

A household survey conducted after the ﬁrst MDA in e
Port-au-Prince showed that overall coverage with albendazole
and diethylcarbamazine was 71% and that five of the seven
populations within Port-au- Prince surveyed (residents of six
communes and of camps for internally displaced persons)

. achxeved adequate ceverage (265%). The survey also showed
that informing a greater percentage of adults in advance about
the MDA and more effectively addressing concerns about safety
and side effects might increase coverage. In addition, it showed
that coverage estimates for the Port-au-Prince area based on
tallies of the number of persons treated and popu!atron

o est:mates were inaccurate. P i

. ;What are the !mp%;rati@m for public heal th g)racztta:e"f’

Haiti's Natxonal Program for the. Elimination of Lymphat;c

Filariasis will intensify the dissemination of specific health

education messages before subsequent MDAs in Port-au-Prince
. and rely on household surveys to measure the coverage
_achievedinthe Port~au Prince area

Editorial Note

The 71% MDA coverage calculated by the household survey
in Port-au-Prince demonstrates that despite substantial obstacles
posed by recent natural disasters and public health emergencies,
Haiti has taken an important step toward meeting the challenge
of LF elimination. Future MDA efforts should incorporate
strategies that were identified in this analysis as potentially
important to increase coverage and sustain program success.

MDA coverage, as determined by survey results, was inadequate
(<65%) among permanent residents of Tabarre Commune (60%)
and Pétion-Ville Commune (62%). This classification is conser-
vative because these communes had the highest proportions of
“don’t know” answers to the coverage question (11% and 7%,
respectively), the consequence of accepting adults as proxy respon-
dents for household members not available when the survey team
visited. If only persons who responded “yes” or “no” are considered,
then the coverage estimates for these communes would be 265%.
For future MDA coverage surveys in Port-au-Prince, survey teams
could reduce the percentage of “don’t know” answers by making
repeat visits, including in the evening and on subsequent days,
if needed, even if doing so within resource constraints requires
smaller sample sizes or combining strata.

Although the coverage survey results might have been low-
ered slightly by “don’t know” answers, they likely present a

468 MMWR / June 14,2013 / Vol.62 / No.23

more accurate estimate of coverage than the 92% derived from
reports of doses administered and estimated population sizes.
Such estimates of coverage (sometimes called “administrative”)
can be in error because of inaccurate denominators, inaccurate
reporting of doses administered, and treatment of persons
outside their area of residence. The administrative result of
160% for Tabarre Commune clearly reflects one or more of
these problems. At present, administrative coverage appears to
be too inaccurate to be of value in Port-au-Prince; additional
household surveys are planned to track MDA coverage.

Coverage estimates among adult respondents who stated
that they heard about the MDA before it began were higher
than among those who had not heard about it, suggesting that
broadening the reach of pre-MDA communication, including
by the means preferred by those who did not hear about the
MDA in advance, might increase coverage. The survey also
showed that the majority of respondents who did not receive
tablets either were not aware of a distribution point or did not
know how far away it was. Guidance on narrowing this knowl-
edge gap might be provided by a follow-up study focused on
the reasons for the lack of awareness, in particular, on whether
post locations were systematically announced by megaphone
throughout each post’s cacchment area daily during the MDA,
as intended. Further efforts to disseminate information on the
safety of the drugs also might increase coverage by addressing
concerns about safety and becoming ill, which were the most
common reasons for not swallowing tablets that had been
received. These interventions for increasing coverage might
help sustain progress toward national LF elimination. The
2011-2012 MDA in Port-au-Prince demonstrated that Haiti
has the capacity to achieve this goal.
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Emergency Department Visits by Patients with Mental Health Disorders —
North Carolina, 2008-2010

Patients with mental health disorders (IMHDs) use the emer-
gency department (ED) for acute psychiatric emergencies, for
injuries and illnesses complicated by or related to their MHD,
or when psychiatric or primary-care options are inaccessible
or unavailable (1,2). An estimated 5% of ambulatory-care
visits in the United States during 20072008 were made by
patients with primary mental health diagnoses (3). To mea-
sure the incidence of ED visits in North Carolina with MHD
diagnostic codes (MHD-DCs), the Carolina Center for Health
Informatics (University of North Carolina at Chapel Hill)
analyzed ED visits occurring during the period 2008-2010
captured by the North Carolina Disease Event Tracking and
Epidemiologic Collection Tool (NC DETECT). This report
describes the results of that analysis, which indicated that nearly
10% of ED visits had one or more MHD-DCs assigned to
the visit and the rate of MHD-DC-related ED visits increased
seven times as much as the overall rate of ED visits in North
Carolina during the study period. Those with an MHD-DC
were admitted to the hospital from the ED more than twice
as often as those without MHD-DCs. Stress, anxiety, and
depression were diagnosed in 61% of MHD-DC-related ED
visits. The annual rate of MHD-DC-related ED visits for
those aged >65 years was nearly twice the rate of those aged
25—64 years; half of those aged 265 years with MHD-DCs
were admitted to the hospital from the ED. Mental health is
an important component of public health (4). Surveillance is
needed to describe trends in ED use for MHDs to develop
strategies to prevent hospitalization, improve access to ambu-
latory care, and develop new ways to provide ED care for the
elderly with MHDs.

ED visit data for the period 2008-2010 were extracted
from NC DETECT, a population-based, statewide public
health surveillance system that contains ED visit data (5,6)
for 99% of ED visits in North Carolina occurring during
the study period. ED visits were characterized by sex and age
group, ED disposition, and type of MHD. MHD-DCs were
identified from the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) codes for
mental disorders (290-299); symptoms, signs, and ill-defined
conditions (787-789.9); and supplementary codes (V11-79).
ICD-9-CM codes for poisoning and overdose, metabolic or
structural encephalopathies that are classified as psychiatric
diagnostic codes by ICD-9-CM, substance abuse disorders,
and tobacco use disorder were excluded. For each ED visit, a
mental health ICD-9-CM diagnostic code in any one of up
to 11 positions classified that visit as MHD-DC-related. Visit

records with more than one MHD-DC were counted as a single
MHD-DC-related visit. Using the first-listed MHD-DC for
the ED visit, MHDs were subcategorized into 11 groups of
clinically similar diagnostic categories for calculating rates. For
purposes of regression analyses, all MHD-DCs were classified
as present or absent for each ED visit. Data were extracted and
stratified for univariate and two-way descriptive analyses, and
annual rates were calculated per 10,000 population. Risk ratios
were computed using log binomial regression with Poisson
robust variances.

From 2008 to 2010, the annual number of ED visits
in North Carolina increased by 5.1%, from 4,190,911 to
4,405,676, and MHD-DC-related ED visits increased by
17.7%, from 347,806 to 409,276 (Table 1). By 2010, ED visits
with MHD-DCs accounted for 9.3% of all ED visits; 31.1%
of ED visits with MHC-DCs resulted in hospital admission,
compared with 14.1% of all ED visits.

For each ED visit, up to 11 diagnostic codes are captured
by NC DETECT. One quarter of first-listed MHD-DCs were
in the first-listed diagnostic code position, 56% of the MHD-
DCs were within the first three diagnostic code positions, and
77% were within the first five. “Stress/Anxiety/Depressive dis-
orders” was the MHD-DC category with the highest number
of ED visits (Table 2).

Increasing age was associated with an increase in hospital
admission, with 14% of children aged <15 years admitted and
51% of adults aged 265 years admitted (Table 3). The highest
admission proportion was for ED visits associated with demen-
tia (60.5%) (Table 2). Population-based rates of MHD-DC
related visits for those aged 265 years were very high for any
MHD diagnosis compared with all other age groups, driven
primarily by higher rates of schizophrenia/delusions/psychoses,
dementia, and stress/anxiety/depression (Table 4).
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Health Informatics, Dept of Emergency Medicine, Univ of North
Carolina ar Chapel Hill. Corresponding contributor: Anne M.
Hakenewerth, ahakenewerth@gmail.com, 512-305-8094.

Editorial Note

The ED is an important link between outpatient and inpa-
tient services for the care of patients with MHDs. ED visits
by patients with MHD-DCs are increasing more rapidly than
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TABLE 1. Number and percentage of emergency department (ED) visits related to mental health disorders (MHDs) compared with all other ED
visits, overall and among those resulting in hospital admission — North Carolina, 2008-2010

2008 2009 2010
ED visits overall ED visits overall ED visits overall
Rate per 10,000 Rate per 10,000 Rate per 10,000
Type of ED visit No. (%) population No. (%) population No. (%) population
MHD-related visits 347,806 (8.3) 376 381,700 (8.7) 407 409,276 (9.3) 430
All other ED visits 4,190,911 (100.0) 4,532 4,382,028  (100.0) 4,670 4,405,676 (100.0) 4,628

2008

2009

2010

ED visits resulting
in hospital admission

ED visits resulting
in hospital admission

ED visits resulting
in hospital admission

Type of ED visit (%) No. (%) No. (%)
MHD-related visits (35.7) 123,429 (34.1) 126,808 31.1)
All other ED visits (14.8) 597,177 (14.2) 619,831 (14.1)

TABLE 2. Mental health disorders (MHDs) resulting in emergency department (ED) visits and hospital admissions, by diagnostic category —

North Carolina, 2008-2010

% of MHD-related ED visits

L Mean %
in this category? Risk ratio for admitted

Type of MHD* ICD-9-CM codes 2008 2009 2010 hospital admission$ 2008-2010
Stress/Anxiety/Depression 300 (excluding 300.9), 60.78 61.70 62.33 0.91(0.90-0.92) 28.89

306, 308,309,311,

313.1,V11.2,V69.8,

V79.0
Schizophrenia/Delusional/Psychosis 294.0,294.8,294.9, 295, 19.89 19.37 19.49 1.08 (1.07-1.09) 42.99

297,298,V11.0
Bipolar 296,V11.1 17.96 18.26 18.32 1.28 (1.27-1.29) 37.32
Suicidal/Homicidal ideation 300.9,V62.84,V62.85 6.69 6.87 6.82 1.44 (1.42-1.45) 40.01
Dementia 290, 294.1,294.2 5.99 5.53 521 1.26 (1.25-1.27) 60.54
Personality/Conduct disorder 301,312 3.03 2.93 2.05 1.37(1.35-1.39) 4838
Miscellaneous/Other? 302, 307 (excluding 161 147 141 0.81(0.79-0.83) 24.49

307.1,307.5,307.8),

V11.8,V11.9,V154

(excluding V15.41)
Psychiatric examination V70.1,V70.2,V71.0 1.02 1.06 1.03 0.49(0.47-0.52) 13.35
Mental disorders from brain damage 310 0.74 0.69 0.68 0.86 (0.83-0.89) 23.81
Developmental disorders originating 299 0.64 0.75 0.71 0.96 (0.91-1.01) 15.87

in childhood

Eating disorders 307.1,3075 0.20 0.44 0.16 1.01 (0.95-1.06) 32.36

Abbreviation: ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification.
*Up to 11 ICD-9-CM diagnostic codes were examined to classify presence or absence of categories of MHDs.
T Percentages in each column sum to more than 100% because 16% of MHD-related ED visits during 2008-2010 were counted in more than one MHD category.

§ Risk ratio for the presence of each condition versus its absence, controlling for number of diagnostic codes of any type (classified as either 6-11 codes or 1-5 codes),
tobacco use, and presence or absence of nine comorbidities (substance abuse, injury, asthma/chronic obstructive pulmonary disorder, cancer, diabetes/hypoglycemia,
heart failure, hepatic failure, renal failure, and obesity). Computed using log binomial regression with Poisson robust variances.

T Includes sexual and gender-identity disorders, personal history of other or unspecified mental disorder, personal history of psychiatric trauma, and special symptoms

or syndromes not elsewhere classified.

general ED visits (3,7). Only minor changes in ICD-9-CM
codes have been issued since October 2000 (8), so coding
procedures for MHD likely did not change greatly during
the course of the study. In this study, population-based rates
of MHD-DC-related ED visits in North Carolina increased
progressively from 2008 to 2010, by 14.4%, whereas the rate
of all ED visits increased by only 2.1%. The rate of MHD-
DC-related ED visits by patients of all ages is increasing but is
especially high for those aged 265 years, who have the highest

470 MMWR / June 14,2013 / Vol.62 / No.23

MHD-DC-related ED visit rate of any age group and the
highest risk ratio (2.2) for hospital admission. Patients with
stress/anxiety/depression accounted for the majority (60.8%)
of the MHD-DC related ED visits, an unanticipated finding
because such disorders often are more appropriately treated
in an office setting. Hospital admissions for ED visits with
MHD-DCs decreased from 35.7% in 2008 to 31.1% in 2010.

The reasons for this decrease are unclear.
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TABLE 3. Risk for hospital admission after emergency department (ED) visits related to mental health disorders (MHDs) versus all ED visits, by

age group — North Carolina, 2008-2010

% of MHD-related
ED visits occurring in

Risk ratio for hospital
admission after an

% of MHD-related ED visits in
this age group resulting in

% of all ED visits in this
age group resulting in

Age group {yrs) MHD-related ED visit* this age group hospital admission hospital admission
0-14 1.00 (referent) 2.30 14.03 3.73
15-24 1.22(1.18-1.26) 10.99 17.70 4.70
25-44 1.36(1.31-1.40) 31.12 22.19 7.84
45-64 1.79(1.73-1.86) 2833 36.52 20.01
265 2.21(2.13-2.28) 27.25 51.19 38.76

* Computed using log binomial regression with Poisson robust variances, controlling for other MHDs, tobacco use, and presence or absence of nine comorbidities
(substance abuse, injury, asthma/chronic obstructive pulmonary disorder, cancer, diabetes/hypoglycemia, heart failure, hepatic failure, renal failure, and obesity).

TABLE 4. Population-based rates* of emergency department (ED) visits related to mental health disorders (MHDs), by diagnostic category, age

group, and year — North Carolina, 2008-2010

Diagnostic categoryt

Any MHD
diagnosis Mental Developmental
(all Stress/  Schizophrenia/ Suicidal/ Personality/ disorders disorders

Age group categories  Anxiety/ Delusional/ Homicidal Conduct  Miscellaneous/ Psychiatric from brain  originating in Eating
andyear  combined) Depression Psychosis Bipolar  ideation Dementia  disorder Other examination damage childhood disorders
0-14yrs
2008 43.7 15.5 17 83 2.8 0.1 4.1 1.7 14 1.0 6.8 03
2009 50.2 16.2 19 8.4 34 0.2 42 1.8 1.1 1.1 8.8 31
2010 48.1 16.8 19 8.8 35 0.2 4.4 18 1.2 13 7.8 0.4
15-24 yrs
2008 288.3 170.8 185 57.0 17.4 04 77 4.0 4.9 35 3.2 0.7
2009 316.6 183.9 18.1 66.6 201 03 8.2 4.4 55 4.0 38 1.7
2010 331.3 1921 207 683 227 0.2 8.8 40 5.5 39 4.2 0.8
25-44 yrs
2008 4154 260.8 324 87.4 18.1 0.2 49 38 4.0 26 0.7 0.6
2009 4554 288.2 31.8 95.2 21.0 0.4 55 4.1 4.1 2.8 1.1 13
2010 482.0 308.1 342 97.5 235 0.3 56 4.2 4.0 3.0 1.2 0.5
45-64 yrs
2008 410.8 267.1 48.2 66.6 125 3.4 3.8 37 3.2 1.9 03 03
2009 451.0 296.9 509 712 14.8 37 39 35 32 2.0 03 0.7
2010 483.0 318.1 526 771 17.6 4.0 3.8 4.5 3.1 20 0.3 03
=265 yrs
2008 840.4 308.2 321.0 340 3.2 1585 22 6.5 14 46 0.0 0.6
2009 865.3 3240 336.1 34.1 4.0 1525 22 6.0 16 3.7 0.1 1.1
2010 905.8 344.1 355.7 354 54 1505 23 8.0 16 38 0.1 03
* Per 10,000 population.

 Diagnostic category for each MHD-related ED visit based on the category of the first-listed MHD International Classification of Diseases, Ninth Revision, Clinical Modification code.

Good mental health services require a system of care that
includes EDs, hospitals, and ambulatory-care clinics that
are adequately resourced. If the trends reported in this study
continue to escalate, EDs, hospitals, and (most importantly)
patients will be further burdened. The high numbers of ED
visits and hospital admissions for patients with any type
of MHD-DCs, for those aged 265 years (especially with
dementia), and for those with low-acuity MHDs, indicate a
need for system adjustment. Strategies are needed to counteract
the effects of inpatient bed shortages and the increased volume
of MHD-DC-related visits to EDs. Surveillance is the first
step, because identifying trends in ED use by patients with
MHD:s can guide policies and procedures designed to reduce
hospitalization, improve access to ambulatory care services, and
develop new ways to care for the elderly with MHDs in the ED.

The findings in this report are subject to at least four limi-
tations. First, ED visit data in NC DETECT are secondary
data from hospital administrative and clinical data sources;
diagnostic codes typically are extrapolated by hospital coders
from the patient record. Second, the percentage of ED visits
identified as having associated MHD-DCs probably is an
underestimate; other coding studies have reported underesti-
mation of medical disorders when relying solely on diagnostic
codes. Third, some types of ED visits by patients with MHDs,
such as visits attributed to involuntary commitment or those
initiated by law enforcement, likely would not be prevented by
better outpatient access. Finally, coder training and experience,
clinician documentation, and billing practices affect diagnosis
coding for all types of medical conditions (9). For this study,
MHD-DCs were categorized into clinically coherent groups
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- The number of emergency department (ED) visits assocnated

- with mental health disorders (MHDs) is increasing in the
Umted States Patlents with mental health drsorders (MHDs) use

~the emergency department (ED) for acute psychiatnc emergen-
cies, for injuries and illnesses complicated by or related to their
MHD, or when psychiatric or primary-care options are inacces-

—

o

Additional information about NC DETECT and ED visit

data for North Carolina is available at heep://www.nedetect.org.
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Influenza Activity — United States, 2012-13 Season and
Composition of the 2013-14 Influenza Vaccine

During the 2012-13 influenza season in the United States,
influenza activity* increased through November and December
before peaking in late December. Influenza A (H3N2) viruses
predominated overall, but influenza B viruses and, to a lesser
extent, influenza A (HIN1)pdm09 (pH1N1) viruses also were
reported in the United States. This influenza season was mod-
erately severe, with a higher percentage of outpatient visits for
influenza-like illness (ILI), higher rates of hospitalization, and
more reported deaths attributed to pneumonia and influenza
compared with recent years. This report summarizes influenza
activity in the United States during the 2012—13 influenza sea-
son (September 30, 2012—-May 18, 2013) as of June 7, 2013,
and reports the recommendations for the components of the
2013~14 Northern Hemisphere influenza vaccine.

Viral Surveillance

During September 30, 2012—-May 18, 2013, World Health
Organization and National Respiratory and Enteric Virus
Surveillance System collaborating laboratories in the United
States tested 311,333 specimens for influenza viruses; 73,130
(23%) were positive (Figure 1). Of the positive specimens,
51,675 (71%) were influenza A viruses, and 21,455 (29%)
were influenza B viruses. Among the seasonal influenza A
viruses, 34,922 (68%) were subtyped; 33,423 (96%) were
influenza A (H3N2) viruses, and 1,497 (4%) were pHIN1
viruses. In addition, two variant influenza A (H3N2v) viruses
were identified.

Typically the influenza season is said to begin when certain
key indicators remain elevated for a number of consecutive
weeks. One of these indicators is the percent of respira-
tory specimens testing positive for influenza. The propor-
tion of specimens testing positive for influenza during the
2012-13 scason first exceeded 10% during the week ending
November 10, 2012 (week 45), and peaked at 38% during the
week ending December 29, 2012 (week 52).

Since the start of the 2012—13 season, influenza A (H3N2)
viruses have predominated nationally, followed by influenza B
viruses; pHINT viruses have been identified less frequently.

* Additional information on influenza surveillance and reporting systems in the
United States, methods, and levels of activity is available at http://www.cdc.gov/
flu/weekly/overview.htm.

T Influenza viruses that normally circulate in pigs are called “variant” viruses when
they are found in humans. Influenza A (H3N2) variant viruses (“H3N2v”
viruses) with the matrix (M) gene from the 2009 HIN1 pandemic virus were
first detected in humans in July 2011. Since then, 319 cases of H3N2v infection
have been confirmed in humans, mostly associated with prolonged exposure
to pigs at agricultural fairs.

The relative proportion of each type and subtype varied by
geographic U.S. Department of Health and Human Services
region® and week. Influenza A viruses predominated until the
end of February, with influenza B viruses predominating from
the week ending February 23, 2013 (week 8) through the week
ending May 18, 2013 (week 20).

Regional differences were observed in the timing of influenza
activity and the relative proportions of circulating viruses.
Using the percentage of specimens testing positive for influenza
to determine the peak of influenza activity, Region 4 activity
peaked earliest, during the week ending December 8, 2012
(week 49), and Region 9 activity peaked latest, during the
week ending January 26, 2013 (weck 4). The highest propor-
tion of influenza B viruses was observed in Region 6 (42%)

and the lowest proportion of influenza B viruses was detected
in Region 1 (15%).

Novel Influenza A Viruses

During the 2012-13 influenza season, one case of human
infection with a variant influenza A (H3N2) (H3N2v) virus
was reported in each of two states, Minnesota and Iowa. Both
infections occurred in children, one with known exposure to
swine. Both patients recovered fully.

Antigenic Characterization

CDC has antigenically characterized 2,452 influenza
viruses collected since October 1, 2012, and submitted by
U.S. laboratories, including 252 pHINI viruses, 1,324
influenza A (H3N2) viruses, and 876 influenza B viruses. Of
the 252 pHINI viruses tested, 249 (98.8%) were character-
ized as A/California/7/2009-like, the influenza A(FHH1N1)
component of the 201213 influenza vaccine. Three viruses
(1.2%) of the 252 tested showed reduced titers with ferret
antiserum raised against A/California/7/2009. Of the 1,324
influenza A (H3N2) viruses, 1,319 (99.6%) were antigenically
similar to the cell-propagated A/Victoria/361/2011 reference
virus; most viruses tested were cell-propagated. The H3N2
vaccine component for the 2012—13 Northern Hemisphere
season was egg-propagated A/Victoria/361/2011; the use of
egg-propagated vaccine viruses is a current regulatory require-
ment for vaccine production. Five (0.4%) of the 1,324 tested
showed reduced titers with antiserum produced against cell-
propagated A/Victoria/361/2011.

$ Additional information available at http://www.hhs.gov/about/regionmap.html.
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FIGURE 1. Number and percentage of respiratory specimens testing positive for influenza reported to CDC, by type and surveillance week and
year — World Health Organization and National Respiratory and Enteric Virus Surveillance System collaborating laboratories, United States,

September 30, 2012-May 18, 2013
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Of the 876 influenza B viruses tested, 581 (66.3%)
belonged to the B/Yamagata lineage, and were characterized as
B/Wisconsin/1/2010-like, the influenza B component for the
2012~13 Northern Hemisphere influenza vaccine. A total of
295 (33.7%) viruses tested belonged to the B/Victoria lineage.

Resistance to Antiviral Medications

Since October 1, 2012, a total of 3,626 influenza virus
specimens have been tested for antiviral resistance. All 961
influenza B viruses tested were sensitive to both oseltamivir
and zanamivir. Among 2,123 influenza A (H3N2) viruses
tested, one (0.05%) was found to be resistant to oseltamivir
alone and one (0.05%) to both oseltamavir and zanamivir.
Among the 542 pHINI viruses tested for resistance to osel-
tamivir, two (0.4%) were resistant, and all of the 258 viruses
tested for resistance to zanamivir were sensitive. High levels of
resistance to the adamantanes (amantadine and rimantadine)
persist among influenza A viruses currently circulating globally
(the adamantanes are not effective against influenza B viruses).

474 MMWR / June 14,2013 / Vol.62 / No.23

Composition of the 2013-14 Influenza Vaccine
The Food and Drug Administration’s Vaccines and Related
Biological Products Advisory Committee has recommended
that the 2013-14 influenza trivalent vaccines used in the
United States contain an A/California/7/2009(H1N1)
pdm09-like virus, an A(H3N2) virus antigenically like the cell-
propagated A/Victoria/361/2011 virus (A/Texas/50/2012),
and a B/Massachusetts/2/2012-like (B/Yamagata lineage)
virus. A/Texas/50/2012 is an egg-propagated A(H3N2) virus
antigenically similar to cell-propagated A/Victoria/361/2011.
The committee recommended that A/Texas/50/2012 be
used as the H3N2 vaccine component because of antigenic
changes in A/Victoria/361/2011 vaccine virus resulting from
mutations acquired during growth in eggs. The commit-
tee also recommended that quadrivalent vaccines contain a
B/Brisbane/60/2008-like (B/Victoria lineage) virus (Z). These
recommendations were based on global influenza virus sur-
veillance data related to epidemiology, antigenic and genetic
characteristics, and serological responses to 201213 seasonal
vaccines, and the availability of candidate strains and reagents.
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Outpatient lliness Surveillance

Nationally, the weekly percentage of outpatient visits for ILIY
to health-care providers participating in the U.S. Outpatient
Influenza-Like Illness Surveillance Network (ILINet) exceeded
the national baseline level of 2.2% for 15 weeks during the
2012-13 influenza season (Figure 2). The peak percentage of
outpatient visits for ILI was 6.1%, and occurred in the week
ending December 29, 2012 (week 52). In contrast, the peak
percentage of outpatient visits for ILI during the previous
influenza season (2011-12) was 2.4% and occurred in mid-
March. During the 200708 and 2010-11 influenza seasons,
both of which had influenza A (H3N2) virus as the predomi-
nant circulating virus, the peak percentage of outpatient visits
for ILI was 6.0% and 4.6%, respectively; both peaks occurred
in mid-February. During the 2012-13 season, on a regional
level, the percentage of visits for ILI exceeded region-specific
baselines in all 10 regions. ILINet data are used to produce a
weekly state-level measure of ILI activity varying from minimal
to high: the number of states experiencing high ILI activity
peaked during the week ending December 29, 2012 (week 52)
with 35 states.

State-Specific Activity Levels

State and territorial epidemiologists report the geographic
distribution of influenza in their states through a weekly influ-
enza activity code. The geographic distribution of influenza
activity was most extensive during the week ending January 12,
2013 (week 2), when 48 states reported widespread influenza
activity and two states reported regional influenza activity.
The week ending May 18, 2013 (week 20) was the first week
no state or territory reported regional or widespread influenza
activity. The number of states reporting widespread or regional
activity during the peak week of activity has ranged from 20 to
50 states during the previous four influenza seasons (Influenza
Division, CDC, unpublished data, 2013).

Influenza-Associated Hospitalization

CDC monitors hospitalizations associated with laboratory-
confirmed influenza virus infections using the FluSurv-NET**
surveillance system. Cumulative hospitalization rates

9 Defined as a temperature of 2100.0°F (237.8°C), oral or equivalent, and cough
or sore throat, in the absence of a known cause other than influenza.

** FluSurv-NET covers approximately 80 counties in the 10 Emerging Infections
Program states (California, Colorado, Connecticut, Georgia, Maryland,
Minnesota, New Mexico, New York, Oregon, and Tennessee) and additional
Influenza Hospitalization Surveillance Project (IHSP) states. IHSP began
during the 2009-10 season to enhance surveillance during the 2009 HIN1
pandemic. IHSP sites included Iowa, Idaho, Michigan, Oklahoma, and South
Dakota during 200910 season; Idaho, Michigan, Ohio, Oklahoma, Rhode
Island, and Utah during the 2010~11 season; Michigan, Ohio, Rhode Island,
and Utah during the 201112 season; and Iowa, Michigan, Ohio, Rhode
Island, and Utah during the 2012~13 season.
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(per 100,000 population) were calculated by age group based
on 12,337 total hospitalizations resulting from influenza dur-
ing October 1, 2012-April 30, 2013. Among 12,293 cases
with influenza type specified, 9,767 (79.2%) were associated
with influenza A and 2,492 (20.2%) with influenza B; and 34
(0.3%) were associated with influenza A and influenza B co-
infections; 44 (0.4%) had no virus type information available.
Persons aged 265 years accounted for approximately 50% of
reported cases. The cumulative incidence’™ for all age groups
since October 1, 2012, was 44.3 per 100,000 (Figure 3). The
cumulative hospitalization rate (per 100,000 population) by
age group for this period was 66.2 (0—4 years), 14.5 (5-17
years), 16.4 (18—49 years), 41.2 (50—64 years), and 191.2 (265
years). During the past four influenza seasons, age-specific
hospitalization rates ranged from 15.8 to 72.8 (0—4 years), 4.0
to 27.3 (517 years), 3.6 to 23.1 (18-49 years), 5.1 to 30.8
(50~64 years), and 13.5 to 65.9 (265 years).

 Incidence rates are calculated using population estimates for the counties
included in the surveillance catchment area. Laboratory confirmation is
dependent on clinician-ordered influenza testing, and testing for influenza
often is underused because of the poor reliability of rapid test results and
greater reliance on clinical diagnosis for influenza. As a consequence, cases
identified as part of influenza hospitalization surveillance likely are an
underestimation of the actual number of persons hospitalized with influenza.
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FIGURE 2. Percentage of visits for influenza-like illness (IL1)* reported to CDC, by surveillance week and year — U.S. Outpatient Influenza-Like
lliness Surveillance Network, United States, September 30, 2012-May 18, 2013, and selected previous seasons
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* Defined as a temperature of 2100.0°F (237.8°C), oral or equivalent, and cough or sore throat, in the absence of a known cause other than influenza.
* The national baseline is the mean percentage of visits for ILI during noninfluenza weeks for the previous three seasons plus two standard deviations. A noninfluenza
week is defined as periods of two or more consecutive weeks in which each week accounted for <2% of the season’s total number of specimens that tested positive

for influenza. Use of the national baseline for regional data is not appropriate.

As of June 1, 2013, among the FluSurv-NET adult patients
for whom medical chart data were available, the most frequent
undetlying conditions were chronic lung disease (27%), cardio-
vascular disease (45%), and metabolic disorders (39%). Among
children hospitalized with laboratory-confirmed influenza
and for whom medical chart data were available, 46% did
not have any recorded underlying conditions, and 22% had
underlying asthma or reactive airway disease. Among the 819
hospitalized women of childbearing age (15-44 years), 233
(28%) were pregnant.

Pneumonia- and Influenza-Related Mortality
During the 201213 influenza season, the percentage of
deaths attributed to pneumonia and influenza (P&I) exceeded
the epidemic threshold for 13 consecutive weeks spanning
December 30, 2012 to March 30, 2013 (weeks 1-13). The
percentage of deaths attributed to P&I peaked at 9.9% during
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the week ending January 19, 2013 (week 3) (Figure 4). From
the 2008-09 season through the 2011-12 season, the peak
percentage of P&I deaths ranged from 7.9% to 9.1%, and the
total number of consecutive weeks at or above the epidemic
threshold ranged from 1 to 13 (Influenza Division, CDC,
unpublished data, 2013).

Influenza-Related Pediatric Mortality

For the 2012~13 influenza season, 149 laboratory-con-
firmed, influenza-associated pediatric deaths were reported.
These deaths were reported from 38 states. The states with
the greatest numbers of deaths were Texas (18), New York
(14), and Florida (eight). The deaths included 11 children
aged <6 months, 20 aged 6-23 months, 20 aged 2—4 years,
52 aged 5-11 years, and 46 aged 12-17 years; mean and
median ages were 8.2 years and 8.1 years, respectively. Among
the 149 deaths, 79 were associated with influenza B viruses,
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FIGURE 3. Cumulative hospitalization rates for laboratory-confirmed influenza, by age group and surveillance week and year — FluSurv-NET*

surveillance system, United States, October 1, 2012-April 30,2013
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32 with influenza A (H3) viruses, four with pH1NT1 viruses,
31 with an influenza A virus for which the subtype was not
determined, one with an influenza virus for which the type
was not determined, and two with both an influenza B and
influenza A virus.

Since influenza-associated pediatric mortality became a
nationally notifiable condition in 2004, the total number of
influenza-associated pediatric deaths has previously ranged
from 34 to 123 per season; this excludes the 2009 pandemic,
when 348 pediatric deaths were reported to CDC during
April 15, 2009, through October 2, 2010.

Reported by

World Health Organization Collaborating Center for Surveillance,
Epidemiology, and Control of Influenza. Lynnette Brammer,
MPH, Krista Kniss, MPH, Scott Epperson, MPH, Lenee Blanton,
MPH, Desiree Mustaquim, MPH, Craig Steffens, MPH, Tiffany
D’Mello, MPH, Alejandyo Perez, MPH, Rosaline Dhara, MPH,
Sandra S. Chaves, MD, Anwar Abd Elal, Larisa Gubareva, MD,
Teresa Wallis, MS, Xiyan Xu, MD, Julie Villanueva, PhD, Joseph
Bresee, MD, Nancy Cox, PhD, Lyn Finelli, DrPH, Influenza

Div, National Center for Immunization and Respiratory Diseases,

CDC; Fiona Havers, MD, EIS Officer. Corresponding
contributor: Fiona Havers, fhavers@cde.gov, 404-639-3747.

Editorial Note

The 2012-13 influenza season peaked eatly and was a
moderately severe season, with influenza A (H3N2) viruses
predominating. Activity peaked in late December, and
influenza A (H3N2) viruses were most commonly reported
through the week ending February 16, 2013 (week 7). From the
week ending February 23, 2013 (week 8), through the end of
the season, influenza B viruses were more commonly reported.
The majority of all influenza viruses in specimens sent to
CDC for further antigenic characterization were similar to the
components of the 2012-13 Northern Hemisphere vaccine.

The peak percentage of outpatient visits for ILI (6.1%) was
one of the highest reported since the system began in its cur-
rent format in 1997. For comparison, the peak percentage of
visits for ILI during those 15 seasons ranged from 2.4% for the
2011-12 season to 7.7% during the 2009 HIN1 pandemic.
The number and rate of influenza-associated hospitalizations
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FIGURE 4. Percentage of all deaths attributable to pneumonia and influenza (P&l), by surveillance week and year — 122 Cities Mortality

Reporting System, United States, 2008-May 18, 2013
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T The seasonal baseline is projected using a robust regression procedure that applies a periodic regression model to the observed percentage of deaths from P&I

during the preceding 5 years.

among adults aged 265 years during the 2012-13 influenza
season are the highest since systematic data collection on
laboratory-confirmed, influenza-associated hospitalization
in adults began in the 2005-06 season. Hospitalization rates
for those aged 265 years were 191 per 100,000 population,
two and a half times the highest rate previously reported for
this age group. With the exception of the 2009 HIN1 pan-
demic, the number of influenza-associated pediatric deaths
reported to CDC for the 2012-13 season was the highest
reported since data collection began in 2004. Reported P&l
mortality exceeded the epidemic threshold for 13 consecutive
weeks. Based on the percentage of specimens testing positive
for influenza, the peak of influenza activity for the 2012-13
season, occurring during the week ending December 29, 2012
(week 52), was similar to the 2003-04 season, which peaked
during the week ending November 30, 2003 (week 48), and
was the earliest since the 2009 HIN1 pandemic, when activity
peaked during the week ending October 24, 2009 (week 42).

On March 31, 2013, Chinese health authorities reported a
novel avian influenza A (H7N9) virus causing human infec-
tion. As of June 7, 2013, 132 cases have been confirmed; many
of the infected people are reported to have had close contact
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with poultry. The virus has only been seen in mainland China
and Taiwan; no cases have been reported in the United States.
Unlike the variant influenza A (H3N2)v virus associated with
swine exposure in the United States, which generally caused
mild illness, the avian influenza A (H7N9) virus has caused
severe illness in the majority of cases in humans, and approxi-
mately 27% of identified cases have been fatal (2).

Testing for seasonal influenza viruses and monitoring for
novel influenza A virus infections should continue year-round,
as should specimen submission to CDC for further antigenic
and genetic analysis and antiviral resistance monitoring. A total
of 308 infections with variant influenza viruses (304 H3N2y
viruses, three H1N2v viruses, and one HIN1y virus) were
reported from 10 states during the summer and fall of 2012,
before the start of the 201213 influenza season, and two cases of
H3N2v were detected during the 201213 season. The H3N2v
virus circulated in pigs in 2010 and was first detected in humans
in 2011, when 12 cases were identified. Most of these infections
occurred in children with prolonged exposure to pigs at agricul-
tural fairs. Limited human-to-human spread of this virus was
detected, but no sustained community spread of H3N2yv was
identified (3). However, this increase in H3N2v cases in 2012,
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and the recent emergence of the novel avian influenza A (H7N9)
virus in China, further emphasizes the importance of continuing
to monitor for novel influenza A viruses.

Although summer influenza activity in the United States
typically is low, cases of influenza and even sporadic outbreaks
are detected in the United States throughout the summer.
Health-care providers should remain vigilant and consider
influenza as a potential cause of summer respiratory illnesses.
They also should consider novel influenza viruses in persons
with ILI and swine exposure, and those with severe acute respi-
ratory infection after travel to China. Public health laboratories
should immediately send to CDC virus specimens that they
cannot type or subtype using standard methods and submit all
specimens that are otherwise unusual, including all summer
specimens, as soon as possible after identification.

Since 2010, CDC has recommended annual influenza vac-
cination for all persons aged 26 months, preferably in the fall
before the U.S. influenza season begins (4). However, during
other times of the year, persons who have not received the
vaccine for the current season should be vaccinated before
traveling to parts of the world where influenza activity is ongo-
ing. This is particularly important for persons at high risk for
influenza-related complications.SS This recommendation also
applies to persons traveling within the temperate regions of the
Southern Hemisphere or as part of large tourist groups (e.g.,
on cruise ships) that might include persons from other parts
of the world where influenza activity is ongoing (5). Persons
should be vaccinated at least 2 weeks before travel for immunity
to develop. Travelers also should be aware that all Northern
Hemisphere influenza vaccine manufactured for the 201213
season expires by June 30, 2013, after which influenza vaccines
will not be available in the United States until the 2013-14
vaccine is available in the fall.

As a supplement to vaccination, influenza antiviral drugs
are an important adjunct to reduce the impact of influenza.
Based on recommendations of the Advisory Committee on
Immunization Practices, antiviral treatment is recommended
as soon as possible for patients with confirmed or suspected

$8 Additional information available at hetp://www.cdc.gov/flu/about/disease/
high_risk.htm.

influenza who have severe, complicated, or progressive illness;
who require hospitalization; or who are at higher risk for
influenza-related complications (6). Antiviral treatment also
may be considered for outpatients with confirmed or suspected
influenza who do not have known risk factors for severe illness
if treatment can be initiated within 48 houss of illness onset. In
addition, if a clinician does suspect that a patient might have
an infection caused by a novel influenza virus, prompt empiric
antiviral therapy is recommended. Recommended antiviral
medications include oseltamivir and zanamivir. Recent viral
surveillance and resistance data indicate that the majority of
currently circulating influenza viruses are sensitive to these
medications. Amantadine and rimantadine should not be used
because of sustained high levels of resistance to these drugs
among circulating influenza A viruses.
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Update: Severe Respiratory lliness Associated with Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) — Worldwide, 2012-2013

On June 7, 2013, this report was posted as an MMWR Early
Release on the MMNVR website (hutp:/fwww.cde.gov/mmuwr).

CDC continues to work in consultation with the World
Health Organization (WHO) and other partners to better
understand the public health risk posed by the Middle East
Respiratory Syndrome Coronavirus (MERS-CoV), formerly
known as novel coronavirus, which was first reported to cause
human infection in September 2012 (1—4). The continued
reporting of new cases indicates that there is an ongoing risk for
transmission to humans in the area of the Arabian Peninsula.
New reports of cases outside the region raise concerns about
importation to other geographic areas. Nosocomial outbreaks
with transmission to health-care personnel highlight the impor-
tance of infection control procedures. Recent data suggest that
mild respiratory illness might be part of the clinical spectrum
of MERS-CoV infection, and presentations might not initially
include respiratory symptoms. In addition, patients with
comorbidities or immunosuppression might be at increased
risk for infection, severe disease, or both. Importantly, the
incubation period might be longer than previously estimated.
Finally, lower respiratory tract specimens (e.g., sputum,
bronchoalveolar lavage, bronchial wash, or tracheal aspirate)
should be collected in addition to nasopharyngeal sampling
for evaluation of patients under investigation. An Emergency
Use Authorization (EUA) was recently issued by the Food and
Drug Administration (FDA) to allow for expanded availability
of diagnostic testing in the United States.

As of June 7, 2013, a total of 55 laboratory-confirmed cases
have been reported to WHO. Illness onsets have occurred dur-
ing April 2012 through May 29, 2013 (Figure 1). All reported
cases were directly or indirectly linked to one of four countries:
Saudi Arabia, Qatar, Jordan, and the United Arab Emirates
(Figure 2). Most cases (40) were reported by Saudi Arabia.
Four countries, the United Kingdom (UK), Italy, France, and
Tunisia, have reported cases in returning travelers and their
close contacts (5-8). Ill patients from Qatar and the United
Arab Emirates have been transferred to hospitals in the UK and
Germany. To date, no cases have been reported in the United
States. WHO and CDC have not issued any travel advisories
at this time; updated information for travelers to the Arabian
Peninsula is available at http://wwwnc.cdc.gov/travel/notices/
watch/coronavirus-arabian-peninsula.

The median age of patients is 56 years (range: 2-94 years),
with a male-to-female ratio of 2.6 to 1.0. All patients were
aged 224 years, except for two children, one aged 2 years and
one aged 14 years. All patients had respiratory symptoms
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during their illness, with the majority experiencing severe acute
respiratory disease requiring hospitalization. Thirty-one of the
55 patients are reported to have died (case-fatality rate: 56%)
(5-8). Two cases in Tunisia, in siblings whose father’s illness
was a probable case, and a case from the UK, were in persons
with mild respiratory illnesses who were not hospitalized (5,9).
Information was not available for all cases; however, several
patients had accompanying gastrointestinal symptoms, includ-
ing abdominal pain and diarrhea, and many cases occurred
among persons with chronic underlying medical conditions
or immunosuppression, as reported to WHO (5,9).

The original source(s), route(s) of transmission to humans,
and the mode(s) of human-to-human transmission have not
been determined. Eight clusters (42 cases) have been reported
by six countries (France, Italy, Jordan, Saudi Arabia, Tunisia,
and the UK) (5) among close contacts or in health-care settings
and provide clear evidence of human-to-human transmission
of MERS-CoV. The first documented patient-to-patient
nosocomial transmission in Europe was confirmed recently in
France (10). The first French patient, 2 man aged 64 years with
a history of renal transplantation, became ill on April 22, 2013,
within 1 week after returning from Dubai. He presented with
fever and diarrhea. Pneumonia was diagnosed incidentally on
radiographic imaging, and he subsequently died with severe
respiratory disease. The secondary case is in a man aged 51
years on long-term corticosteroids who shared a room with the
index patient during April 26-29 and who remains hospitalized
on life support. The incubation period for the secondary case
was estimated to be 9~12 days; this is longer than the previ-
ously estimated 1-9 days (10). A larger cluster, consisting of
25 cases including 14 deaths, ongoing since April 2013 in the
region of Al-Ahsa in eastern Saudi Arabia, also has included
cases linked to a health-care facility (5). Cases have included
health-care personnel and family contacts. An additional
five cases, not linked to the cluster in Al-Ahsa, were reported
recently in another region of eastern Saudi Arabia (5). Thus
far, no evidence of sustained community transmission beyond
the clusters has been reported in any country.

In some instances, sampling with nasopharyngeal swabs
did not detect MERS-CoV by polymerase chain reaction
(PCR); however, MERS-CoV was detected by PCR in lower
respiratory tract specimens from these same patients. In the
two patients reported by France, nasopharyngeal specimens
were weakly positive or inconclusive, whereas bronchoalveolar
lavage and induced sputum were positive (10).
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FIGURE 1. Number of confirmed cases of Middle East Respiratory Syndrome Coronavirus (MERS-CoV) (N = 55) reported as of June 7, 2013, to
the World Health Organization, by month of iliness onset — worldwide, 2012-2013
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* Case count for March assumes that the two cases included in the March 23, 2013 WHO announcement had symptom onset during March 2013.
* Case count for May 2013 assumes that six recently reported cases had symptom onset during May 2013.

CDC Guidance

In consultation with WHO, the period for considering evalu-
ation for MERS-CoV infection in persons who develop severe
acute lower respiratory illness days after traveling from the
Arabian Peninsula or neighboring countries* has been extended
from within 10 days to within 14 days of travel. Persons who
develop severe acute lower respiratory illness within 14 days
after traveling from the Arabian Peninsula or neighboring
countries should be evaluated according to current guidelines
(available at http://www.cdc.gov/coronavirus/mers/case-def.
html). Persons whose respiratory illness remains unexplained
and who meet criteria for “patient under investigation” should
be reported immediately to CDC through state and local health
departments. Persons who develop severe acute lower respira-
tory illness who are close contacts’ of a symptomatic traveler
who developed fever and acute respiratory illness within
14 days of traveling from the Arabian Peninsula or neighboring

* Countries considered to be on or neighboring the Arabian Peninsula include
Bahrain, Iraq, Iran, Israel, Jordan, Kuwait, Lebanon, Oman, Palestinian
Territories, Qatar, Saudi Arabia, Syria, the United Arab Emirates, and Yemen.

T Close contacts are defined as 1) persons who provided care for the patient,
including health-care personnel and family members, or who had other similarly
close physical contact, or 2) persons who stayed at the same place (e.g., lived
with or visited) as the patient while the patient was ill.

countries may be considered for evaluation for MERS-CoV.
In addition, CDC recommends that clusters of severe acute
respiratory illness be investigated and, if no obvious etiology is
identified, local public health officials be notified and testing
for MERS-CoV conducted, if indicated.

To increase the likelihood of detecting MERS-CoV, CDC
recommends collection of specimens from different sites (e.g.,
a nasopharyngeal swab and a lower respiratory tract specimen,
such as sputum, bronchoalveolar lavage, bronchial wash, or
tracheal aspirate). Specimens should be collected at different
times after symptom onset, if possible. Lower respiratory tract
specimens should be a priority for collection and PCR testing;
stool specimens also may be collected. Specimens should be col-
lected with appropriate infection control precautions (available at
http://www.cdc.gov/coronavirus/mers/case-defhtml).

Testing of specimens for MERS-CoV currently is being
conducted at CDC. FDA issued an EUA on June 5, 2013,
to authorize use of CDC’s novel coronavirus 2012 real-time
reverse transctiption—PCR assay (NCV-2-12 rRT-PCR assay)
to test for MERS-CoV in clinical respiratory, blood, and stool
specimens. This EUA is needed because, at this time, there are
no FDA-approved tests that identify MERS-CoV in clinical
specimens. This assay will be deployed to Laboratory Response
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FIGURE 2. Confirmed cases* of Middle East Respiratory Syndrome Coronavirus (MERS-CoV) (N =55) reported as of June 7, 2013, to the World
Health Organization, and history of travel from the Arabian Peninsula or neighboring countries within 14 days of illness onset — worldwide,
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Network (LRN) laboratories in all 50 states over the coming
weeks. Updated information about laboratories with the capac-
ity to conduct MERS testing with the NCV-2-12 fRT-PCR
assay will be provided on CDC’s MERS website (http://www.
cde.gov/coronavirus/mers/case-def.html).

In consultation with WHO, the definition of a probable
case of MERS-CoV infection has been updated to also include
persons with severe acute respiratory illness with no known
etiology with an epidemiologic link to a confirmed case of
MERS-CoV infection. Until the transmission characteristics
of MERS-CoV are better understood, patients under investi-
gation and probable and confirmed cases should be managed
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in health-care facilities using standard, contact, and airborne
precautions. As information becomes available, these recom-
mendations will be reevaluated and updated as needed.

Recommendations and guidance on case definitions, infec-
tion control (including use of personal protective equipment),
case investigation, and specimen collection and testing, are
available at the CDC MERS website (http://www.cdc.gov/
coronavirus/mers/index.html). The MERS website contains
the most current information and guidance, which is subject
to change. State and local health departments with questions
should contact the CDC Emergency Operations Center
(770-488-7100).
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Morbidity and Mortality Weekly Report

Notes from the Field

Outbreak of Poliomyelitis — Somalia and Kenya,
May 2013

On May 9, 2013, the Somalia Ministry of Health and the
World Health Organization (WHO) reported a confirmed
wild poliovirus type 1 (WPV1) case in a girl aged 32 months
from Mogadishu (Banadir Region), with onset of acute flaccid
paralysis (AFP) on April 18, 2013. Subsequently, eight addi-
tional WPV1 cases have been confirmed in Somalia, seven in
Banadir Region and one in Bay Region. These are the first
reported polio cases in Somalia since March 2007.

On May 16, 2013, the Kenya Ministry of Public Health
and Sanitation and WHO reported a confirmed WPV1 case
with onset on April 30, 2013, in a gitl aged 4 months from
the Dadaab refugee camps near the Somalia border. Four
additional cases were confirmed in the camps. These are the
first reported polio cases in Kenya since July 2011. All data
are as of June 11, 2013.

Genetic sequence analysis of isolates from both countries
indicates the isolates are closely related, with evidence of a
single introduction of virus into the region and subsequent
local transmission before detection. These viruses are both

closely related to WPV1 currently circulating in West Africa.’

- In Somalia, a rapid response polio supplementary immu-
nization activity (SIA) was conducted May 14-17 in all 16
districts of Banadir Region. A subsequent SIA was conducted
May 26-29 in a larger geographic area of Somalia, and SIAs
are planned for June, July, and August. In Kenya, the first
SIA in the Dadaab refugee camps and the surrounding three
districts was conducted May 27-30. Subsequent SIAs with
increasing geographic coverage in Kenya are planned for June,
July, and August. Preventive SIAs are being conducted in areas
of Ethiopia and Yemen, and surveillance for AFP is being
strengthened in all countries in the Horn of Africa.
Poliovirus is spread person-to-person through fecal-oral
contact and through contaminated water. For every WPV1

484 MMWR / June 14,2013 / Vol.62 / No.23

case with paralysis, approximately 200 asymptomatic infected
susceptible persons are also shedding poliovirus (£). In 2012,
only 223 polio cases were reported globally, the fewest ever
reported in a calendar year (2). As of June 11, a total of 50
polio cases had been reported in 2013 globally, compared with
67 cases reported during the same period in 2012 (3).

CDC recommends that all international travelers complete
polio vaccination before travel. For travelers to countries with
designated polio risk, including Ethiopia, Kenya, and Somalia,
CDC recommends an additional polio vaccine booster dose
(4). CDC has issued guidelines requiring that all refugees
from Kenya scheduled for U.S. resettlement receive 3 doses
of oral polio vaccine regardless of age before departure for the
United States, with a 2-week hold after the third dose. CDC
also recommends that all refugees from Kenya who have
arrived since the beginning of April 2013 receive 1 inactivated
poliovirus vaccine dose regardless of vaccination history.

Reported by

World Health Organization. Div of Global Migration and
Quarantine, National Center for Emerging and Zoonotic Infectious
Diseases; Div of Viral Diseases, National Center for Immunization
and Respiratory Diseases; Global Immunization Div, Center for
Global Health, CDC. Corresponding contributors: Derek
Ehtrhardy, debrhardr@cde.gov, 404-310-5650; Nina Marano,
nmarano@cde.gov, 404-319-9618.
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Morbidity and Mortality Weekly Report

Announcement

Recommendations Regarding Tobacco Use and
Secondhand Smoke Exposure from the
Community Preventive Services Task Force

The Community Preventive Services Task Force recently
posted new information about two recommendations:
1) “Reducing Tobacco Use and Secondhand Smoke Exposure:
Reducing Out-of-Pocket Costs for Evidence-Based Tobacco
Cessation Treatments,” available at http://www.thecommuni-
tyguide.org/tobacco/outofpocketcosts.html, and 2) “Reducing
Tobacco Use and Secondhand Smoke Exposure: Quitline
Interventions,” available at http://www.thecommunityguide.org/
tobacco/quitlines.html.

Established in 1996 by the U.S. Department of Health and
Human Services, the task force is an independent, nonfederal,
unpaid panel of public health and prevention experts whose
members are appointed by the Director of CDC. The task
force provides information for a wide range of decision mak-
ers on programs, services, and policies aimed at improving
population health. Although CDC provides administrative,
research, and technical support for the task force, the recom-
mendations developed are those of the task force and do not
undergo review or approval by CDC.
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QuickStats

FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Percentage of Persons Aged <18 Years Who Received Special Educational
or Early Intervention Services,* by Race/Ethnicity” — National Health
Interview Survey, United States, 2001 and 201 18

10

B 2001
2011

Percentage

Total** Hispanic White, Black,
non-Hispanic non-Hispanic

Race/Ethnicity

* Based on response to the question,“Do any of the following [family members aged <18 years] receive special
educational or early intervention services?” Special educational and early intervention services are designed
to meet the needs of a child with special needs or disabilities and are provided by the state or school system
at no cost to the parent. Early intervention services might include, but are not limited to, medical and social
services, parental counseling, and therapy.

T Persons of Hispanic ethnicity might be of any race or combination of races.

§ Estimates are based on household interviews of a sample of the civilian noninstitutionalized U.S. population
and are derived from the National Health Interview Survey Family Core component.

195% confidence interval.

** Includes other races not shown separately.

From 2001 to 2011, the percentage of children aged <18 years who were receiving special educational or early intervention
services increased overall and among Hispanic and non-Hispanic white children, no change was observed among non-Hispanic
black children. In 2001 and 2011, Hispanic children were less likely than non-Hispanic white and non-Hispanic black children

to receive these services.

Sources: Barnes PM, Adams PF, Schiller JS. Summary health statistics for the U.S. population: National Health Interview Survey, 2001. Vital Health

Stat 2003;10(217). Available at http://www.cdc.gov/nchs/data/series/sr_10/sr10_217 pdf.

Adams PF, Kirzinger WK, Martinez ME. Summary health statistics for the U.S. population: National Health Interview Survey, 2011. Vital Health

Stat 2012;10(255). Available at http://www.cdc.gov/nchs/data/series/sr_10/sr10_255.pdf.
Reported by: Patricia F. Adams, pfal@cdc.gov, 301-458-4063; Michael E. Martinez, MPH, MHSA.
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TEREEL. 8H 18 HFE, BF 12:26 B, MCV #E2[6. 8 A 18 BFE, BES:6MER. MCV
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28 AFEE,
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BEIRBREMCV EEELGL. BAXZE.8A 30 HRER, BF7. 18R B R. MCV EEELL.
BHESDRIE. 8A3 BHHH, BEG35RE.MCVEEETH, BE10RE. 0B28 %%, B&
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BE1~13 JYERSh MR (M LILME) . R, HEHSWDKZHRIALL T, RT-nested PCR
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NIEM o= (X 1) RLBETOEFIEELTHS, BHEBEE 12 2OV TIE4FHICEREAES
NTW=MEE 18 BRICRELECAH HBEFOANEIRSN - BESR(, 3, 4, 6,
10)ERIRALYRB I A LA DBESNT=,

BHETIL. 2010 ELEEERARSEEEHNNORGENEINTEY . EULRHICRRShZ
BRIEANMEZ TEEFRECIMILASEENR LELTWS, 2013 F£iX. 2R E3RITHEMSDEA
F1HLYBEFEHI 2. SAL4AICIEENEOLVEEZ1ALYVERTE DI ZRELTHY.
EL5EGEFEORERANBYBLBRASNTVS, SEIOEMBLEL. EEEELMNCESD
TWEESEANSA 16~2] HOHMICEFLTRAELTHY, BERIHBELEALND, F-. &
FE13ATMCVEBEOH-FHF6R(TE)HBKY 26 &% (2E) 282D A, 7&Y 11 & (550ER3
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e PN

1)IASR 34:201-202, 2013
2)IASR 31:271-272, 2010
3)IASR 32: 45-46, 2011
4)IASR 33: 66,2012
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CLINICAL COMMUNICATION TO THE EDITOR

Late Onset of Vaccine-associated Measles
in an Adult with Severe Clinical Symptoms:
A Case Report

To the Editor:

Measles is a highly contagious disease causing an esti-
mated 2.6 million deaths per year before a vaccine was
developedf However, the attenuated measles vaccine has
brought the disease under control." Vaccine-associated
measles can occur in children and immunocompromised
individuals.”™ Little is known about the occurrence of
vaccine-associated measles in healthy adults because
preschool children usually are vaccinated. We describe an
adult who presented with vaccine-associated measles and
severe clinical symptoms after an atypical incubation period.

A 23-year-old healthy man was given a measles vaccine,
not rubella or mumps vaccine at the same time, on March
27, 2013, as part of an occupational health protocol; how-
ever, he presented with a high fever (40°C) at 18 days post-
vaccination. At 20 days post-vaccination, a rash appeared
on his trunk, legs, and arms. Koplik’s spots, a runny nose,
and red eyes also were noted. Two days after disease
onset, blood samples, a throat swab, and a urine sample
were collected and tested for measles virus by reverse
transcription-polymerase chain reaction. A sequence cor-
responding to the measles N protein (533 bp) was amplified
from the serum, peripheral blood mononuclear cells, and
throat swab, and was identical to that of the genotype
A virus (DQ345721). The subject had no history of travel
before the vaccination or contact with patients with measles.
Before vaccination, he tested negative for serum antibodies
against the measles virus. Thus, he was diagnosed with
vaccine-associated measles.

According to the National Infectious Disease Surveil-
lance Center of Japan, genotype A measles virus was
detected in 71 individuals who showed adverse effects after
measles vaccination between May 2006 and May 2013
(~0.0004% of vaccinations at most). The age range of the
patients was 1 to 14 years (median, 1 year). No adult cases

Funding: This work was supported by the Japanese Ministry of Health,
Labor and Welfare.

Conflict of Interest: None.

Authoership: All authors had access to the data and played a role in
writing this manuscript.

Requests for reprints should be addressed to Jun Komano, Osaka
Prefectural Institute of Public Health, 3-69, Nakamachi, 1-chome,
Higashinari-ku, Osaka 537-0025.

E-mail address: komano@iph.prefosakaip

0002-9343/$ -see front matter © 2013 Elsevier Inc. All rights reserved.

were reported. The most frequently reported clinical signs
were fever (91.6%; temperature range, 37-41°C; median,
39.1°C) and a rash (81.7%). Less common clinical signs
included upper respiratory tract inflammation (29.6%),
lymphadenopathy (15.5%), and lower respiratory tract
inflammation (14.1%). The most common symptoms (fever
and rash) were observed in the current adult case reported.

The US Centers for Disease Control and Prevention
reports that complications after measles infection are more
common among children aged less than 5 years and adults
aged more than 20 years, consistent with this case.” Ana-
lyses of 57 of these cases revealed that the average time
of disease onset was 8.8 days post-vaccination (median,
9 days; range, 0-18 days). The majority (94.7%) developed
clinical signs within 2 weeks post-vaccination. The case
reported developed symptoms at 18 days post-vaccination,
which is exceptionally long among these cases.

Side effects of measles vaccine, including vaccine-
associated measles, are rarely reported in adults because
they are usually not vaccinated. The case reported is notable
because some adults may be given the measles vaccine
during regional outbreaks of mumps, rubella, or measles.”’
Clinicians should be aware of the possibility of vaccine-
associated measles in both children and adults.
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Vs B AR P 2 ELISAECHlE L, ERREALC X 21T 217072, 384T L OB HLHUR
CrflE L, EBREALICEO W RS G & HIFTARM OARRS = 4T L 72, IgGHEAR TU/mL)

%ﬁ%ﬁ%*

%%?' ‘ - ERRAbE 42 0 146 — 150, 2013

& HIFURATGIC 134 B 2 A8 A5 & M (R*=0.897), HIFLHAE 16 85 Lh L1z 3w Ttz [Log,, (TU)
= 0.26 Log, (HD) +0.084] I X 2ME D HBE L £ 2 &7z,

Key words : SURZ TS, HURZEWIEEINE, ELISA, HIFURE, HUESIgG 4V

HE
RO LA TR 5 L AR
%%E@IJ%%@EEf@ﬁIRQ%ét

LY AREMESH B, CRSOFHICIE, FIRRET
RSB RMETBE L, LEIELTTY 75
VEBETLZEPHE—-ORETHY, RS
PAREORELARD LN TV

PR MEDOIE R OAEYEEELRIET 55
&, NREELIEYVEETHE0r0, HoOE

ERICEASND X R WEALFI B E

B L 2 ENBRS OSBRI W54
%, EEYEICNTAMENES LTETD
D—iEHTH S, WHO Tl > &4 72
H Wy s B LR o B BAE 5 2 4k o L EE
FIZEDVEBLTHEY, BEOHASIgGH
¥ ESLEYERTZERT T A VA3

N B ERT 2R AT AR A
rENE R SRR
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Wlfgﬁ%——f—m RUBI-1-94 (1,600 international
units (TU) /vial) 12 1996 F 12 E 8L, K &

* National Institute for Biological Standards and

Control (NIBSC, UK) |2 & ) F2Af £ LT\ 5.
LU, EFREELIERTIEZWED, BEE
R A R L U ENERE RSO ZRIZE
DOYERL, fER% WHO RHERL Twa 2, &

N CRAE TS IgGHA O E RS 5
FEBINTWE o7z,

— 75, BAETERERBIERNEEE LT
FIHURB IR BRER R M1k i (HI ) & BERit
PRk (BLISATR) BV BN TWADS, TETE
RSN B HIBUE & SRS IgG Pl 045,
HEIEIZOWTOFERB o Thwnin, BER
Bl hMTh%ﬁW&ﬁkbmfbiLi@
FEAE L TWS,

KIfFEClE, WHOVLES gGI A ERIE®E
R UCENERIFEES (PN03) O
PR A e L, ENERSES IS % 75



Bz 612, R UvF4 7 Xz
IS A VLI FEAE % ELISA ¥ & HIBECHISE L,
EIBRBALIC £ 2 Puifli & HIPUERM O+ B % 7
FL, MEMOEMNIC L Z2EREL RO
THET S, ‘ ‘

MBETFHE

1.1 {EEROER

Bl AR HE IV 3 40 JPNC03 - BB EREIE O &
BIANRT V74 7RSI EE 7~
VLUBERERE L
BB IgM P TH 5 2 & 2R L2
I AV B EHR
oF e WA IR 7 R TR BYAR

B ENLRRGSENTZERT, B & CEREE
BWREZERROMEZESOAKR LS, B
ARG VTFATheA Y Ta—bFarts b

FNENDMEITFRICH

BART 74 776 A

RIS TEmRL

| 1.2 BEEEER

WHO [EBAZ % (RUBI-1-94, 1600 IU/vial)
IX NIBSC (UK) & 0 324t % 3172,

1.3 SIHEE
BEIAMIEREHE L Tv s RERES
*EE 7 Mk CHUAME R BE L7

1.4 GBIEFx .

B e R E A 7 & 0 TRIEHE T
P T b LT 5 RFEIZEIC L 2k
B DsEBRICHE, BinEE #L%@%%T

FRLTWAEE - BETHw, BET-o>Tw
HFETHAMEEE L. SR CHE LS

A, WMBTRIIRT. EEEE R (RUBI-
1-94, 1600 IU / vial) 13 PBS (-) {2 ¥ L 800 TU/
mL O % AR, R L& ME A L.

JPN’03 38 & UYL T (5 13 B % 45 3
WZELAR L7z, JPN'03 B X UEIBERE i, &

1 AMRIC & B EREES T S ENEERER PN03 ORI EONERER

T

Lab % b By A s et Assay xu‘gﬁuﬁ%%mwi%%i
1 1000 977 1024 '
VA . . ' ,
1 ?gﬁ;f ﬁf’f@( fﬂé 9 bR AT Bl 2 910 886 934 968
& ' 3 99.7 982 1013
» N S 1 1016  98.6 1046
v . X :
2 LAy f‘gIGA 7 AT AT BLISA 2 860 836 885 936
Ty —IIl 3 937 919 956
L x S AR N 1 93.9 905 . 97.3
3 %%ﬁﬁ%@?% U g B R AT ELISA 2 975 946 1005  92.9
J Tty 111 3 87.6 856 89.6 :
TAVATHREIA .. . BWHAT A RS 1 869 809 933
: [ERF VAT IgG 7 ERRASA AP-960 2 93.8 881 99.8 903
: ’ 1 708  68.1 737
A NVAAEEIA L " BFIRAT o7 AR A% 3 %
5 TABFILAT G 7V 7 R AP-960 2 596" 581 6L1 694
‘ 3 68.0 657 703
6 IUFEL T IR U AVANVATT >—ﬁﬁf%ﬁ%fHEA ; izi igé ﬁ?i 1356
Z 1 AT T IRT AL AR EH Fzy 111 ‘ ’ ' ’
JEE 1gG FAFTIAF 47 IR ‘ i 3 434 1353 1520
1 128.6 1263 131.0
7 GVETITv AT JEREEE T Rk At &rnmmﬁﬁ‘ﬁéﬁ 2 1284 1267 1302 1264
3 1222 1196 124.8
GM  100.9™ 98.6 ™
" ULL: 95% EER MO T EME
UL 95% EEX MO ERE
2 Lab5 @ 2 [H B OFFR % AT 6 BRI L7z
fEe OWEE L Y ER LR EE
CRER T L OWEE, HER LR E
BRR b 147
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HERIC BV TPBS(-) % AV C 2R AR 24T
v, EIREETICOWTIESE, ENEEME
BRIV TIR 7 HOFTF 2 1EE L GHiAE
HDBIFEIZH Tz, 2N VILERERHIZ DWW T
F A HZEICH, RESFTB2230120
WTIEPBSH)ICTHEEARZ4T o THHIZE L
7z, BEOHEIEE, Y LemREEHE2E L
T3AMEBLL, ZRPNOFAHEI%, JPNO03 Tk
SEHE CRVIECHIBENELS —ER
% 7 ERE e S Lo /e
ISAOVIIEBER OTURB LM, S
D) BEBHIFEMOBELEL L LTWwA
5HE% ¢, ELISA#: & HIFEE ik CHllE &
N7z, HIFURME E L BB AR L 2otk &
A NVAFUR % BUGH, AT a DRILERZ ML,
7 AV APUR & IRIMERDEE UL EF S b
M35 O AR & 2§ AT RGHE AT F IR
EEEREMNLICEL, BEOEBICHY
CTWARFETIERE L. BoNnERo%
A5 % HI A MmE L.

1.5 lgGIAMEL

52 T L OPRMEIZEE O BB & BE O
HEHRME,S, FATREEEY 2 H v CERE
WIS A e L CER L7

1.6 WEHLBIC KD IgGRAMORE
BREROPVRMIE, SRR OMT 3 H O
FERD b EBRERE I AR i e LCE
NENEE L EORMEBEL LTRD .

2. R

2.1 BEREEREEIPN0O3O
EIREATIC KB HAMT

RUCETERI X 5 JPN03 Ol & 48 5 % 7R
T HEEAR L2230 B I & ) EIRE
WGIRT AN E LTS A TPN03
DFARGS L 5% EREHM, B L OEHEE
RERE R SR OPEMOBMPEHEL R LT
%. Lab 5?20 H o B &k R LB Refh
DEATFIE+2SD (FEH-RZE) AN 5720,
MO L. Lab4RBEAICID3EED

BEFTERDolz/cw, 2EOUERELH
W7z, B mOPVRN 2 B e R OR

148

AR EE U CER L2%4131009 1U / mL,
BHER DRAMEIEE,LOEH L 2HE1398.6
IUmL CHo7z (F1). EBRERERRUBI-1-94
DIMRMMERDPBEN BT M TH B L bEE
L, JPN°03 DA% 100 JU/mL & HREL 72,
2.2 NRIMBOEEEMIC KA
Hif il & OFEES

ELISA I X A PLRIE K ik oMoz L7z 3
EOHEIEI L DS N EREER T A
FAX T OB, HIPUARGIE & L O
BT L7z 3EoBIE & 0B S nz HIFURE
DEATFEZ KD 7z, /33 VIMEREOH
AT 5242 BT B K 3% P (intra-lab) 0 2 B 4%
# (Geometric coefficient of variation : GCV)
iZLab 1 T4.1 %, Lab2, 37T6.5 %, Lab4T
163 %, BLULab5T361%THY, BHRME

- MR o 72 Lab 5 DFE RIS D SR L 72

Lab 1~4 O fEi%H (inter-lab) D2 #4513 10.3
% CdH o7z HIFLHEAS O MEREF»E T
Nppolziz®, S8BT 2K/ L7/ $H v
B4 O BLISA VEIC & % Bi4ii & HIFUEM @
S RME O % AT L 7. & W% (intra-
Lab) D RS O R A T2, MREICED
L 72 HUAm & HI PR 0 8735 E o M K
FRVIORT. HRES X OeERoaER
[ZB T & B ICELISAEIC & 2 Hifl & HIHT
WAEDR I XA BRI b1 (R2), HI
AR 1645 L LI B W T, [Logy, (IU) = 0.26
Log, (HI) + 0.084] D#MK 255 & 7z,

3, EER

WHO OE¥EGIEROBRNFETH L4
BT X A LRI L) BNEERERS PN
03DMEMIT ZATo 72, WEITWE7HERRA, 558
HDFUHEOF Y bR ATV SR
BAKEE 728 25, HMERBICEL0IES
DEEFHoTDDOD, BBLREDHEHRORER

BB RB BTSN ATEMESE S, PN

03 DFLEM1E 100 TU/mL & L7-. ERFES
BEEMECEE SR VILFEIZSHE, Fv FOE
EEEOTABU T v L O 50D =
EPHRFENS.
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£2 NFVIEEEDELSA 12 & B E HIEHEOEIRSH

Lab (K ol (?e:mf\éfc ®) P&
1 0.264 0.174 0.798 <0.001
2 0.218 0.294 0.838 <0.001
3 0.300 -0.220 0.898 - <0.001
4 0.233 . 0.337 0.872 < 0.001
All* 0.263 0.084 0.897 < 0.001

" SRR OB T EE

2.5

RZ

Log,, {1V}
N

g
n

v =0.263x+0.084

0.5

Log, (Hi}

E1 /ARVISEEREO ELISA = & B Hiil & HI A0 EEE

AARTIHEVE, HIEC X 3 ASHAERE
RHITON T VB, EBREM TORRIE
ﬁﬁ%(ﬁ#@k<wtmqﬁﬁﬁ%oﬁ.“
H, /S3OVIIEZ BELISA RS & % EBREALICE
SCHsEE bz, HIFAMBAHEL, WED
MBI A RAT L 72 & &5, HIFUAAM 1645 Ll E
|2 BT HIBRAE & ELISA B4 & A TUMEICS
WIE DA (R*=0.897) 25588 & 1, 3T [Logy,
(IU) = 0.26 Log, (HI) + 0.084] 12 £ % i O
CENTERTHL EEL SN EBR LY HI
FAEM 164513 13.3 [U/mL, 324F1324.1 IU/mL
WA L7 72, sEMEER/EEL CTIUEY
kB EETE EIE751U/MmL EEH ENT

BAE, HARTEEHEED/NCHIgURME 16
UL T O IET BRER OIS T 7 F V8
BAREOTWAY, —7, WHOIR—RICRE

BA I A R B % > 10 TU/mL & LT 5™,

CAEES NP S, HIPUERM 1651 8
1331U0/mL &Y, HARTIE, WHOD—#%

WCER) T APEM0 IU/mL) £ ) R REn»

B RE T AN T 7 F U EE R L

TW5AZ &2k b, HIEOHMAMFER O
T BIVCRSTFHOEE L 2 ZETEE
BCHLEEZ bR AREVEE L BRI
EIARZEE G B L O EN SR OVIE & L C B

BRI CHE, 5T FRTHE.

RiET

AR A S E R T e B a, RIS, -
BRI L F 09 M) — 4 TV AREHFE
EZOPBHICL o TN, ‘

KEfge % ERT 512872 D EIEI TRz
PEILEMRE‘HZ ATV, BHAstt
Ve s T4 - T, BRRESHILERIF NS 4 X
T4 HIT v A BFEET, SR T
¥ BRI AVANVARETT AT Y

VAT 40X, RSB BT, R

BRER(LEE  $42% 28 2013448 149
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EHEFLFEA T LA, BIERREOLY
EDIZTHIINTIEE T L7z AV AR
WA BRARET U h ERRCEE T LE T
T, BEREIHMEERED F LB EREERN
WA VTNV A VAR Y 7 —HA
BALYY—E, &b ONCENLEAENZERT Y

AV A3, FHENER, MR BIK BH

HERICE#H S LET.
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Establishment of the Japanese National
standard for anti-rubella IgG human serum

‘and analysis for correlation between HI titer

and international units
Kiyoko Okamoto®, Yoshio.Mori®,

Masaki Ochiai™, Toshiaki Thara***,

Noriyuki Otsuki®, Yukiko Umino®,
Makoto Takeda®, Katsuhiro Komase®
* National Institute of Infectious Diseases,

~ Department of Virology III

** National Institute of infectious Diseases,
Division of Quality Assurance
*** National Hospital Organization,
Mie National Hospital

Semmary

The reference standard is essential for quantification
of biological substances. However, the Japanese
National standard for anti-rubella immunoglobulin
has not been established. In this study, the Japanese
National standard for anti-rubella IgG human serum’
(JPN°03) was established with an assigned titer of 100
IU/mL by calibrating against WHO 1st international
standard for anti-rubella immunoglobulin (RUBI-1-94),
according to the standard method for development of
International standards. In addition, antibody titers of
rubella antiserum panel candidates were measured by
both ELISA method calibrating by RUBI-1-94 and HI
method. Their ELISA titers had good correlation with
HI titers (R*=0.897) above HI titer 16, and the regression
equation, [Log;, (IU) = 0.26 Log, (HI) + 0.084] was
obtained.

Key words

rubella anti-sera, Japanese National standard anti rubella
serum, enzyme-linked immunoassay, hemagglutination
inhibition test, antiserum panel



69 : 969

R kxS
69%6% - 2013468
_69(6) : 969-975, 2013

BB S - HURRS TaM BoH BIA S0 SE

& U &I
WY AV ARBGEE, EAFEE i

HSE O B B AR DS BIR - 2B O 4B %Fxﬁb@“ :

=& 7% 2012 FOPEK (Elimination) |
TENEBTCTEHLTE L, 20K
SEDIRE, HARICBU B EIEEME Y A VA (D5
) FENTREBENTEST, Bb ekt
& 7REBNE T RTINSk ORRE Y 4 VA TH
5 Z &b, Elimination ZIZITER S N72d
DEEZHNBY, TDE I, BYSERERD
WAL TL AL, MERROBERTRIRD
T5HI EILEET DN WD, BIENE LR
SRR LD EET 2L, BREEORTRITIC
HolHENEREOWURIRD LNE,
PURRE IgM PR E I B\ Cid, 4R,

o BhEE (AB7, {REEPEALBE” R <2472
%8, FUrRY) BIBwTd, KB

IgM ¥R GBI 2385 S 1, one point IgM it
& HWTRE O EZRNIEE S B b s X

32t otz PHETIZ 20084 LY, ABLE

b IRE TR BEEONRL R Y, 2010 F 5
EREERIT L LC 3 (BRI, I,
R) ORetik vz BETRE (PCRIE) &

EOE B omY-
1 o=

7 2010 |

= O om %
OB wY

PUbts IgM Fifbdsitast S htwa?, 2h
LEBRSZMIL, FIRED?LOKEFEICETE,
W FEEMBH TEREN TR LY, HUkE
IgM PR O BHEEOBED? S, REREOLR
DOWTOHOEZIZTKRE VW,
T/ﬁ&ﬁ%ﬁﬂﬁ@nﬁww¢ma%¢>
i, S OMBEICHIGT 5720, EREORE
AT o CEIDS, SHE, BATHRRE IgM Jifhm
HESE (7 4 VABK BIA [ZEBF] Fiss TgM)
DB BRI (32— F No.DC-12-01, DIFE
PEdh & W) OERIREIE 25T 2 &%
BIDT, TORKRIZOVTHRET 5,

1. AR EHE

1. BB A&

1) WB BB Rk

HAENTHREBEZEREZIET S Z L3R
WHETdH o 727z, 2009 FICHRBHITHRTH 5
N AZBWTERIRIICEE & BT S h2 &
FZIOREINT, N LENAREEES

W 22 B (National Institute of Hygiene and

Epidemiology L F NIHE & 1&4) 12 THRES
T\ 110 & 2 Lz,

1) Bk Sl AR 2) ALIRER K E

ANRBHERREE  3) BRH MR EEER NERE

Evaluation of an improved anti-measles virus IgM antibody-detection EIA kit

Toshiaki Thara et al

Department of Pediatrics, National Hospital Organization Mie National Hospital

Key words : HURRE [gM ifk, 551, EIA, IgM capture ¥
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—O0— AREEER
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(n=15) (=16) (=17) (n=25)

5 I ‘6 l 7< I
(=11 (=6 (=14

FpIHRE BH ()
B 1 FBBEICBT 2 REHERO ERE ZREOTRS [gM FikRils

2) EBRERE

N} & NIHE CHRAE ST W7z, 2009 4
WCERRBICRE L Bl s, 2 ollEEmIcH
BB T ANV IgM PRI E N BEHE LD
B E N2 30 M2 EH L.

3) F T4 ARG BE AR

- A M+ A NIHE TRESIN TV, 2011~
20124 ICRICT v ZE8EBM S, »olf
BEWICHT ¥ 7 IgM Bk s - 8%
X ORI SN 20 s 2 RH Lz,

4) ZREWREBERK

B R 2 RS/ BB T 2005~2012 4R iC
EERERBLBW SN, DO AL IVAEHIZE
FATVARZY A VA 6B (BLF HHV-6B & #9)
RS ANRE S M- 2R URBREOFHI O
3% 15 ki MR L7z, |

5) EHAEABERE AR 7
HEERKZARBICBYTREILTY
7o, ERIREICEEMEARE & B S h, BN
H e RSV E Y 4V X B19-TgM Hifk A3 i
SNz, Bl FSVEY A VR B19 RSB
STIME =ML 72

6) B ¥ i 1k

B A7 S IRELL 72 T8 i % AAMET D B
PEITRE & L ORI L7z

FTRTCOBEICIRTMBRET R TR
Vo 2B, ERBEIETARC, SRR TER
B ORBENELNTYS L OREHE L7,
Tz, 1)~3) o¥fkE AR EBIE, TRTAR
b4 NIHE 2 TER L2,

2. FiRRS IgM Hiffigis

F U H R, BAEED T LRES %,
U ORI T B B CEM L. i
B LI, BB IEERS L LTK
PP TWD, AMB XU BROEE
IgM Hifii BIA 33k %, AN TEICED
TR U720 % EIA 3013, A M-3RI RER
ERED [1gM capture ¥ TH 1Y, BRFEEID
[1gG W] % FSEEE LTW5,

3. WEERW |

WEHEN T (B) 7 —T AT A BEART
CLTw5A [Statcel 2] 2R L7z,
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}® 1 RERL ARREOHE—HE

ARRE |

i | e | e |

B 93 0 0 93

SRR | HEEE | 0| 0 o | o
i | 0| 2 | 9 | 9%

&t : 93 2 93 | 188

e E—EEE  93/93=100.0%
feik—3 =8 : 93/93=100. 0% )
AR —3ER 1 (93+0-+93)/188=98.9%

R 2 RMERL BAREONE—HE

B AL ]
B | weme | mr |
OB | 2| 1 0| 93
e | WERE | 0| o0 o | o
et 0 2 93 95
&t ' 92 3 93 188

Bt —3E 1 92/92=100. 0%
BEPE—BEE 1 93/93=100.0%
3 (92+0-+93)/188=98.4%

® 3 MRERBSUREME L OFUSTE

B | Ty | 2RiRE | (XYL
(n=30) | (n=20) (n=15) (n=57)

. 0/30 0/20 0/15 0/57
M 0.0%) | (0.0%) | (0.0%) (0.0%)
1/30 0/20 0/15 18/57

A B (3 3%> (O 0%) (0. O%) (31 6%)

. & = 2. AEREBREREOHE—ER

(&1, 2)
1. RBPHBROENEOEREORKS s BERE S X Ok vz, 3E
IeM FifsiaHHEQlE (B1) e EEROHE—FEEL R RTE2 IR

AEan, AR, BHRETHRBHEARD To AMBREL IHU TR, BlE—FELD
H#®m 0, HUkE [gM difkommsz B L 12100.0%, “E—EE98.9%, BARIEL X
720 WAFm & AL SEORE Tl &< e —EE, B3R E $12100.0%, &%

- AUEMZRLZ, BAHREDS IZIZEEOBKIE —EFE 8. 4% L, LHLOBMEL HFHER LI
RTHER LD, 6 HHICETEREZR L. BRI —EHETH > 7% ‘
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3. MORBEHERERAELOREE (R3)
FURREETH 5 [IgM capture 1] % Fi
BLTWwS AHRELFRERD, MBEBEE

BRARIZ BT 5 0URZ [gM ik RO bl

WE BT o720 AREIRBS X MERIEAL
BRI BWT, 17N, 3.3%, 31.6% &L
BRI TgM HUARI I & 52 S 72 AR e L
1A, BERICBVTIE, BEEHESRD S
DI, SEHE Lo BB R BRI TRD
ENho Tz

4. SHERICHT B AEREOTEEES S

(2 |

SR LT RCOBRKD, RERICBT
AP 2 R . AREROB
HIREL. 013, BEAREOTOLEDTEHE+
28 SD 1M L, #0 T 20% 4 g%
HELTWA, KMFICBWTIR, ViME IgM
POARBRE & 858 S N R T R CORBRIET
HY, BHEERISERO NG ol Tz,
HRER L R 2RESEREET, 2T hy b
LAERIED Tz,

5. MEREDIFUBEE (K3)

B REREICIE, V2T v BREEN T X

—2b5—

Feap?

WM OBLAER ST

D& LIREDTEIE LT FORFE, T
VRBETE 26 Wik, BEFE L |l 8 MR, HEFE 2156
AR TH A, BIEmTHEONPURERE T 7
FrERERRTHEL, T2F UBERRE LT
% IgM SRR OB EN 2 T 5729,
Mann-Whitney's U test # EfE L7270 T 7 F
BRI R, BEE1IRE 2HT
BAEBEEZRD LoD, T 7 F LR
LE2EQRITIY, T FyBERE2EO
PEBIBEZR L2, $72, Vo F v HERE
2 H TR ICRE L 2RI TXT (n=6) L
B IgM JUEBEHETH o 72,

m 2 =5

L, 7V EREAEAE LIRS IeM B
PRI RIE DM RE RPN 2 520 L 72 BRI 472
D OMBBEEZBEREMICED L HICEFEMTE
Hh? QEBEHFRELOMBBREY
QHAWREL THEL 2o TR AMORE
HERETOBBERNZEOREL THES
BELEBSNEATHD,

R FLTERITATLTVHERE YA VAD
BIEFEIRHIATH Y, HARENT 2009~




LIS - ECOLE6HE - 2013468 69 : 973
4 p<0.01 N
8.00 s N N
.8 n.s
7.00 - ®
@
&
6.00 @
8
5.00 ® s
35 H °
i ]
G 4.00-
E :
3.00
1.00
@
0.00 ——— - : 8 |
721 (n=26) 1A {(n=8) 2E (n=6)
T HETERE - n.s. : not significant

H 3 ifkigde s F O BRE

R4 REBEICBIRBMBBO AL EHED
TURS [gM JuikRilsRo b

Early
(~3day)

68.8% -

ARG (g3/8)

68. 8%

A *j:%i% (33/48)

68. 8%

B HE (33/48)

Intermediate Late
(4~14day) | (15~28day)

96.7% 100. 0%
(58/60) (2/2)
96.7% 100.0%
(58/60) (2/2)
95.5% 100.0%
(57/60) (2/2)

%Bib%ﬁéhﬁi%m®lﬂﬂ,%AMT
HHEEIEEIDODHEPR GI MY LIZEL - T
Bo LDURRBT 79 Y OWRT, FBEYA NV
ADFAT (FA) #k& T 75 VROFUENEILF
SThHY, BETEHOECITAERCELS
ABVIERRENRTVEY, LizdtoT, N
A TERIE NIRRT 5 2 L IERE
Bl e L, BEEERL .
”ﬁ&ﬁ%@ﬂﬁﬁ@mﬁﬁgmm%ﬁm
TRIZOWTORE (1) T = BRIBTEATHL (N
FFA) KBWCHRBEENHEL 2o TWw5b
BEWET Wz, BEMIZBEAEM 2L 13T

RS OBIEEOHER &R L. WHOY 12X 5
E, RBOBE, B HEZIHE (Barly) *
COMER O ToM FlEBERE 60~70%, 4~

14 H (Intermadiate) Tl 90~100%, 15~28

H (Late) Tix 100% & FRESN TV 5, S HOD
BT RIE, CoRFEIIBVTH ZoHEITE
B (RAo L7280 T, KAESOERE
I EBRLBBBREREYSTHL D O LA
Ehb, B, BHEAEIRBHIK6 AR
%%W#%?ﬁbemé#,;hiﬂmﬁm
PBRBEELEZ L ICL2HETH S, .
%ﬁﬁﬁ%ﬁﬁ?é%n,ﬂ*ﬁ@%%w%
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HRAREBELEOHNZOTRMGE EOBRERET 55
Z, Lo ) EHBELTEIRITNER 5% v,
F TR BREWAESL X OBk Hv, &%
B FRD [1gM capture ¥ % BUSJEE &
LTCwB AMEIE (F1) BXU, [1gC WINE
ERIEEIE LTw5 BARE (£2) 12on
TOREBBREZER L. BEMZE, EboD
HELD, BH—3EE - BE—FEN100% %
R L7z HEREREOHEE CRE—SKPF
NFEN98.9% & 98.4% L EH XN TWwW5B 2,

SARBCHITT B &, BIFR—BEA R LD

DEHIWITE Bo BIEREIAMHARICE
B THERRE] 13, BERECHERE

EABRHER 720 v b 7IBICEEE

SN, —ERFHERROEHRE IR 20ICE
BRRE Rz L Tn5b, FEMER & B 2 K
HeOWERBEIHERE LGE T 23 BT
DEIEETH b, BRNAE O L RHIEED
EPRME/ ISiREZ L Tw b b 0 LR
ENbo 7z, BHEAEDORISEHETH 5 [1gG
W] 2 73R & B IZRED
HEETH LI & HRENT,

BB DRI LT BBUE, WEREOR -

MR ED R RATRE B L TR T LW
CDRBT SN RVHERTED AP, HoRE
P B BV CTHURS 1gM PRl s
A EPHERBS TRMERIATY
2979, 22T, MORBWREBES L )RR
S v, F—0MMERTH SR E
e AMBRELORBEEERL: (3. &
FOBE T, 778 (n=20) & E2REHS
(n=15) TW, LHLOMEITBNTY, HUk
% IgM FLRB I 2 HIE S N B AR b h
iroize AP (n=30) Tik, AMRETIZ]
B (3.3%), FERMEAE (n=57) T 18 #
(31.6%) DHURRE IgM FEBER 2580 bR
720 TIUCK LRAMER TIX, S ERE L2 RAE
BT, HkE IeM PR EFIZED bh
BhoTze AFRIECTORMEFIC OV TIEEM
BEATIREEL T2V, 162KRETT
RS IgM OPRIEHAS 2.0 % Tl - Tz,

BRELdEs B 6955E6% 201346 A

REOKEOMBETH 50, HEEOMET
HBHEOH, BEY A IVADEIICHME M
NWHREELZFETLON, CFETOILHFT
DREOER & LUCHR S N5, 2 OB,
SROMMTEE 250 Lo Lads, BMER
B TEHBTRETCOMES (hoRBiE
BICB BHE IgM HilE OB E) % +512
RRTE, REOREMIIBIMIZMELZDD
LEzZbhb, i, HEBKTTOHKE
IgM FURe B0 x BT L7=f R (K 2), &
FIHIE L 7B ic o Cid, ARBES CHIE R
BMrlblthiand, B BEbEo&h L
PRI ES SN Dol 2D E
oY, BWICEET S L) 2B
iR H R RERE ORI B TR, ok
mid, X DRERENHEL, FEue T WG
IsMBEHREL o 2b DL HBE NS,
VEBITED H05, WET 7 F BEREH»H
WA TORBREBFHIOMRF 2 EM L, 1.
1w E T 7 F BRI L 12 Mann-Whit-
ney's Utest x BW T L7z 25, U7 F
CEMBEZLE I HEME, BXUU 5V 1H
BAL 2 HRE T, MEMICERREDONR
Mol ToF oEEEL L L 2 BEEE T
BHEICT 7 F > 2 BEEO I SRR MR E
Thole TOPNIT 7 FVERLIVH1E
EE L7z 12~14 o 4ER &, BB T
THO 2T R E 35 MOEPTH 5. PUE 1gG
PR E T X o 7275, BUkkE IgM L
B TH o 72720, ALPOT 7T v Ra
THHDDOLHFEIN D, FAEMTPABHER
ETRHHD, 0L ICHEEROERIKE
MBHHENDE L, EWITE wEEER
PRRESNIHAIC, BERBELTHEHRTE
AU REME D R E N7 '

W

SERE L3 EmIE, BUEREIC 2o Ty
LA DFEE R ERE TOIRE IgM Sl o
BIBDPEDIA S, BERICHBFRELH
STHLILITRENIz, T, BEHBIZED
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Bmgo IgM BMEZBE L Lok (Rl
FEE) b WHO off#fi&E & 68 L7, E61C
[TIgM capture ] ZUSFEHEICHEH L Twab
7o, HAMZBETHEREBONITE LR
LLERZ LD, ZOFEMERD [HURE IgM Hidi
BRI & UCHERSnARIC L, e
DIHEEZWNILMIFAIIMER TH 1l ) ORE,
IEREMEZ o b 0 L Hiffshd,
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DA JVAICRD,
I, — gl CEFRBEHSR T HRE(TIE EIAEDENTSD, CF &l
| 7I< JE]]'Z@“ %@ﬁﬂ@?ﬁ?ﬁt LT, ﬁf?(aﬁ NT /z*i PA /ja‘b\ I‘U”Zf

MF&%EFUmU%%@Eﬁ%J%ﬂ%ﬂ%HD%

NT )Yb H| 8"T ﬁtﬂt@ﬂ

CF ! complement fixation (¥
HES)

NT : neutralizing method (&
)

HI - hemagglutinaton
inhibition (FRIMFREFLEIH)

PA : particle agglutination(f

FHE)

IAHA @ immune-adherence
hemagglutination assay (%%
fHEFIMEEE)

EIA : enzyme immunoassay

(B %)

LA : latex agglutination (3 &
v 9 ZRE)

%1
EEMEY & 5RENE T
ZRERE X, BB, BB, K
B, NIRRT 12819, B
- BFRYANR, ABFFR A
WREETHB.

%2
SRR & YRR
E R

EMFHOTFE GEFTREZS
RiS%Z inviro DR TREL T
KOS h3HETHY, WES
HHtE e WHBR ERIET 2HE
BEMEEISAE T2 HETH
3.

M AEEOSE
@ﬁ4WX?%@mﬁ&iMEE§#6ZEﬁL“ﬁﬁﬂ%“

b0l 2 BERBATET, WETAMER 2BERARL, 4
NVAFE I E T A VAB L KB &Y, Bolzv A VAERMEL:ED
CINTE), Bolow A VAHE 2RI E S S67-0 (M), 7
RS U7 PSR &6 2 BT 0Bk (PA ) 2RI L 72 R Ik Tk
£ x4 (JAHA %), VEMZEs 258 Th 5. PR HADNER
RO () TERENS.

B —oOFHERME— AREFRET, NET B2 —SRECH
ML, —ZFBOTANVARBEERESE, b LHAER2RBR 38T
WIE LR PET 5 HHEEIAE), S L-RRAGEaRE Ty 7 R
OB LARE) CWET 2HETH S, FMMIGERL 285 THRE
b (BIAffi, EIRSMHAT).

Ao BEREGER

ePEFEC L VPRFERIEL S L, Bl 2 FECHE Lok
BERMUMEITERLTY, FRELCIVEINIHMEIER LS 2 &
(B0 : B35 HIHUAR 8 B3 FR95 NT HUMK 16 S5 1Y) 2 5, i SRR EHE R
(WHO) 3R iE " 28 L, BoHETHE LTS R UHEER
FHE TR (EREAL, TU/mL) 2 RRT 52 LE2RDT VS,

SRR E SRR

® W IR L R PR & ORI, AWFNYIEER = B0 sy
EE X IR AEOBBRED 5. 4 VAREOSEIICE, I
JE & @ affinity (F&77) R WEUEDSEL S b 720, WHFHHGEE X
D%é%%%h@g#ﬁ(%mémé# MGk 2 WEST 5 L &

, BETIARCHRR R T 5720, EWENTAR L WS AR

Mﬁ@ﬂ?b»@%%#&a

WM PANEFE L LCNTE, HIBEA Y050, WKL
EHEE LTEIARE, PAYE, LABELR LN H L™
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AR & BT, ﬁ%%%f%ﬁ

e 4 VATRIZEE L BEICST o5, @memﬁ&%mm%ad&
WHAR T CRINTE 2235, FRRIICELRD 3 5 B3 555 7 BB A
LRETFHAE TS 220, B RB R L OB 4V ARRET
1, BUIURGD HEOPRITZm o T, WA VAT L 2 WPTRAT
O, A NWAIZEGT 58RI RGBS E DA E D, FSAE 2SI

SND TGO BB, B U CHIET B AN 12 R B B o #i B
FHotkiz ﬁ%fmﬁ):w%@%ﬁ%ﬁémwﬁwﬁ%W%ﬂr”H%n

5. PUREMEOFKEI NTH R <28 Th 5.

& FRE R S T IR BSREF B HLAE & B F R BLARI I3 LT B35, KiE
2LV TADRIEF MR LW Wn?, FEE, KREEBO
FEREF BF BT 2> O 388 U CHRSEF MBS RIE S T b (@), K
DFIEF PRI, IAHA T4 5D, BIABT 40BIAMELETH Y,
LY TATIREIABET4.0EIAMU ETH 5.

PEPUR 3 B2 & 5 EIERSAAT B, 2 BRI

oA NVAKT A

O EBEEBREORGRAETEE T 7 F o EEEE

: miu/mL -
NT

& .=2 =4 =@ =2
PA - & (28 =64 =512 . =32
 EIA-D EIAME ,>4o =40 . nd <40 -
 EIA-S miU/mL 2300 ‘nd . nd et
CHE z8 =8 | z16
i wumL =10 ‘;ﬁ>15~25 :
o & - z8 =16  z82. . =8 =16
EIAM =4.0 '250 «5>75~425 <40 ' <80
U/mb o z8 z100 R
LA w/mLo=10 =10
%*ﬁ~f]71%v94>2 ond
o iU/ f >1o01f
A7 EAD EAM =40 nd
A L EA-Sff S zB00 nd

D 7L H4H, 8 S %L, nd: not determined (GRRE), BIEEERAMOERIEERE,

*WHO BOERELR £ E8 L, EREERY & 3 BAE G EBEREMIU/mL) T

RETBLIKDTV 3.

° FRZE HUERBREEES VY, BEGNT, PA EACHETZEET 2.

°WE, BB OREFEIMAM, BAFHRAMEERIIATOIY, KB AL TIDRETH
MEMEHLE N TVAY. ZBRR TR 25 FIChil) ERORETEEL, VIF HOR
EEEREBRLTVE.
°DH%$USE®EMt%k%ﬁ@ﬁ@t@@ﬁi?#%@ﬁ&iT%T%%# BEREE I
ANTECHOEH LA SHHOKE EIA L 100miU/mL & D31 O7KE EIA Hifk 2.0EIA
MY 5. : : ‘
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*3
HEEDEDPTOY 1L ZHED
FBEENL, BELAETTI
ZERR LY AL R IETE % 4]
TR LB D, EERNOHKE
DEVE % in vitro TEMET 2 H
EFNTHETHY, NTHEREY
AIVIMEEEDEELTH
37 LpL, NTEZAET
BT L P SEREIC
T 3B BETHY, &
EEBEBESIDPBZ D, K
EOBRFEAET BICERHEZ
Thad. KEORKEZEEBET
BET3-0ICFBEhE0N
EIANETH 3.



40 @RE Uz v U TEREREE

@ BIEFHEIC & B HAM (KiE ~ EF'%{E) @E?ﬁsﬁ

B NT 4f=150miU/mL
: NT 4% =FEIA-D 4.0EIAff

s =PA 641

NT 16 f&=Hl 84 V
; m;zj‘m 8fE=1A 81U/mL

‘ =EIA-D4.0EIAffi
KiE JIAHA 4= ElA D4OE|Aﬁ o
~ EIAL D40ElAmﬁ - EIA- SEOOm!U/mL s
EIA-D : BEREE (52 # M), EIA-S @ BREME(S
AR,
EIA;%T/HIE?“Z,%K mb‘*ﬂf#‘gﬁﬁi{ﬁ(%j‘éhé1ﬁﬁﬁ

3. EFRRENED S 3 BIE QTN S 78 ICEREA
THRRENS.

HRLUTHAEMZEE L CW22BE L NTH% HIE PAELREE 2%
K TAHMBICER L CHFHLET 2008~ RMTH A, EIAE(T VY
R, YA Y AEBID), LABOHMKMIEERTIRENLD, NT#&
PHIEEOERMEEZRFT L 51, 22EETAHBICERLTHS
W B OBERTH 5.

e AT e T 5 L 3L, AEBEEDN S BT HHMEM L RD 5 HE
&, MHBEERPORD L HELLDH 5. ~

e NT % HI & EIA B0 EEE T, BuHiAficiiziz s Liroy

RIZH B4, BVHURMIE T3 NT Judl© HI}’“/{ZMEMH:?‘L‘( EIA Hifk
i3 R ENBMETDH 5.

OB PRIE T EITIX, NTIE, EIAME, PABELRENH 525, NTHE4
1 150mIU/mL ICH 4 L, EIA $i4fk 4.0EIA fili, PA §ifk 64 #512I3134
Y359, ESTATE, HI Pk 8 513 LA $ifk 8.01U/mL, EIA ¥ifk 4.0
EIA 213 I3H% 3 5. AEHAETIE, TAHA HiMk 4 8137 > BIA Hifk
4.0EIA fifi, 3 —* ¥ 2 EIA $ufk 200mIU/mL (IZIZHHE§ 5.

. m@m : : e

L e, Bk LORETHICE, BESRLY A VAR LBES EE
L O L ABIRL T 5. Thbb, BERAS L RETHCEE
L HRMESBETH D, BERISS R LECHMETRET g s
E %2

L e @ CESRREREEEREO Y 2 Y Em OB - SRR A
L ARSI R R LY. R OEEGEERD DR AOREET

HY, BU%DADEEFHZ2HBELb0ThHDL. - OEEIPRTE
LRI 0THY, BEFEREESCEN L ORMMEEL, 2545
b2 D ERBIT s F VBRI o TR, T2 F Y ERT ol

L ADEI AL TR BT R L OREL RO TR
| e BBRIE AR, RBEBEREE RIEBL, WBEUANARELT
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7 (MCV) LJRB Y A VAR ELT 7 7 (RCV) ® 2 MR E BZIL
Twb. MCVB LU RCV D2 MM E %1 T\ b A, BEERRES
OBBEHREIHL L Tz LTHEMBHRERETH 5%

2 3Tk

1) FEERI. HUAMeE— B - R KICT B T ik ANBEGRRIE 2011 5 23 1 89-95.

2) Plotkin SA. Correlates of protection induced by vaccination. Clin Vaccine Immunol
2010 ; 17 : 1056-65. ‘

3) BERIE. RBEPOLALT 7SV ORAE HAERAR  HAERMDEREHE
2013 ; 22 : 13-24. :

4) BERIE. WS - BB - KE - &Y TR Bk S X OIS BT B RS
HEDOREDBIA. FEHE 2006 ; 60 : 483-8.

TANIIREAE S 41

MCV : measles containing
vaccine :

RCV : rubella containing

" vaccine

*4 .
Tk, EEAEERH LMY

L UFERED, BEROR

CRlEREERER B AL, 5 -

A&, BEULEETIF 94
WABDEBELEDP > EATH
Y, BHLEBEBEIFRETH
3. B

=D

AERREOENEDEE

O MEEOER HENEEORRIEE, LENMEEOER)
Q@ RO (MRSA, ZHIWHEEE L) '
G EEREDZ (BEERE, S1EEGTE)

@ FHHEBOER FERERET I F >, Hb T o7Fixd)

MERREOEAEIEL, BALLBICEEBLTVS. BAEOEREEMS T LIE, BREEDY]
HRRICEVWTAYE I ETHD. BREDEEBORELE LTUTOTENEZLENS.

NEOMEBIYWEDEH T, FERIGHUMIE - BN CBREBPELNZ L. UL DOMH

TCHERMMEOREAEDEEZ REBEH LZEAT, BHL{A5SNTWSDIE Yale New
Haven Hospital D7 — 42 TH 5. 1928 LV, FEHNICHERDOBRREOEE S HZEFTEICHRS
LTW3. ChiciseenT, b 1973 F£& U BRI hEREEOS e RMMEDEAELE T &
DBEDICHE e WIOETELILT—22F L TRARFERERETRE L. DDOTHES
12 o1 GBS (B BEAMRN ILFE, ML TWa., ChIFHFRIC L GBS DAY ) —Z > 75T,
FBIEEDDRBEICT 2 ) DOFHR/REETIREOWETE ofclcdlcEBS.

1935 &, YL T 7HIDRBREEDBRRICHNONTLER, BURLLRLVREREORR - BRI
FOMSmICEIL, EERPLROFEITANTILELEEIONTVS. LKL, WEMEDEED
AGRSBEFICLAEBIE, REICHEBREEZDY FO—/VTETCWVEW. TFEEZE0,
ReBZ, BEEZ, bOREAZZITTIID. ‘

TRE BB L—%ﬁ‘f’%ﬁﬁﬂ'ﬁ)
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