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Very Early Pertussis Vaccine Confers Protection
B Y  PAT R I C E  W E N D L I N G

Chicago Bureau

C H I C A G O —  Monovalent acel-
lular pertussis vaccine given at
birth and 1 month results in im-
munogenicity in infants by 2
months of age, according to data
presented in a late-breaking
poster at the annual Interscience
Conference on Antimicrobial
Agents and Chemotherapy.

The finding is important be-
cause most cases of severe per-
tussis disease occur in infants less
than 4 months of age, before
they are fully vaccinated. The
currently recommended vacci-
nation schedule for U.S. children
aged 0-6 years calls for diphtheria,
tetanus, and acellular pertussis
(DTaP) vaccinations at 2, 4, and
6 months of age.

Two doses of acellular pertussis

are thought to be crucial for pro-
tection, but are typically delayed
until at least 6 weeks of age be-
cause of concerns that the new-
borns’ immature immune systems
may not recognize the vaccine
and respond by making antibod-
ies, and that maternal antibodies
may interfere with vaccine effica-
cy, lead investigator Dr. Nicolas
Wood told reporters at a press
briefing at the conference, which
was sponsored by the American
Society for Microbiology. 

“We think it’s an important
study because we were able to
show that the early doses at birth
and 1 month could get you high-
er antibody at a time [when] if
you do get pertussis infection you
are more likely to get severe dis-
ease,” said Dr. Wood, a pediatri-
cian and clinical fellow at the
Children’s Hospital at Westmead,

New South Wales, Australia. 
Dr. Wood and his associates at

the Women’s and Children’s
Hospital, in Adelaide, Australia,
examined the immunogenicity of
birth and 1-month acellular per-
tussis (Pa) vaccination in a cohort
of 76 children. Serology and per-
tussis vaccine were provided by
GlaxoSmithKline. Each dose con-
tained pertussis toxin 25 mcg, fil-
amentous hemagglutinin 25
mcg, and pertactin 8 mcg. The
children were divided into three
groups. (See accompanying chart
for vaccination schedules.) 

At 2 months of age, infants who
received pertussis vaccine at birth
and 1 month had significantly
higher antibody levels against per-
tussis toxin and pertactin (an anti-
genic protein in most pertussis
vaccines) than infants who re-
ceived pertussis just at birth or

who did not receive any pertussis
before 2 months of age.

The infants were followed for
4, 6, and 8 months, and at all time
points, the infants who received
pertussis vaccine at birth and 1
month had higher antibody lev-
els against pertussis toxin and
pertactin than infants on the oth-
er two schedules.

The difference in antipertussis
response was significant at 2, 4,
and 6 months for group 1 vs.
groups 2 and 3 (P < .05), and at
2 and 4 months for group 2 ver-
sus group 3 (P < .05).

“By the end we were able to
show that giving the early doses
had given them earlier antibody
protection, and by the time
they’d finished the schedule, the
antibodies were equivalent to
those [in] babies [who] started
later,” Dr. Wood said. “So it 

didn’t result in the sup-
pression of the immune
system, which was of one
of our concerns.”

Among the 75 evaluated
children, there were no se-
rious adverse reactions.
One child was exposed to
pertussis, which resulted in
a mild case. Because there
was only one exposure, Dr.
Wood said no conclusions
could be made about how
protective the early sched-
ule is against disease. Un-
like hepatitis B, there is no
specific antibody level cut-
off point at which protec-
tion can be guaranteed.

Larger trials are needed
to consider the combina-

tion of pertussis with hepatitis B
vaccine at birth and different
schedules, said Dr. Wood, who re-
ceived research support from the
Financial Markets Foundation for
Children in Australia. 

Dr. Claire Anne Siegrist of the
Centre of Vaccinology and the
Neonatal Immunology, Universi-
ty of Geneva, said in an interview
that the findings confirm results
reported previously by her and
her colleagues. “What all of our
studies have shown is that you
can give the first dose of pertus-
sis at birth and already have a sig-
nificant immune response much
earlier than if you wait until the
age of 2 months, which is the reg-
ular timing,” she said.

Further studies are needed to
define the best dosing schedule,
she said, and to entice vaccine
manufacturers to create a mono-
valent acellular pertussis vaccine,
which currently is not commer-
cially available.

A third study, reported by Dr.
Natasha Halasa at the Inter-
science Conference on Antimi-
crobial Agents and Chemothera-
py in 2005, supports the use of a
monovalent pertussis vaccine, as
antibody suppression was
demonstrated when pertussis
was given in combination with
diphtheria. “One of the theories
with the diphtheria added with it
is that there may be some intol-
erance early on that is interfering
with the antigen presentation
with pertussis,” Dr. Halasa of
Vanderbilt Children’s Hospital,
Nashville, Tenn., said in an 
interview. ■

Schedules for Study of Early Pertussis Vaccination
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Group 1 Group 2 Group 3 
Ages (n= 27) (n= 23) (n= 26)

Pa* Pa*
Birth Hepatitis B Hepatitis B Hepatitis B
1 month Pa* None None

Infanrix Hexa Infanrix Hexa Infanrix Hexa
2 months Prevenar Prevenar Prevenar
4 months Infanrix Hexa Infanrix Hexa Infanrix Hexa

Prevenar Prevenar Prevenar
6 months Infanrix Hexa — Infanrix Hexa

Prevenar Prevenar Prevenar
8 months None None None

*Monovalent acellular pertussis measured by GlaxoSmithKline, Belgium.
Note: All vaccines are Australian formulations. Infanrix Hexa vaccine contains diphtheria, tetanus toxoids, acellular per-
tussis, Haemophilus influenzae type b, hepatitis B, and poliomyelitis (inactivated) antigens. 
Prevenar is a formulation of Prevnar.
Source: Dr. Wood

Tuberculosis Infection Growing Among International Adoptees
B Y  M I C H E L E  G. S U L L I VA N

Mid-Atlantic  Bureau

Mycobacterium tuberculosis infection is
becoming increasingly common

among children adopted from foreign
countries, Dr. Anna Mandalakas and her
colleagues reported.

Because of this risk, international
adoptees should receive tuberculin screen-
ing as soon as possible after their arrival in
their new country, wrote Dr. Mandalakas
of Case Western Reserve University,
Cleveland, Ohio, and her coauthors
(Pediatrics 2007;120:610-6).

“In addition, because of the risk of a
false-negative [screen] after recent expo-
sure to M. tuberculosis or secondary to
malnutrition, clinicians should consider
repeating the screen 3-6 months after chil-
dren arrive in their adoptive countries and
when nutrition has improved,” they said.

The team performed a retrospective re-
view of 869 adoptees (mean age 26 months)
who presented to the International Adop-
tion Clinic at the University of Minnesota,
Minneapolis, from 1986 to 2001. In addition

to receiving a tuberculin skin test, each
child underwent a nutritional assessment
that included measurements of weight,
height, length, and body mass index.

Twenty-eight percent of the group had
evidence of chronic malnutrition, and 5%
had evidence of acute malnutrition.

Based on a previously published analy-
sis of a subset of this group, the investi-
gators expected to find M. tuberculosis in-
fection in about 12 (1%) of the 869
children. The rate of infection was much
higher, with 12% of the group (102) show-
ing a tuberculin skin test (TST) induration
of at least 10 mm.

The frequency of a positive skin test did
not differ among birth countries nor was
it related to the presence of malnutrition.
However, the proportion of children with
a positive skin test increased over the study
period. When the investigators controlled
for the effect of age, the odds of having an
infection increased 7% for each year dur-
ing the study period. 

The risk also increased 142% for each
additional year of age for children who
were younger than 24 months at the time

of screening, and 15% with each addi-
tional year of age for children older than
24 months at the time of screening. This
linear age-adjusted risk was present in all
birth regions, the authors wrote. “Al-
though this increase mirrors global trends
during the same period, the degree of in-
crease is substantially greater and high-
lights the need to identify factors within
the orphanage that contribute to these
children’s risk for infection.” 

The significantly increased risk among
younger children probably reflects their
close contact with infected caregivers.
Most of the adoptees came from orphan-
ages in which they were age segregated, so
it’s unlikely that they contracted the in-
fection from older children or communi-
ty members, they wrote.

“Our data suggest that a significant por-
tion of children who live in orphanages are
exposed to infectious adults with active tu-
berculosis. In children with exposure to an
infectious adult, the TST should be inter-
preted as positive when TST indurations
are greater than or equal to 5 mm. There-
fore, our study likely underestimates the

number of children who would receive a
diagnosis of M. tuberculosis infection if the
history regarding tuberculosis exposure
were available. In addition, children with
recently acquired M. tuberculosis infection
may not have fully developed their im-
mune response and associated TST re-
sponse,” the investigators said.

They suggested that that added screening
such as chest x-ray and a repeat TST 3-6
months after arrival may be a good idea in
internationally adopted children with TST
indurations greater than or equal to 5 mm.

“Although our study did not demon-
strate a statistically significant association
between nutritional status and TST reac-
tivity, this lack of association reflects the
small number of children defined as se-
verely malnourished in our study and the
resultant limitations in power to complete
nutritionally stratified analysis,” Dr. Man-
dalakas and her associates said. Previous
studies have shown that malnourished
children—especially severely malnour-
ished ones—who have an associated im-
pairment in T-cell function may not be re-
sponsive to the TST. ■




