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BRIEF COMMUNICATIONS

cells and is easily isolated from both the subject’s plasma and periph-
eral blood mononuclear cells (Supplementary Methods). Her viral
load cannot, however, be Quantified with a group M-specific commer-
cial assay (Amplicor Monitor v1.5, Roche) or with an academic assay
(Generic HIV charge virale, Biocentric®) (Supplementary Fig. 2), We
did not obtain amplification with complementary group M-specific
PCRs (Supplementary Methods). We initially suspected HIV-1 group
O infection, endemic in western central Africa, espedially in view of the
subject's Cameroonian origin. However, amplification with our usual
group O primers failed (Supplementary Methods and Supplementary
Table 1), leading us to search for a divergent virus by using a nonspecific
extra-long RT-PCR method. We successfully amplified the viral genome
with this approach, allowing us to fully sequence it (Supplementary
Methods, Supplementary Fig. 5 and Supplementary Table 2).
Evolutionary analysis of the near-complete genome sequence (Sup-
plementary Methods) shows that the RBFI68 strain is most closely
related to SIVgor (Fig. 1a and Supplementary Fig. 3), and simiarity
plotting confirms that this relationship is maintained in all regions of
the genome (Fig. 1b). Before the discovery of strain RBF168,
HIV-1 group O was the lineage most dosely related to SIVgor, but it
is too divergent to be directly derived from current SIVgor strains*, As
strain RBF168 dusters significantly with SIVgor strains (see support
values on tree, Fig. la and Supplementary Fig. 3), the most likely
explanation for ‘its emergence is gorila-to-human transmission of
SIVgor (Supplementary Fig. 4a,b). Similar to the proposed chimpan-
zee origin for the HIV-1 group O and SIVgor lineage*, we cannot rule
out the possibility that SIVepz gave rise to strain RBF168, either
indirectly by transmission to gorillas and then to humans (Supple-
mentary Fig, 4ab) or directly by transmission to humans and also to
gorillas (Supplementary Fig 4c). Detection of RBF168-like viruses in
chimpanzees would be needed to confirm this possibility.

Strain RBF168 thus represents a new HIV:1 variant and is the
prototype of a new human lineage that we designate as putative group
P, pending the identification of further human cases, in keeping with
nomendlature guidelinesS. The human case described here does not seern
to be an isolated incident, as before coming to Paris the subject had lived
in the semiurban area of Yaounds, the capital of Cameroon, and reported
1o contact with apes or bush meat (Suppl. ¥ Methods), and the

The human prevalence of this new lineage remains to be deter-
mined. Strain RBF168 shows typical HIV-1 behavior in serological and
nonspecific molecular tests, suggesting that it could be circulating
unnoticed in Camercon or elsewhere. HIV screening tests and
molecular tools have improved markedly over the past two decades,
enabling the distinct HIV types and groups to be detected. This
increased sensitivity, however, may paradoxically mask ‘the circulation
of divergent strains. Indeed, néw variant infections can now be
detected only by monitoring discrepancies between immuriological
status and virological results in molecular assays. Currently, there is no
simple detection algorithm based on existing serological and mole-
cular tools, and, therefore, only nucleotide sequending can identify
further HIV-1 group P strains.

In condusion, our findings indicate that gorillas, in addition to
chimpanzees, are likely sources of HIV-1. The discovery of this novel
HIV-1 lineage highlights the continuing need to watch closely-for the
emergence of new HIV variants, particularly in western central Africa,
the origin of all existing HIV-1 groups.

Accession codes. The near -full-length sequence of strain RBF168 has
been submitted to GenBank under accession number GQ328744.

Note: Supplementary information is avadable on the Nature Medicine website,
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variant’s high level of replication in vivw and ready isolation in culture
indicate that it is adapted to human cels. This eficient replication of
RBF168 is rather unexpected, given the absence of an arginine (or lysine)
at position 30 in the Gag protein, considered a signature of human-
specific adaptation of HIV-1 (ref, 9). Contrary to most HIV-] strains
(apart from group M subtype C), but like SIVgor and all SVepzPrt
strains’, RBF168 has a methionine at this amino acid position.
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Practice of Feeding Premasticated Food to Infants: A
Potential Risk Factor for HIV Transmission

WHAT'S ?(RE:‘WN &N THIS SUEJECT: Although some caregivers
© are known to premasticate food for infants, usually during the
weaning period, HIV transmission has not been linked to this
practice.

WHAT TRIS STUBY AGBS: The reported cases provide compelling
evidence linking premastication to HIV infection, a route of
transmission not previously reported that has important global
implications including being a possible explanation for some of the
reported cases of “late” HIV transmission in infants, so far attributed to
breastfeeding.

|

OBJEGTIVES: Although some caregivers are known to premasticate
food for infants, usually during the weaning period, HIV transmission
has. not been linked to this practice. We describe 3 cases of HIV trans-
migsion in the United States possibly related to this practice.

PATIENTS ARE METHODS: Three cases of HIV infection were diagnosed
in children -at ages 9, 15, and 39 months; clinical symptomatology
prompted the testing. A thorough investigation to rule out alternative
maodes of transmission was conducted. In addition, phylogenetic com-
parisons of virus from cases and suspected sources were performed by
using the C2vV3C3 or gp41 region of envand the p17 coding region of gag.

RESULYS: In 2 cases, the mothers were known to be infected with HIV,
had not breastfed their children, and perinatal transmission of HIV had
.. previously been ruled out foilowing US HIV testing guidelines. In the
third case, a great aunt who helped care for the child was infected with
HIV, but the child's mother was not. All 3 children were fed food on
multiple occasions that had been premasticated by a care provider
infected with HIV; in 2 cases concurrent oral bieeding in the premasti-
cating adult was described. Phylogenetic analyses supported the epidemi-
ologic conclusion that the children were infected through exposure to
premasticated food from a caregiver infected with HIV in 2 of the 3 cases.

COKCLUSIORS: The reported cases provide compelling evidence fink-'
ing premastication to HIV infection, a route of transmission not previ-
ously reported that has important global implications including being
8 possible explanation for some of the reported cases of “late” HIV
transmission in infants, so far attributed to breastfeeding. Until the
risk of premastication and modifying factors (eg, periodontal disease)
are better understood we recommend that health care providers rou-
tinely query children’s caregivers and expecting parents who are in-,
fected with HIV or at Fisk of HIV infection about this feeding practice and
direct them to safer, locally available, feedmg options. Pediatrics 2009,
 124:658-666
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The availability of antiretroviral medi-
cations, the appropriate use of cesar-
ean delivery, and -the avoidance of
breastfeeding have dramatically re-
duced the incidence of mother-to-chitd
transmission (MTCT) of HIV in the
United States and other developed na-
tions. Every diagnosis of HIV infection
in a child, especially in the developed
world, should prompt us to identify
missed opportunities for diagnosis
and intervention to prevent MTCT.\2 Al-
though the practice of premastidating
food for children, usually during the
weaning period, has been described in
varipus parts of the world¥® inciuding
the United States, HIV transmission has
not been linked to this practice. We re-
port 3 cases of pediatric HIV infection
that are likely to have resulted from a
child, who was not infected with HIV, re-
ceiving premasticafed (prechewed) food
from an adult who.was infected with HIV.

PLTIERTS AND METHODS

Local health departments investigated
the 3 cases through interviews with
the available involved adults and
through review of medical charts.
Blood specimens from the children,
available family caregivers, and the
sexual partner of a deceased care-
giver were sent to the Centers for Dis-
ease Control and Prevention (CDC) for

HIV nucleic acid extraction, polymer-

ase chain reaction (PCRY amplification,
and genetic sequencing of the C2V3C3
or gpd1 coding regions of envand the
p17 coding region of gag® These re-
gions are commonly used for phyloge-
netic comparison of HIV sequences.to
determine relatedness between strains
when transmission i§ suspected. Phylo-

' _genetic analysis has been widely used

in transmission cases, both epidemio-

logic and forensic, and both person-to-

person and transmission chalns' In
brief; sequences were edited with Se-

_quencher 3.1 software (Gene Codes,
" Madison, WI) and aligned with the SE-Al

1.0 sequence alignment editor,'¥ The
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Modeitest 3.04 program'' was used
with each alignment to test for a sta-
tistically justified model of DNA substi-
tution for use in the phylogenetic tree-
building program by using neighbor-
joining methodology implemented in
PAUP*2 Because of the epidemiologic.
focus of this report, phylogenetic anal-
ysis has been used to eithier support or
fail to support the conclusions of the
epidemiologic investigations. Available
family caregivers consented to speci-
men collection and participation in the
investigation. in addition, consent to
report deidentified case details was
obtained from the mathers of the chil-
dren in cases 1 and 3. Case 1, who is
now an adolescent, provided his as-
sent as well. Unfortunately, Case 2 and
his-mother, as well as the great-aunt of
case 1, have died.

RESULTS

Case 1 (Witami, FL}

In 1993, a previously healthy 15-month-
old black boy was seen by a pediatri-
cian for recurrent diarrhea and otitis
media. The results of a first-generation
HIV-1 antibody test (enzyme immuno-
assays [ElAs]) (Bio-Rad Laboratories,
Hercules, CA) and Western blots per-
formed on specimens from the child at
15, 16, and 19 months of age.were pos-
itive.-PCR-based tests for HIV were not

available for clinical care at that time. -
The results of ElAs performed or speci-

mens from the mother (21 years old) at
these same 3 intervals were negative.

The mother reported that when thé_

child was aged 9. to 14 months, she
and the infant had lived with 8 mater-
nal great-aunt (33 years old) infected
with -HIV. During this time, the great-
aunt helped care for the child and fed

him food that shé had prema;ticated. .

The mother noted that on’more than 1

occasion, the great-aunt's gingiva -

were bleeding when she. premasti-
cated the child’s food, and the mother

saw blood mixed with the prechewed
food; however, at thattime, the mother
was unaware of the great-aunt's HIV
diagnosis. The great-aunt died of sep-
sis and pneumonia related to Strepto-
coccus pneumoniae when the child
was ~14 months of age (~1 month
before the child’s first positive EIA test
result). She was not reported to be on
antiretroviral medications and had an
absolute CD4 count of ~270 cells per
wL on morethan 1occasion duringthe
8 months before her death.

The great-aunt had been in a 124 year
sexual refationship with a male |ntra~
venous drug user who was HIV-
infected. The mother stated that he did
not use intravenous drugs in the house
while.she and the child resided there.
Shedid not recall seeingneedles inthe -

" house (and thus'did not believe that

the child could ever ha)"e been stuck by
one) and did not believe that the child
fad ever been sexually abused by her
great-aunt’s sexual partner. [n addi-
tion, there was no history of him ever
feeding the'phnd premasticated food.
HIV phylogenetic analysis. was per-’
formed on the HIV-1 sequences of the
great-aunt’s sexual partner because’
clinicaf specimens from the great- aunt ‘
had not been banked before her death.
Phylogenetic analysis of the HIV-1 se- ,‘
quences from the child and the great- -
aunt’s sexual partner showed no phy- -
logenetic clustering, suggesting that
these 2 viral strains were not epidemio-
logically linked (Fig 1). However, the his-
tory of premastication in the absence of
known risk factors for HIV transmission
and the possibility that the great-aunt's
HIV strain was from a source other than
her-sexual partner suggested that the
great-aunt was the possible source of
the child's HIV infection.-

‘Case Z {Miamf, Fty -

A ‘biack child born o a mother (36 -

,years old) infected with HIV was fol- ~

- lowed up in the University of Miami .

659 .



A Miami 5 B NOrieans2
Nve2

Miami Denves3

Bite Trans2 Bito Trans1

A Miamis B Nycz

NOrleans3

Case 1 NOrleans1
Baby Mom

Houston2

NYC2

Houston2

Houston3

Mamia Miami1
ami "

Houstond BMN " BiteTrans2 Houstond

BiteTranst
Houstont Denver3d Aunt’s sexual partner NYC1
Bab B.HXB2
2y NOrlsans1
. B.MN NOrleans3
Mather Denvert Miami Case 1
Denvert
Houstond Mousions Houstons Denver2

NOrleans2  Denver2

Miami2

F1.8R020
FIGURE 1

Case 1 (Miami). A, Phylogenetic retationship of the HIV se
from Miami (Miami 1-3. 5, and 6). 15 unrelated subtype 8
City T ang 2. BMN, and BHX82), 1 subtype F strain (F1.8R020), and 2 epid

Houston§ Aunt's

sexual partner

related trar

0.05 substitutions/site

F1.BRO20

quences derived from case 1 and the great-aunt's sexual partner, § tinrelated subtype B strains
strains from US cities other than Miami (Denver 1-3, Houston 1— 6; New Orleans t and'2; New York

pairs (bite transmission 1 and 2; infant and

mother). Shown is a neighbor-joining tree of the Ep17 region of gag, only bootstrap values of >70% are indicated. B, Phylogenetic relationship of the HIV

+ sequences derived from case 1 and the great aunt's sexual
B.strains from US cities other than Miami (Denver
(F1.8R020}, and 2 epidi gically related trar

-3, Houston 1-5 and 7, New Orleans 1

CG2V3C3 region of env; only bootstrap values of >70% are i
f as an outgroup. Sequences from 2 epidemiologically ro
Phylogenetic analysis shows no clustering or epidemiologi

partner.

Pediatric HIV Screening Clinic until
1993, when HIV-1 infection was ruled
out on the basis of negative results
from first-generation HIV-1 antibody
test (HlAs) (Bio-Rad Laboratories) per-
formed when the child was aged 20
and 21 months. PCR-based tests for HIV
were not available for clinical care at
that time. The child had normal immu-
noglobulin levels and a normal CD4
count (abselute count: 1700 cells per
ul) at the time of the negative EIA re-
sults. Neither the mother nor child re-
ceived perinatal antiretroviral prophy-
laxis. In 1995, at age 39 months, the
child was seen by a pediatrician for
anemia and recurrent submandibular
lymphadenitis with abscess caused by
Mycabacterium fortuitum. The moth-

€60 GAUR et al

er’s history of AIDS and intranasal co-
caine abuse without intravenous drug
abuse, combined withthe child’s clini-
cal presentation, prompted the-pedia-
trician to order an HIV-1 EIA (Bio-Rad
Laboratories}, a confirmatory Western
blot, and p24 antigen testing for the
child: all results were positive. A con-
current CD4 count of 24 cells per i
(1%) indicated severe immunosup-
pression. a

The mother reported feeding the child
premasticated table food but could not
recall details regarding the child's age
or her own oral health during the time
she preghewed the child’s food.
Phylogenetic analysis of the mother's
and_the child’s HIV-1 sequences sup-

- . s
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partner, 4 unrelated subtype 8 strains from Miami (Miami 2,3,5,and 6), 16 unrelated subtype
=3, New York Gity 1 and 2, BMN, and BHXB2), 1 subtype F strain
pairs (bite transmission 1 and 2; infant and mother). Shown is a neighbarjoining tree of the
ndicated. In A and B, US subtype B sequence strains were used as references along with subtype
elated transmission pairs were also included (bite transmission 1 and 2; infant and mather).
ical relatedness between the virus from case 1 (Miami) and the virus from the great aunt's sexual

ported the epidemiologic conclusion
that the mother was the source of the
child’s HiV-1 infection (Fig 2).

Czse 3 (Memphis, TK)

In 2004, a 9-month-old black girl was
seen in an emergency department
because of fever, jaundice, nosebleed,
oral thrush, and failure to thrive.
HIV-1 infection was diagnosed based
on an ultrasensitive HIV-1. RNA PCR of
>100000 copies per mL (Gobas Ampli-
cor HIV-1 Monitor 1.5 test [Rache Mo-
fecular Systems, Inc, Branchburg, NJ];
dynamic range of detection: 50-100 000

‘copies per mL). Given the mother's his-

tory of chronic HIV infection since

" 1995, this child had previousty been
screened for perinatal infection. Three

.
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Case 2 (Miami}. A, Phylogenetic relationship of the HIV sequences derived from the mother-infant pair of case 2, 5 unrefated subtype B strains from Miami

{Miami 1-4 and 6), 15 unrelated subtype B strains from US cities ather than Miami (Denver 13, Houst
B.MN, and B.HXB2), 1 subtype F strain (F1.8R020), and 1 epidemiciogically related human bite-tr
neighbor-joining tree of the gp17 region of gag, only bootstrap values of >

on 1-6, New Orleans 1 and 2, New York City 1 and 2,

1-8nd 2). Shown is 8

strains along with a subtype F as an outgroup. S

2). Pnylogenetic analysis shows strong clustering, with an 88% bootstrap support for the

froman fly related tr

pair-(bite tr

70% are indicated. In A and B, US subtype B sequentes were used as reference
i ission pair were aiso included (bite transmission 1. and

r b the virus from case 2

{Miami) and the child's mother. B, Phylogenetic relationship of the HIV sequences derived from the mother-infant pair.of case 2 from Miami, 4 unrelated
subtype B strains from Miami (Miami 2, 3, 5, and 6)., 16 unrelated subtype B, strains from US cities other than Miami (Denver 13, Houston 15 and 7, New
Orleans 1--3, New York City 1 and 2, B.MN, and B.HXB2), 1 subtype F strein (F1.BR020), and 1 -epidemiologically related human bite-transmission pair (bite
transmission 1 and 2). Shown is a neighbor-joining tree of the C2v3C3 region of env, only bootstrap values of >>70% are indicated. Phylogenetic analysis
shows strong clustering with a 99% bootstrap support for the relatedness between the virus from case 2 (Miami) and the child's mother. :

standard quantitative HIV RNA viral
loads (Cobas Amplicor HIV-1 Monitor
1.5 test; dynamic range of detection:
400750 000 copies per mL) were pér-
formed at 41, 60, and 118 days of life.
Resuits of all 3 tests were negative.(no
copies of HIV RNA detected).

The mother (31 years old) had not ad-
hered to highly active antiretroviral
therapy during pregnancy. During
pregnancy, she was started on nevi-
rapine, stavudine, and lamivudine and
was later switched to once-a-day
ritonavir-boosted atazanavir and teno-
fovir because of poor compliance. Her
viral load on the day before delivery
was 35100 copies per ml: The child

was delivered at 35 weeks’ gestation
Fa
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P

via cesarean delivery because of the

‘mother’s high blood pressure and

edema. The mother received intrave-
nous zidovudine before her cesarean
delivery. The mather reported that she
gave the infant oral zidovudine during
the first 6 weeks of life and that the
infant did not breastfeed.

At ~8 months of age, the child was
seen for fow-grade fever and was diag-
nosed with oral candidiasis and & non-
specific viral infection. In the following
week, a red blotchy rash developed on
the child's face, arms, and legs; the pe-
diatrician ascribed the rash to allergic
dermatitis.

A clinician who  routinely queried.-
caregivers about infant care feeding

72

practices, including - premastication,
determined that the mother had inter-
mittently offered the child prechewed
meats from ~120 days of life until the
child's current illness. The mother re-
ported that during the period that she
p‘rechewed the child's food, she had in-
termittently bleeding gums and mouth
sores that later resolved spontane-
ously or with medications for oral
thrush. During this same period, the

.- mother's adherence to highly active

antiretroviral therapy was poor, her
HIV viral load was 499 000 copies per
mL, and her CD4 count was.100 cells
per ul 6%).. -

Phylogenetic analysis, of the mother's

and the child's HIV-1 sequences sup-

¥
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United States (19 subtype B, 2 subtype A, and 1 subtype D). Shown is a neighbor-joining tree of the gp17 region of pog, US subtype B sequences and 1 subtype
D sequence were used as reference strains in the tree, and 2 subtype A sequences were used as an outgroup. Only bootstrap valués of >70% are indicated for the
subtype B branching order. This phylogenetic analysis shows strong clustering, with & 100% baotstrap support for the epidemiological relatedness of the virus from
case 3 (Memphis) and the child's mother. B, Phylogenetic relationship of the HIV sequences derived from the mother-infant pair of case 3 from Memphis and 49
unrelated subtype B strains from the United States. Shown is a neighboroining tree of the gp41 region of env, only bootstrap values of >70% are indicated. US
subtype B sequences were used as reference strains in this unrooted tree. Phylogenetic analysis shows strang clustering with a 100% baotstrap support for the
relatedness between the virus from case 3 (Memphis) and the child's mother.

ported the epidemiologic conclusion
that the mother was the source of
HIV-1 infection in the child (Fig 3).

In all 3 cases, additional follow-up in-
terviews with caregivers and physica!
examinations of the children did not
reveal other modes of potential HIV
transmission (eg, percutaneous inju-
ries, transfusion or receipt of trans-
plantedtissues, other parenteral expo-
sures - or other high-risk contacts
[including sexual abuse] with persons
infected with HIV in the household).

GISCUSSITN

The cases described suggest that HIV
may be transmitted through consump-
tion of food that has beéen premasti-
cated by a person infected with HIV. To

our knowledge, this route of HIV trans-
mission has not been reported previ- -

ousty. Bleeding in the oral cavity of the
adult infected with HIV, who pre-
chewed the food as documented in
cases 1 and 3, wds likely the primary

source of HIV. The caregivers’ lack of

access tg or lack,of-agherence to peri-
natal HIV prophylaxis or antiretroviral
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therapy probably decreased the sup-
pression of their HIV-1 viral loads. This
factor in addition to the children’s
compromised oral mucosa because of

‘" teething or intercurrent oral iliness

such as candidiasis (reported in case
1} likely facilitated HIV transmission. in
addition, tonsillar epithelial factors®™
may have facilitated HIV infection be-
cause the tonsils come into contact
with blood-tinged food and saliva.

In reviewing the cases, it is important
to understand why the first 2 cases
‘were not reported earlier. In cases 1
and 2, the clinicians first contacted the.
local health department soon after
each child’s HIV diagnosis. The local
and state health departments ¢ollabo-
rated with the CDC to conduct an epi-
demiological investigation. These 2

cases were not reported imrriediately .

to the general public for several rea-
sons. Only one of the two possible
transmission events was supported by
phylogenetic’ data. Prechewing as a
mode of HIV transmission had not been
described, and ample data at the time
indicated that routine household con-

I
- ,
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tact and kissing were not associated
with a-significantly increased risk of
oratl HIV transmission. In-case 1, trans-
mission through child sexual atiuse, a
known mode of pediatric HIV transmis-
sion that is difficult to establish, and

_needle-stick exposures were denied but

could not be absolutely ruled out. The re-
port of a third possible case, supported
by laboratory data, provided the impetus
for this report.

Although the practice of premasticating
food for children has been described in
various parts of the world 5814-% includ-
ing the United States, the extent of this
practice is not well known. In the late
1980s, a first-year medical student’s
observation of this practice prompted
a survey of black patients at a primary
care. pédiatrics clinic at the University
of Nebraska Medical Center.” Although
the reports of several infant-feeding
surveys conducted at about this time
did not mention the practice of pre-

" mastication, 45 (65%) of 68 adult care-

giversinthe Nebraska survey acknowl

edged prechewing food for their

infants, and 90% reported knowlegge
. P

of this practice.” More recentiy. astudy

of oral health in a random sample of
Alaska . Native children (aged 12-36
months) and their caregivers docu-
mented that 86.2% of caregivers were
currently prechewing or had pre-
chewed food for their infants.®

From October 2005 to May 2007, the US
Food and Drug Administration, in con-
junction with the COC and other federal
agencies, conducted the Infant Feeding

- Practices Study II,'7 which collected data

from responses to questionnaires
mailed to a sample of US women who
had given birth to term or nearterm in-
fants. After learning about the cases re-

. ported here and because of the lack of

information about the prevalence of this
behavior in the United States, research-
ers added the question, “in the past 2
weeks, have you chewed up food and
then given it to your infant, so the food
was already chewed up before you fed it
to your infant?” Separate questionnaires
were mailed to parents when the infants
were aged 4, 5, 6, 7, 9, 10.5, and 12
months.

Unpublished data from the Infant Feed-
ing Practices Study 1"’ indicate that the
prevalence of premastication rose
from 0.77% (17 of 2203 respondents)
at 4 months of age to 10.5% (183 of
1794 -respondents) at 10 months of

age (Sara Fein, PhD, and Laurence

Grummer-Strawn, PhD, written per-

sonal communication, 2007). Among

‘the subset of black respondents, the

prevalence of premastication was
higher than that among other racial
and ethnic subgroups and increased
as children aged: 5 (6%) of 87 respon-
dents premasticated food for children
aged 4 months; 33 (50%) of 66 respon-
dents premasticated-food for children
aged 10 months. Aithough the sample

_ was- skewed_toward white respon-

dents with more education and higher
income, the findings suggest a much
higher prevalence of premastication

than expected and themneed for clinical

-
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care providers in the United States to
be cognizant of this practice.

in a study of complementary infant-
feeding practices in China, 62.5% of

104 respondents in various cities re-

ported ever having prechewed food for
their children.’s Among those respon-
dents practicing premastication,
21.5% did so oftén or very often. They
started prechewing food when the
child was a median of 8 months old
{range: 1-24 months) and stopped at

a median of 24 months (range: 5-48 -

months). Prechewing was also more
common when someone other than
the parent was involved in feeding the
infant.

The association between prechewing
food and the transmission of infec-
tious organisms has been dogumented
or hypothesized. The transmission of
group A streptococci' and hepatitis B
virus's through premasticated food
has been documented; however, both
organisms are considerably more in-
.fectious than HIV, and as noted, muiti-
ple reports have indicated that the risk
of oral HIV transmission under ordi-
nary circumstances, such as kissing
or sharing household items, is ex-
tremely low.1820 The feeding of premas-
ticated foods by mothers to infants has
been associated with increased risk of
Helicobacter pyloriinfection in infants

in Burkina Faso?' and with dental caries .

in children in southern Asia.? Similar
transmissions of human herpesvirus
8 in rural Tanzania?® and Epstein-Barr
virus (EBV) in Uganda® have:been hy-
pothesized. In EBV-endemic regions,
some authors have suggested that
prechewing food may - foster viral
transmission to toddlers and may ex-
plain, in part, local elevations in the
incidence of EBV-associated Burkitt
lymphoma in children.® N
Eating prechewed food, however, may
provide health benefits. The premasti-
cation of food was protective in univa-
-riable but,not muitivariable analysis

«

~ seroconversion, for cases 2 and 3 -
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against respiratory syncytial virus in-
fection for Alaska Native chitdren aged
<6 months.® It -has also been hypoth-
esized that the feeding of premasti~
cated iron-rich foods may prevent.iron
deficiency during the first 6 to 12
months of life in resource-limited
countries where other sources of iron.
supplementation are not available dur-
ing the breastfeeding period.'® Al-
though the prechewing of food in-
creased bacterial counts' in the

" weaning foods given to infants in -

northern Thailand, it was suggested L
that the mother’s immunoglobulin Q{h
A in saliva mixed with the food
may reduce the infectivity of these
bacteria.¢

Although our evidence argues in favar
of premastication-related HIV trans-
mission facilitated by blood ‘in the
mouth of the caregiver and compro-
mised aral mucosa-in the child, we a¢- -
knowtedge some limitations. In case 1,
phyiogenetic evidence linkinginfection

in the: child and infection in the pre- -
masticating caregiver was lacking be-
cause no blood sample was available
for the latter. However, the history of
premastication. and-the absence of
other mudes of t{‘ansmission are com-
pelling. The possibility of late perinatal

‘whose mothers were infected with HIV,
is extremely unlikely because the re-
sults of sequentially performed highly
specific tests were negative: in case 3,
HIV RNA PCR was performed thrice in

~ the first 6 to 18 weeks of life, 2 and in

the child of case 2, HIV. enzyme-linked
immunosorbent assays were per-

“formed twice after 18 months of age.?

HIV-1 RNA testing is reliable for early
diagnosis of HIV in infants.® Finally, in
light of the findings of the Infant Feed-
ing Practices Study H, which indicate:

. that prechewing is commaon, one might

question why,in >10 years, only 3,

cdses in the United States have been .

linked to this practice and why no

-

P
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cases have been reported in resource-
limited settings such as Africa, where
premastication may be more com-
mon than in the United States. A possi-
bie explanation is that transmission
through breastfeeding makes it diffi-
cult to detect premastication-related
HIV transmission in resaurce-limited
countries such as Africa; the absence
of breastfeeding transmission has al-
lowed us to detect premastication-
related transmission in the United
States. Premastication-related HIV
transmissions are probably rare, re-
quiring a convergence of risk factors
affecting both the caregiver and the
child. In addition, health care provid-
€rs are unaware of the practice and
have not considered it a potential
cause of “late” HIV infection in infants.
To our knowledge, no HIV-retated MTCT
studies with breastfeeding popula-
tions have specifically queried caregiv-
ers about premastication' The 3 re-
ported cases raise the question as to
whether some cases of late pediatric
HIV infection reported in MTCT studies
and attributed to breastfeeding might
have been due in part to the coexisting
practice of premastication. Eliciting a
history of premastication requires
that health care providers be aware
that premastication exists and that
they are culturally sensitive in ask-
ing questions about it. It is crucial to
educate caregivers who are infected
with HIV about prechewing, because
they may be unaware of its paotential
health risks and may perceive it as a
routine, safe, -and culturally accept-
abie practice.

CORGLUSIORS
We hope that our results will prompt
additional investigation and the re-

#
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porting of other potential cases of
premastication-related perinatal HIV
transmission. Until the risk of pre-
chewing and modifying factors (eg,
periodontal disease) are better under-
stood, we recommend that health care
providers routinely query children’s
caregivers and expecting parents who
are infected with HIV or at high risk of
RIVinfection about the practice of pre-
masticating food, that they advise
against premastication and that they
direct parents and other caregivers to
safer, locally available, and accessible
feeding options. Transiating these rec-
ommendations into practice will re-
quire cognizance of culturally sensi-
tive issues and potential nutritional
consequences linked to premastica-
tion. Healfth care providers should
identify the extent to which premasti-
cation is practiced in their communi-
ties and should notify public health au-
thorities of cases of HIV infection that
are potentially linked to premastica-
tion. In the United States, such cases
should be reported to local health
departments according to state
surveillance guidelines for HIV/AIDS
reporting.

We recognize the potential global im-
plications of our findings. Because
infants are fed prechewed food
worldwide, we understand that a
recommendation against premastica-
tion by caregivers. infected with HIV
should not be made lightly, especially
in‘areas where alternative methods of
food preparation are limited and so-
ciocultural beliefs may favor this prac-
tice. For example, even -in developed
nations, providing alternative means
for preparing infant food safely, such
as bienders, may not eliminate pre-
mastication if it has traditional-or cul-

75

tural roots. In resource-limited set-
tings, a risk/benefit analysis will be
needed and should take into account
the availability of safe feeding prac-
tices. Finally, it will be important to de-
termine not only the prevalence of pre-
mastication but its contribution to HIV
infection in children worldwide in the
context of other well-described prena-
tal, intrapartum, and postnatal risk
factors, including breastfeeding.

ACKROWLEDGIENTS

We appreciate the contributions of the
children and their families, who pro-
vided essential information; the heafth
departments of Miami-Dade (Florida)
and Jackson (Tennessee) and the
states. of Florida and Tennessee for
helping conduct the epidemiological
investigation of all 3 cases; Ruby
Booth (CDC) for coordinating the HIV
surveillance-related investigation of
these cases with the local health de-
partments; John Guidi, referring physi-
cian for case 3, for the information he
provided on the.child and the mother;
Lee Lam, Kenneth E. Robbins, and Tom
Spira, CDC laboratory staff who as-
sisted with the HIV-sequence genera-
tion and phylogenetic analysis; lau-
rence. Grummer-Strawn (CDC) and
Sara Fein (Food and Drug Administra-
tion) for including a question about
prechewing food for infants in the In-
fant Feeding Practices Survey UI; Julie
Groff (St Jude) for assistance in en-
hancing. the phylogenetic figures;
Donald D. Samulack (St Jude) and
Marie Morgan (COC) for the scientific
editing of this article; and finally Tom
Folks, Sal Butera, Dawn Smith, Linda

Valleray, Terrence Chorba, Nathan

Shaffer (CDC), and Patricia M. Flynn (St
Jude) for their detailed and helpful re-
view of this article.

~
."‘

REFERERCES

1. D'lppolite M, Read JS, Korelitz d, Joao EC, Mussi-Pinhata M, Rocha N, Missed opportunities for
prevention of mother-te-child transmission of human immunodeficiency virus type 1 in latin
America and the Caribbean: the NISD! Perinatal Study. Pediatr infect Dis J. 2007;26(7):649~653

. McDonald C, Lambert J, Nayagam D, et al. Why are children still being infected-with HIV? Experi-
ences inthe prevention of mother-to-child transmission of HIV in south London, Sex Transm Infect.
2007,83(1):59-63
Hennart P, Vis HL. Breast-feeding and'post partum amenorrhoes in Central Africa. 1. Milk produc-
tion in rural areas. J Trop Pediatr. 1980;26(5):177-183
Imong SM, Jackson DA. Rungruengthanakit X, et al. Maternial behaviour and socioeconomic influ-
ences on the bacterial content of infant weaning foods in rural northern Thailand. J Trop Pediatr.
1995;41{4):234-240 .
Neander WL, Morse JM. Tradition and change in the Northern Alberta Woodlands Cree: implica-
tions for infant feeding practices. Can J Public Health. 1989;80(3):150-194
Radbill X. Infant feeding through the ages. Clin Pediatr (Phila). 1981,20(10):613-621
Waiburn JN, Pergam JM, Perry SH, Jenseri J. Black child care practices in the Midwest. Pediatrics.
1988:82(5):783--790
Lewis CW, Riedy CA, Grossman DG, Damoto PK, Roberts MC, Oral health of young Alaska Native
children and their caregivers in Southwestern Alaska. Alaska Med. 2002:44(4)-83-87
. Robbins KE, Weidle PJ, Brown TM, et al. Molecular analysis in support of an investigation of &
cluster of HIV-1-infected women. AIDS Res Hum Retroviruses. 2002:18(15):1157~1161
Rambaut A. Se-Al: Sequence Alignment Editor [computer program). Version 1.0. Oxford, United
Kingdom: distributed by the author; 1996
11. Posada D, Crandail KA. Modeltest: testing the model of DNA substitution. ioinformatics. 1998;
14(9):817-818
12. PAUP*, Phylogenetic Analysis Using Parsimony [computer program]. Version 4.008, Sunderland
MA: Sinauer Associates, Inc; 2001

~

o

IS

Ll

~N oo

@

©

S

13. Moutsopoulos NM Nares S, Nikitakis N, et a!. Tonsil epithelial factors may influence oropharyngea!

human inr iency vicus t . Am J Pathol, 2007:171(2).571-579
14. imeng SM, Rungruengthanakit K, Ruangyuttikarn C, Wongsawasdii L, Jackson DA, Drewett RE. The
bacterial content of infant weaning foods and water in rural northern Thailand. J Trop Pediatr.
©1989;35(1):14-18
15. Huang MJ. An epidemioiogical study on prevalence and risk factors of hepatitis B virus {HBV}
infection in preschool children [in Chinesel. Zhonghua Liv Xing Bing Xue Za Zhi, 1990:11(3):
128-132

16. Zhang Y..The Role of Premastication in the Evolution of Complementary Feeding Strategies: A *

Bio-Cultural.Analysis Thonors thesis). tthaca, NY: Corneli University; 2007. Available at: http://
ecommaons.fibrary.cornell. edu/hntstream/1813/78wl1/Zhang%ZOYuanyuan pdf. Accessed Janu-
ary 30, 2003
17. Fein $B, Grummer-Strawn LM, Raju TN. Infant feeding and care practices in the United States:
results from the Infant Feeding Practices Study !i. Pediatrics. 2008; 122(suppl 2):525-827
Stemkuller S, Chan K, Rinehouse SE. Prechewing of food by adults and streptococcal pharyngms
in infants. J Pediatr. 1992;120(4 pt 1):563-564
Centers for Disease Contro! ang Prevention. Human immunodeficiency virus transmission in
household settings: United States. MMWR Morb Mortal Wkly Rep. 1994;43(19):347, 353-356
. Centers for Disease Control and Prevention. Transmission of HIV possibly associated with expo-
sure of mucous membrane to contaminated blood. MMWR Morb Mortal Wkly Rep. 1997,46(27):
620-623
. Taylor DN, Blaser Md. The epidemiology of Helicobacter pylorl infection. Epidemiol Rev. 1991;13:
42-58
2, Harrison R, Benton T, Everson-Stewart S, Weinstein P Effect of mativationat interviewing on rates
of early chitdhood caries: a randomized trigl. Pediatr Dent. 2007;29(1):16-22
Mbutaiteye SM, Pfeiffer RM, Whitby D, Brubaker GR, Shao J, Biggar RJ. Human herpesvrrus 8
infection within families in rural Tanzania. J infect Dis. 2003;187{11); 1780-1785
. Mbulaiteye SM, Walters M, Engels EA, et al. High levels of Epst,em Barr virus DNA in sahva and
peripheral blogd fram Ugandan mother-child pairs. J Infact Dis. 2006;193(3):422-426
. Cattahan CM, Vincent AL, Greene JN, Sandin RL. lnfectlon§ tn oncology: infectious causes of malig-
nancy. Cancer Controk [serial online). 1999:6(3). Avanable at: www.moffitt. org/s«te 85px?
spid=70F IA234ODCI48F6ACE081ATSBSSBBFS Acéessed January 30, 2009

o

©

0
=]

~

[

(X3
P4

»
I

P

N
PEDIATRICS Volume 124, Number 2. August 2008 76
. .




__ . m«wum;v:w&&tﬁwm m

’ : R C__wguwmﬂﬂwnw,\D.Jﬁ&wuu,mﬁvﬁﬂhx\zLZIV,\.n\ )
: . S IOR "L URSWH TN Bk T L2
IEQOCTIURTH DL C T NAEA~L OV LADL- YN b
msvﬁmm,kﬁﬁﬁ&ﬁﬁmﬂow UCTUMLPOTE E N TS H 08 B8 T 10d7k "R T B
wﬁﬁ@ﬂuﬁm Vﬁﬁkw%ﬁaﬁ R CQALNYMRH| OMETY R MY TS B OWBAIH TG Y "2 FUD
WHEG Y EeRT LY ALYNE S o s¢HE QO L—A 4 ANHD T o) B QTR B
WE-AIHEIACTLLVNA—£02 XYLV % (VIS0 R | RPRe-AIH g8 0+ B Y L2 4E “Z 233N
RS A BN NEOHFOT LU FETOLRUDD M2V T LU EIPRE-AH 1R L YT HGHE¢
BHYYAHED BE-HEd ‘% CRENVENORHVG S| B —A=VYNE [-AHch TC<CRIEYUEATHO Ak B BN ,

UROBS ‘ ERHOEIZH S
" e _
_ HRYWAPED | T2 ,Q#m#ﬁ:h_geﬁw\\\lRxeNéx&v,E;i,ﬁ&ﬁ: YN B NG DM G TRERIZ-ATH
LB LRI TN S URTY 2L 2L ‘AL TR OBV EHS A I HOTRPETINEES L R R By)|
}
CYCAYTGELNN R LY 4 LATID A OB DR VAU ZARIH YN IR 3 oy aue 1
qsom\wm 21| ARG O~ H IO LI 4 LTI FRI TGO BN DTV L6 LA MG NRAERRV LY 4L 4OH| B _
FHEY%SIAT LA LAsl| ¥ AL A0 BB RI G TG COMEYNEMINAHY “UGURBL L) £ L4 OEBBOHG UV LY £ L42100% | 3
Qg /8071 | £ ZHBRIC-AIH “YAHIFLNAEA WAL U TR RZGH MM VW OULN "HLLF OHEY H 422 MR
L0023 LA L ekt BOBENT “RIGEIUT “YURRMUT T PLL-AHGT 1408 E DB V@M B 0= YR Mechiy [E X 35
Tupz /8% CUNBER B I IW L ANLLA "G OUN BRI NE H - H o .
B %024 LAl LAl AT G AN GA Y FRANC TGN O£ TR *S 4RI - T B (0 967) AUDY) T (500 8LL) a¢
= omm AN 823 P20 PAISSU FEAE RN G TR W B WHN B @) g IseTE O EY B [Mes¢H 6 OMENs P ‘
iy Ay Lo LMY .JSu&RNEEJ‘QF}MEH%&%I A=VYNY [-AlHch @R AGUAHIGIE R T [F L] .
025 LN LA CUNBE R I GRE A LRI BOHE DM BIE|
SHNEFEHOT U BRI OT-AH Y 2L A N — £ A MEE R T # 8 Bl TR 2 OIS B2 H| |
SRR ETOTHY QY %@&VgKkﬁwmﬁP%%E&ﬁJﬁueTZ: C@O BHNE O EHE NV h AL (L LERIE-AHIGHE ] i
ks = _ 5%«$+$M@e_5w,%ﬂﬁwézmtoﬁ.ﬁﬁﬁmo o |
. ek H ) Tw05/38 w@ﬁﬁﬁ\ﬂh&h.ﬂrk _
HH e T e | (PED) FEW
g BN TR 4 3 . k
i IEI08% H B Y g | B W B OB R ettt , |
: [ £ YENY  LIASE R A v N
BEY ‘ I LA LEPY W —
ST 12 "L 6002 a T
. i
BETRESS| $HOEYEDY | HEYBR—§ | RERE-a RN
BOBEE SHYN ..,_wm R S
8 'oN . VTEFHBIK
Z8 w< & sBzgLE
5S¢ 28 F 51332
85 8¢ 5 s2tgsgs
sf <f o EZ2si s ,
52 £3 £ &§rfEgs
5% £y 3, EEES S .
g EECSLE%E5E s
£§ geEE~Y5<EZig=g N
cr EEsL§5gE%g st
382988 e, st pis s .
felgir2Egsitisnt <
288 mmm $225832538




o

314

P-101 MM %% X b Histoplasma capsulatum®% 4
BMLUZHIVERED ] ﬂ-—ﬂﬁ?%?ﬁi%*bl:—

RREREERL ¥ 5 — KBRERR L,
ERBREERE ¥ 7 — KRR R,
HARLELEKENS - RREL B,
HARFERE » ¥ —ABBEIHREAHO,
RAKEEME Y & - ARHEREmES
FEREAWELHEL > 5 —

OHEBZET, SHLT. HH—NY, SHEHY
HATEY, EEXFY, AHEEY, WOKZW

[BM] e XA M 75 A ERGARBRENVDEOTHY,
HEBUEIBEVEEATVS, SE, DEEXLD
Histoplasma capsulatum® 53¢ L 72 HIV BE9E D 1 $1%
BRI 0oWET 5.

[ER] 398 54 ABHE ETRUEIRH RS @A
i, 15 RIS 4 L O%A. 4:BMATL h 39~40T
GORBHHE, 1EMA» BT L 22D, 3
BRSPS MM EBAHE L MR aN kL SB.
BEMRBNIITARE 207,

[AB#&AEA) HIV S tE. BALF # & Candida albi-
cansPE s, B-DIV I Y HEHOLER LA LR,
IPM. CPFX, FLCZ Ik DA s N i g
REIYE. SoRBICTREREHTL, S22

. MRTHRRAICARSREOSEYNSHED b,

LA FSIGACEF B EDRL ESWB LY
AMPH 2 X iSIREE L7 DIC L 2 ), # 25 5% H,
RO DR S,

[ MRRE] ABEHC 2%y PR FASRE AR
7o, MEERBT I BMERETo LI BBETHo 727

O, ALY HMBLAEERRLZOS T HINF v —

FRA. EEITBHCY T U-—ERIEKBEORE Y
BORBRRLOMEL L. AERIZTLHTO
BELZCToBELTIIL, #FOBBIN LR LT
FATREREL, MFERNKS0 HEIHEL:. &
MY TEAZRBARLHREL 7 —ICHH L. H. cap-
sulsumE FIR &7z, —%, K P VIRMBZECH 3
BEERLTo I BETHo .

(#8] ZEARBEEISLR F 77 XTEEVON

Hh o D UHERE T 022 L 6 PRI
WLrEBbhb, L2 M7 IXVROERIL 2T T
4HMTTHET 5T EIRRE AT VDN, —138
BAOMEK i 5~7 B LSEE DL L0k

HERLOLTARRIRMLET IR LRI L &

WY E LI REICERT 20, ERWLEL A
THTINF ¥ =% FTILEFHBHLEL OGN,

.

JRC2009T-042

P-102 sz B 2 HIV-2 BBV 2RO
BIZTFFHRT

EHBEM L V5 —BRERRL Y 5 —BRRETRR
OfFBRm. BEET. MEBAT MEyA
BHE K

[B8) HIV2BBET7 7 ) A 2 POICBREROSZW
KRB THD. HIV-1D & S IicHRMNBARCReIIE
KLTHELY, XRTHE, ShITHAIEEShT
WEDATHS, §EH, R RETRERLY ¥ —Ic
BOWTHILIWHIV2OBE S Ebh - 4 %R
RIEFERBWE T TFHEORT L LML,

[ 3} i 201 HIV 4GB % 5 o f o HIV-1
RNA ¥ ~BHXRUBEUTER L4 RS L
L7z 47Uz v 4 Mid, AEHOREIIH.
BAEEOLEN 1 ATH- . BERMOEMIRE
D # L 7= DNA % 8 & 1Z nested PCR 12 & b gag
(778 bps) 3 & Uenv (496 bps) FM ORI F 10
R4 BRETOMBICEY L EMICoVT
BY4VI b= 2 AETHRERPLRELD
L, VU7 Ly ARERICRERBITEERL
[BR] 4P 3ATHENREFOMBICRYL, B
EFEN LY HIV-2THD I EXHBIME. h
538, @THEEOREEATHY, AEXE#HD
ZHETIR, WTFhOoBEROHEEY LB EHTE
TREDWICRESL 2o 7 HIV-2 iBETFHB
KEH 754 TA»SHOSHEOY 75 4 TICHHE
SINBY, BATITET L2z 3D S 5 1 Hid gag, env
FAREBEV I T VI ABOH IS4 T AKRERL
HICO®BL, 97547 AKEHELE: Ry 2
B, gag FHBTRY 754 7BORB~OGTHY
AL, envEROBKTHOEI L REHEHREL.,
TREFEEOLTRY TS 4 THRIZREL L do
7z

[BR) ERTIRBEXR RSB EOH R BT S
BEYHLEEORBELETIE TS, HERics
WTRHShI-HIV-2 BB EHAIHICOWTHREL
oA, CHIREIEIZBVWTHLHIV2DOR 2 ) —=
YTEBIEL R RIER R VI EERBRLTWS.,

e

 AlEEEE 21

No. 19

EXE WEES AESLE

. o
® Mo o X <:>
®¥ g g B
#F 2 o% ox  F
ﬂgm own o }=} w "H
N NN N N
= il INAS N D Lo
B AR RRK R X' Tw
& SRy 2 22 zh
5 v NENZRERE EE
BYREHINES o
w e
@ B IRSRS S0
¢ - P%No = m“:‘
w | B % gﬂ&ﬁ%ﬁ 5 ES =
e ‘iﬁ m @*‘E@§<{~\ K4 i s
g g REHSOE § cE e
b5 HRELS T w=
u:xan =3 mh\.el)k"% ™ i %
i g PesBss B Zs M
i SE SENRSE B LW ®
z = QM RT HOoyy S
e 03 LENRcE 8§ ST b
£88 Zra¥Ef T ¥ E
m e §S TR o BRI i
Wl 3E8 SrSYLE o Ep the
< T EBIBRS s B% &+
: ZE8 ZT oS ¢ g3 el
- o] .Eo 3R I ] o o
& #i5 | Saggve 3 GE Bt
35 SP R el r
& | <8 | 3FEYiE = 2° N
= §3gsEs o SE B
K on@tEe 2 g5 o
# grgwes = yHE =
@ S Be=888 B Ho La
B 4o [HERES B ogo 5
HPemo@y @ % w8
£ 52588 B 3 it
L 7ad p ol :w
B BEEZAZR § bR &
amfmﬁégﬁﬁm o gRr N
UL VREBERGRE & g Yol Bgon
I+ KHEER L < b2 *
etk ELonboew © Ha LB WXL
~ [RERES ELEgEa® SEHi SpP R Sz
PRt 7 Fla £ ¥ o re 4 B
m N #® = - b
AR S & Ll % S E R S
wofesgge [RaowEleg poRY Biok Aoxd
N [pEege [ wgbiBa g0t SRR REDS
S [BEisEaENSconse €883 S8 @R
N goges EBave gk 2hbd wliE5s EEve
g R3RRk EQHLRT SR9f Beve gros
< BEpRd BEBuSEe IXTsy B2 2F BEUH
siBR BU50REM RLESD |SRRZm TSNU
shh EoRESe, gETEs  |WRIEE 3598,
£ %Egﬁ%é% &iégg %E@@é %§mﬂ§‘
BREessIodNgsSED EEES HBTE
E K3 ﬁ ESSﬁ?Mumﬁﬁmgg éﬂew B Vs
AENE RVt 1 pAd bR P
¥ 8| g ([EREamEfooiiir DERERDRel |
| B | w [MRREIRRIZZEE JE<pe s M R0, -
| T | B CHEFREBRICECEY ?ggﬂﬁﬁﬂéﬁgp
& & P SHYZERHN 00/
& e I 80 0GB SHE S0 SN






