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Backg round.: HIV—e'xp(')seq uninfected (HEU) infapts have .inc.reased rates of severe lower res.piratory tract infection Definitions: b. Infant Population 0:0 Se roconvers | ons to Res p | rato r‘y Pat h 0] g ens d ur | N g th e F| Ist 6 M ont h S Of I_ | fe*
(LRTTI), sepsis, hospitalization and death. We examined the incidence of LRTI in HEU according to maternal M Mbodicsanten UMz A ot et (RSV) A e 2
antibody transfer and infant antibody production. o Il NN " P ] i = HEU HUU P-value HEU Infants HUU Infants
Methods: We enrolled 247 HEU and 88 HIV-unexposed uninfected (HUU) Brazilian infant/mother pairs, including and 3 (PIV 1,2, and 3) and tetanus were performed quantltatlvely using commercial Total LRTI+ LRTI- Total LRTI+ LRTI- HEU vs.  LRTI+ vs. N_Seroconversion (%) N_Seroconversion (%)
107 HEU and 16 HUU with LRTI in the first 6 months of life. Antibodies to the following agents were measured by kits according to the manufacturer’ s instructions. (= 27) NSHO7)) (INSIE0) (=) SIG) (N 17) LU SR LRTI positive LRTI negative Total OR p-value LRTI positive LRTI negative Total OR p-value
ELISA: respiratory syncytial virus (RSV) and pneumococcus (PNC) 1, 5, 6, 14 in mothers (delivery) and infants (0, 6 | ) i ) ) Gender ijﬁ:le }22 Eggg ég Eéig % Egg;g jg g??i 160 ((3672 55)) g; Egig; 031 0.19 Tnfluenza A 3 (4.4) 5(4.9) 8 (4.7) 0.89 0.88 0 (0.0) 1(1.4) 1(1.2) 0.0 1.00
months); influenza A (Flu) and parainfluenza viruses (PIV) 1, 2, 3 (infants 0, 6 months); tetanus toxoid (infants 6 * Antibodies against pneumococci (PNC) 1, 5, 6 and 14 were performed as previously | g sestationat age Yes 8(3.2) 4(.7) 4.9) 0(0.0) 0(0.0) 0(0.0) | | RSV 6(83) 6(5.8) 12 (6.9) 1.47 0.52 0(0.0) 1(1.4) 1(L.1) 0.0 1.00
months). described by Quataert et al. 2001 Immunol Invest 30: 191 and Inostroza et al. 2005 (<10th percentile) No 239 (96.8) 103 (96.3) 136 (97.1)  88(100) 16 (100.0) 72 (100.0) 0.12 0.72 PIV1 30 (42.3) 35 (33.7) 65 (37.1) 1.44 0.25 0(0.0) 2(2.8) 2(2.3) 0.0 1.00
Results: Compared to HUU, HEU infants had lower antibody levels at birth for all respiratory agents (p<0.0001), j Large for gestational age Yes 27 (10.9) 14 (13.1) 13 (9.3) 22 (25.0) 5(31.3) 17 (23.6)
although maternal antibodies to PNC and RSV did not differ by HIV status. Transplacental transfer of maternal Lab Immunol 12:722. (>90th percentile) No 220 (89.1) 93 (86.9) 127(90.7) 66 (75.0) 11 (68.7) 55 (76.4) 0.003 0.41 PIV2 24(34.3) 19(18.5) 43 (24.9) 281 0.02 0(0.0) 4(5-6) 4 (4.6) 0.0 1.00
antibodies was lower for RSV in HEU vs. HUU (mean=SD ratios=1.3%3.5 vs. 1.8%0.8; p=0.05). Infant: mother Breast foedi ;\{Ies - - - 8; 881)9) q 60 ((100'8)0) 71 884)6) Pl\gl 2; (32'8) ZO (3(1)'2) 15446(3922.34) 1;(6) 822 1(63) 4(-6) > 113 1.00

. . . . e = reast teeding Y - - - : : . - PN 5 i 7(91. . . . na na na na na
PNC antibody ratios were <l in both HEU and HUU, but the differences between HEU and HUU were not Statistical Analysis: Gestational Age at birth (wks)  Mean (std) 3874 (1.14)  3859(1.10) 38.85(1.16) 3932(141)  3881(1.28) 3943(1.42)  0.001 0.07 PNCS 53 28 i 1) s (81 1; 130 (82 3; | 041
statistically significant. Compared to mothers of LRTI-, those of LRTI+ HEU had higher antibody levels to PNC 1 et L TG e e L S M e Birth Weight (g) Mean (std) ~ 3159.19 (378.72) 31455 (391.7) 3169.6 (369.6)3382.22 (390.92) 3415.0 (393.6) 3374.9 (392.7)  <.0001 0.62 1) (81. (82. ' ' na na na na na
and 6 and those of LRTI+ HUU to PNC 5 and 14 (p<0.04). Flu, PIV, RSV and PNC antibodies at birth were similar nivariate statistics uscd to dcscrio€ popuiation cnaracteristics Duration of hospital stay at birth Mean (std) 2.53 (0.96) 2.73 (1.20) 2.38(0.71) 2.09 (0.97) 1.88 (0.81) 2.14 (1.00) 0.001 0.02 PNC6 56 (88.9) 79 (83.2) 135 (85.4) 1.62 0.32 na na na na na
n LRhTI-;{ \I/ESULREIﬁE[EJ%O(i }.IU.Ilj, exce?gt gor higher PNC 5 and 14 leV.els in LR(;FII-i- Vs.flillilj:ll- HUU S?0.0S). At116. e Mantel-Haenszel estimate stratified by matched set used to obtain odds ratio for 1 §NC14 — 22 Ezggg 82 ES;:; }g(z) 288.83 éi; 88; — (11180 ) — (ngal ) — 219213 ) na Ona9
months, an ad similar antibody responses to tetanus vaccine regardless o status. Atfter controlling . . . . >1 RSV, PIV1,2, . 56 (52. 57. . . . 7 . - S5

. . Y PN mathced LRTI+/- subjects oo

e h éevei}sl, }11—158 hta(61 loweélRi\: ép<0(1?11)’]f£”gf}11—ei-r}l;113\[/j 1ﬁ %d’ }31(1;130003 )Raélsf Slr?.ltl)ardFlil anlzlb(odlgso(gp)—o.(lil) r % M at ern al A n t | b 0 d y TI te s at Del Ve ry *The PNC analysis excluded 2 HEU and all HUU due to pneumococcal conjugated vaccine administration before 6 months of age.
o Sy M ey N . . e e R e N * Chi-square/Fisher’ s exact test used for comparisons for categorical variables; T-test : : : :
of seroconversion to >1, 2 or 3 paramyxoviruses (p=0.05, 0.02 and 0.06, respectively) than LRTI- HEU. " : ) 4 - Hoeme R . L " Matermal PNES 0:0 | N f ant A NTl b 0O d T| ters A alnst Tet anus TO X0l d at 6 M ont h S Of A e
Conclusions: The incidence of LRTI in HEU infants correlated with the frequency of paramyxovirus infections, but used for comparisons for continuous variables i g : y g g
not with low levels of transferred maternal antibodies or with infant failure to make antibodies in response to e Linear regression model used to adjust for baseline values for antibody titers at 6 = % - o . Infant Tetanus at 6 Months
infections or vaccines. The higher maternal PNC antibody levels in LRTI+ vs. LRTI- infants suggested that mothers th = . % ol % I | % % 2 o ' AN o f h ® i
of LRTI+ infants had higher rates of PNC infection and/or carriage increasing infant exposure to PNC and possibly e[ 0w i v o - Data were derived from infants who received >
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i

contributing to LRTI morbidity. Collectively, our data suggest that environmental factors and innate and/or cell-
mediated immune defects predispose HEU to LRTI.

doses of tetanus toxoid vaccine. Compared with
HUU, HEU had significantly lower tetanus antibody
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INTRODUCTION < Study Population Derivation 5 . R S e s
. 5 o o gl L " H E U (N IS D I ) H U U (C I RAI ) HEU HEU, LRTI+ HEU, LRTI- HUU HUU, LRTI+ HUU, LRTI- HEU HEU, LRTI+ HEU, LRTl- HUU HUU, LRTI+ WUU,LRT- | HEU  HEU,LRT  HEU,LRTF  HUU  HUULRTIs  HUULRTL %E 3.0 o
* Interruption of HIV vertical transmission has been one of the major recent achievements in 2 25
the area of HIV treatment and prevention. Due to the large contingent of women of 1630 Pregnancies enrolled ——— " e g 20
reproductive age already infected with HIV, HIV-exposed uninfected (HEU) infants are a on PERI and LILAC 15
rapidly growing population. In utero exposure to HIV has deleterious consequences to the 106 mother-infant pairs that 5 0 = "o
infant such as greater morbidity and mortality than HIV-unexposed uninfected (HUU) 675 mother-infant pairs that met matching criteria i :i; } f EZ = 5 5
infants, especially due to infections. satisfied inclusion criteria s oot i t I % L P P o U T ou e
* Lower respiratory tract infection (LRTI) has been the leading etiology of severe infections \L 387 mother-infant pairs that
leading to hospitalization and death of HEU, followed by gastroenteritis, sepsis, and 288 mother-infant pairs that didn tmeet maiching criteria ——> 18;2:?;2;‘;?? : 1 CONCLUSIONS
malaria. met matching criteria P s VTV i HEW HEU, LRTH+ HEU, LRTK HUU HUU, LRTI+ HUU, LRTI-
* The mechanisms resppnsible for the increased-risk Qf severe infections in HEU are not Pl —~ Compared with HIV-uninfected mothers, HIV-infected mothers had: X LRTI+ HEU had higher frequency of paramyxovirus infections in the first 6 months of life when compared with LRTI- HEU, but not of influenza
known, but they are likely to involve dysfunctional infant immune responses. In addition ta4 LRTH 144 LRTL N=88 mother- *Significantly higher titers for RSV (p<0.0001); significantly lower titers for PNC14 (p=0.01); or PNC. This finding suggests that paramyxoviruses are responsible for initiating LRTI in HEU.
there is very little information on the causes of LRTI outside Europe. 25 recassfied || 8 LRTI- without infant pairs marginally lower titers for PNC5 (p=0.06). o Overall, HEU had lower antibody titers at birth than HUU against common respiratory pathogens. However, this difference did not seem to
into LRTI- LRTI+ match s : : : - ; J T . . e . . .
OBJECTIVES = e *There were no significant differences in antibody titers between mothers of LRTI+ and LRTI- HEU. predispose the HEU to respiratory viral infections since the rate of seroconversion in the first 6 months of life to common respiratory viruses was
169 LRTI- o . . o . . . .
- - similar in HEU and HUU. Furthermore, there were no differences in antibody titers at birth between LRTI+ and LRTI- HEU.
T TR _ : *Transplacental Transfer of Maternal Antibodies . . . - = . 4 . . .
« To describe microbiologic agents associated with LRTI among HIV \ > The low antibody titers at birth in HEU compared with HUU were mostly due to lower transplacental transfer in HIV+ mothers, since antibody
119 LRTI i . . : i : : )
exposed uninfected infants and to describe transfer Of Specific maternal i 161 LRTI Antibody ratio at tlteI'S agalnst RSV WEre hlghel‘ m HIV‘lnfeCted Compared Wlth unlnfected mOthCI'S.
T : Lbifs, e (SfEion) BB (A7) LU (NS ), Dititsiies (200 (Cl) pRvAlue % However, mothers of LRTI+ HEU had significantly higher titers against PNC compared with mothers of LRTI- HUU, which suggests a higher rate
antibodies; T A e PNCI 0.93 (0.27) 0.95 (0.18) 20.02 (-0.08, 0.04) 0.49 , : i ,
] f , PCV prior to 6 / P8/ prionto'6 PNC5 0.78 (0.41) 0.86 (0.32) -0.08 (-0.18, 0.02) 0.12 of PNC carriage and/or infection in mothers of LRTI+ compared with those of LRTI- HEU.
* To compare immune response of HIV exposed uninfected infants to months visit months visit S — Eg;g — Egg; e E:g}‘z" 883 o < Compared with HUU, HEU had lower antibody responses to tetanus vaccine and lower antibody titers against respiratory viruses at 6 months. This
Infants born to healthy mothers. N=247 mother- RSV 130 (3.51) 1.81 (0.77) 20.51 (-1.03, 0.01) 0.05 suggests that antibody responses may be diminished in HEU compared with HUU and needs to be further investigated.
Infant pairs o Nevertheless, there were no differences in antibody titers against respiratory pathogens at birth or at 6 months or in tetanus antibody titers at 6
o2 I ' I " % >
METHODS S SIS »Infant Antibody Titers Against Respiratory Pathogens months between LRTI+ and LRTL. HEU.
Particinant e O Uicli CUE dfaCletiStics 1 o Taken together, the data that we present suggest that a relatively high incidence of paramyxoviral infections, unrelated to maternal antibody
. . - Log- HEU HUU P- : . : : b :
S ahd 1t a. Maternal Population At Birth T B transfer or infant antibody production, and exposure to maternal PNC contribute to the high incidence of severe LRTI in HEU.
: Mean (st. dev) Total LRTI+ LRTI- Total LRTI+ LRTI- HEU vs. HUU LRTI+ vs. — HEU
Q Brazilian HEU enrolled in NISDI Perinatal and LILAC protocols between 2002 T T T T T e e Influenza A 3.96(127)  400(1.07) 392(141) 528(056) 540(042) 525(0.59) <0001 0.67 NISDI Study Group Members
and 2009 who met the inclusion criteria listed below were identified. (N=247)  (N=107) (N=140) (N=88) (N=16) (N=72) HUU  ,HEU — o ggg T gég e ggf; — Eggg — E(l)% — Eg;g - —
RACE Black 37(164)  14(147) 23(17.7)  7(80) 0(0.0) 7(9.7) 38 (2. 24 (2. 48 (2. 42 (0. 24 (0. 46 (0. : : ST : IS S : : : : . T : : : o
 Infant from first on-study pregnancy Mestizo 25 (11.1) 6(6.3) 19(14.6) 0(0.0) 0(0.0)  0(0.0) PIV2 2.04(2.24) 1.89(2.33) 2.16(2.17) 3.25(0.72) 3.26(0.92) 3.24(0.67) <.0001 0.40 Prlnc':maI investigators, co prmqpal !nvestlgators, study. coordma?ors, dat_a management center representatlve_s, and NI_CHD, s?aff 1nc.1ud-e. BraZIF. Belo .Horl-zonte. Jorge .A. Pinto, Flavq F.
i Other 8 (3.6) 3(3.2) 53.8) 15(17.0) 4(25.0) 11(15.3) PIV3 2.41(1.96) 2.44(1.94) 240(1.98) 3.27(0.44) 3.24(0.59) 3.28(0.41) <.0001 0.89 Faleiro, Marcelle M. Maia (Universidade Federal de Minas Gerais); Caxias do Sul: Rosa Dea Sperhacke, Nicole Golin, Silvia Mariani Costamilan (Universidade de Caxias do Sul/ Servico
LR Unknown  55(244)  26(274) 29274) 0(0.0) 0(0.0)  0(0.0) PNC1 1036 (0.48)  -0.28 (0.49) -0.42(0.46) -0.28 (0.34) -0.29 (0.33) -0.28 (0.34) 0.12 0.03 Municipal de Infectologia); Nova Iguacu: Jose Pilotto, Luis Felipe Moreira, Ivete Gomes (Hospital Geral Nova de Iguacu — HIV Family Care Clinic); Porto Alegre: Rosa Dea Sperhacke,
* Followed up to >6 months , hite W0Ees) L ebleda) | o (Gl L Goas0) L (fod)) L (o70) | <B0 0.24 PNCS5 -0.21(0.50)  -0.22(0.47) -0.20(0.52) 0.08 (0.60) 0.32(0.59) 0.03 (0.60) <.0001 0.82 Breno Riegel Santos, Rita de Cassia Alves Lira (Universidade de Caxias do Sul/Hospital Conceicao); Rosa Dea Sperhacke, Mario Ferreira Peixoto, Elizabete Teles (Universidade de Caxias
. HIV t Alcohol during pregnancy Yes 49(20.0) 19(17.8) 30(2L.7) 9(102) 0(0.0) 9(12.5) PNC6 -0.40 (0.45)  -0.38 (0.41) -0.42(0.48) -0.16 (0.64) -0.02 (0.47) -0.19 (0.67) 0.002 0.54 do Sul/Hospital Fémina): Rosa Dea Snerhacke. Marcelo Goldani. C Liccia Oliveira da Silva. M Bohrer Zanetollo (Universidade de Caxias do Sul /Hosoital de Clinicas de Port
negative . No 196 (80.0)  88(82.2) 108(78.3) 79 (89.8) 16(100.0) 63 (87.5) 0.05 0.52 PNC14 1.05(0.55) 107 (0.50) 1.03(0.58) 1.34(0.66) 1.62(0.71) 1.8 (0.64) 0.0004 0.67 0 dSul/Hosp1 a enpna), osa Dea dSperhacke, iviarcelo Goldani, Carmem Lucia Olivelra aa Silva, Margery bohrer - an.e c O (Universidade de a)_clas_ ~O u osp1 a e 1n1ca§ e orto
* Born with birth weight >2500g and > 37 weeks of gestation | @bnsen duiing Yes 58(23.8)  21(19.6)  37(27.0) 12(13.6) 2(12.5) 10(13.9) Alegre); Regis Kreitchmann, Marcelo Comerlato Scotta, Debora Fernandes Coelho (Irmandade da Santa Casa de Misericordia de Porto Alegre); Ribeirdo Preto: Marisa M. Mussi-Pinhata,
3 3 pregnancy No 186 (76.2)  86(80.4) 100(73.0) 76(86.4) 14(87.5) 62(86.1)  0.05 0.23 R - . : . : . >, o . "
e e S e e e e e ik s e e e Marijuana during - 9(3.8) 32.8) 645  0(00) 0(0.0) 0(0.0) At 6 months - — Maria Ce_lla Cervi, _Marmg L. Isaac, Fernand‘a Tome Stqrzbecher, Bento V. Moura .Negrlnl (Hos:pltal das Clln}cas da Faculdade de ‘Medlclna de R1b§1rao Preto de_t Un1\_le_rs1dade de Sao
’ P y Log-transformed, HEY = valio Paulo); Rio de Janeiro: Ricardo Hugo S. Oliveira, Maria C. Chermont Sapia (Instituto de Puericultura ¢ Pediatria Martagao Gesteira); Esau Custodio Joao, Maria Leticia Cruz, Leon
; . Crack/Cocaine during pre Yes 8(34) 4G.8) 430 - 00009) = 0000 ~ 0000 Influenza A 0.91 (0.16)  0.89 (0.21) 0.50 (0.17) -0.72 (0.40) 0.15(0.66) 1.13 (0.29) 0.0002 0.16 Claude Sidi, Maria Isabel Gouvéa, Mariza Curto Saavedra, Clarisse Bressan, Fernanda Cavalcanti A. Jundi (Hospital dos Servidores do Estado); Sdo Paulo: Regina Celia de Menezes Succi,
HEU who developed LRTI before 6 months of life (LRTI+) were matched with T No A20E00) 1 IO o) 1108 (D) 16t () DoQOIDN 72 (EHON 07 00 RSV 046 (0.17) 032 (0.31) -0.87 (0.26) 1.58(0.25) 1.57(0.06) 1.58(0.03) <.0001 0.004 Daisy Maria Machado (Escola Paulista de Medicina- Universidade Federal de S3o Paulo); Marinella Della Negra, Wladimir Queiroz, Yu Ching Lian (Instituto de Infectologia Emilio Ribas);
LRTI- HEU from the same site, with the same age (+/- 2 months). during pregnancy No 37(100)  12(100)  25(100) 88 (100) 16 (100.0) 72 (100.0) PIVI -0.13(0.18)  0.26(0.30) -0.51(0.24) -3.62(0.35) -3.61(0.56) -3.31(0.25) <.0001 0.05 Mexico: Mexico City: Noris Pavia-Ruz, Dulce Morales-Pérez, Karla Ojeda-Diezbarroso (Hospital Infantil de México Federico Gomez); Peru: Lima: Jorge O. Alarcon Villaverde
Maternal age at Mean 2737(5.84) 2569 2394  26.08 e 183(0.23)  -1.40(0.39) -2.11 (0.32) -3.63(0.47) -4.01(9.58) ~-3.56 (0.27) Lo L (Instituto de Medicina Tropical “Daniel Alcides Carrion”- Seccion de Epidemiologia, UNMSM), Maria Castillo Diaz (Instituto Nacional de Salud del Nifio), Mary Felissa Reyes Vega
enrollment (std) 26.92 (5.49) 26.32 (4.97) (5.82)  (4.70) (6.00) 0.08 0.14 PIV3 -0.05(0.24)  0.37(0.38) -0.28 (0.31) -3.56 (0.54) -2.68 (0.72) -2.68 (0.72) <.0001 0.18 ; . p « . : o . P HOI0E1, ’ .. i 2 Vaty . Y &
QA group S b e T T e e e s s Ak plan to breastfeed | Years of education Mean 774 (3.20) $.44 (2.53) 9.47 (2.38) PNCI -0.38 (0.04)  -0.37 (0.05) -0.42(0.04) 0.11 (0.05) 0.11(0.13) 0.12 (0.06) <0001 051 (Instituto de Medicina Tropical “Daniel Alcides Carrién” - Seccion de Epidemiologia, UNMSM); Data Management and Statistical Center: Yolanda Bertucci, Laura Freimanis Hance,
Hed in 2011 o | TRAI | | (std) 736 (3.21)  6.87 (3.17) 9.28 (2.43) <.0001 0.04 PNC5 -0.38 (0.03)  -0.43 (0.04) -0.34(0.03) -0.02(0.04) 0.07 (0.14) -0.03 (0.06) <.0001 0.11 Ren¢ Gonin, D. Robert Harris, Roslyn Hennessey, Margot Krauss, Sue Li, Karen Megazzini, Orlando Ortega, James Korelitz, Sharon Sothern deSanchez, Sonia K. Stoszek, Qilu Yu (Westat,
were enrolled 1n as HUU controls (C ). # prior pregnancies 1(\;1;3311 N 2.29 (1.93) a0 1.13 (0.96) 1.11 (1.25) oo os 11311:115?4 -{)gj((gé)j)) -10.(;534((5).(;)66)) 5)95;(((;)8)55)) (l)gg Eggg (1)23 Eg?g (1)32 Eg(l)(s); zgggi 8% Rockville, MD, USA) NICHD: Rohan Hazra, Lynne M. Mofenson, George K. Siberry (Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethesda,
iy Z{z;n 173(1.63)  1.74(1.54) L3 (70 0.94 (1.11) 1:061(0:93) 0:921(L.15 o 0106 *Both means and p-values were adjusted for antibody titers at birth. Maryland)'
¢ PO I ORI | s 3.95 (1.89) 431 (1.58) 4.58 (1.68) Supported by NICHD Contract # NO1-HD-3-3345 (2002-2007) and by NICHD Contract # HHSN267200800001C (NICHD Control #: N01-HD-8-0001) (2007-2012)
8 (std) 415 (2.46)  4.42 (3.03) 4.53 (1.65) 0.11 014 = pp y y : :



