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Abstract

Background.—Diagnoses of HIV infection among children in the United States (US) have been 

declining; however, a notable percentage of diagnoses are among those born outside the United 

States. The impact of foreign birth among children with diagnosed infections has not been 

examined in the United States.

Method.—Using the CDC National HIV Surveillance System, we analyzed data for children 

aged <13 years with diagnosed HIV infection (“children”) in the United States (reported from 50 

states and the District of Columbia) during 2008–2014, by place of birth and selected 

characteristics.

Results.—There were 1,516 children (726 US-born [47.9%] and 676 foreign-born [44.6%]). US-

born children accounted for 70.0% in 2008, declining to 32.3% in 2013, and 40.9% in 2014. 

Foreign-born children have exceeded US-born children in number since 2011.

Age at diagnosis was younger for US-born than foreign-born children (0–18 months: 72.6% vs. 

9.8%; 5–12 years: 16.9% vs. 60.3%). HIV diagnoses in mothers of US-born children were made 

more often before pregnancy (49.7% vs 21.4%), or during pregnancy (16.6% vs 13.9%), and less 

often after birth (23.7% vs 41%). Custodians of US-born children were more often biological 

Corresponding author: Steven R. Nesheim, M.D., Activity Lead, Mother-to-Child Transmission, Health Services Research for 
Prevention with Positives Team, Epidemiology Branch, DHAP/NCHHSTP/CDC, 1600 Clifton Road, MS E-45, Atlanta, GA 
30329-4027, Telephone: 404-639-8273, FAX: 404-639-6127, sxn9@cdc.gov.
Address for reprints: Same as corresponding author.

Publisher's Disclaimer: Disclaimer: The findings and conclusions in this manuscript are those of the authors and do not necessarily 
represent the views of the CDC. The use of trade names and commercial sources is for identification only and does not imply 
endorsement by CDC.

The authors report no conflicts of interest related to this work.

HHS Public Access
Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.

Published in final edited form as:
J Acquir Immune Defic Syndr. 2018 January 01; 77(1): 23–30. doi:10.1097/QAI.0000000000001572.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



parents (71.9% vs 43.2%), and less likely to be foster or non-related adoptive parents (10.4% vs 

55.1%).

Of 676 foreign-born children with known place of birth, 65.5% were born in sub-Saharan Africa 

and 14.3% in Eastern Europe. The top countries of birth were Ethiopia, Ukraine, Uganda, Haiti, 

and Russia.

Conclusion.—The increasing number of foreign-born children with diagnosed HIV infection in 

the United States requires specific considerations for care and treatment.
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Introduction

The numbers of perinatal HIV infections continue to decline in nearly all highly resourced 

countries, including the United States (US).1–3 Despite these declines, in the past decade a 

number of highly resourced countries have reported among their HIV-exposed and HIV-

infected populations increasing percentages of children born in less-resourced countries, 

notably sub-Saharan Africa (SSA).4–9 During 2007–2011, of the children aged <13 years in 

the United States with diagnosed HIV infection, 33% were born outside the United States10 

and of these, 62% were born in Africa. As of January 2010, the HIV immigration exclusion 

was lifted in the United States,11 and HIV was no longer included in the list of screening 

tests recommended for immigration.12 To better understand the contribution of birthplace to 

the epidemiology of diagnosed HIV infection among children, we analyzed data from the 

National HIV Surveillance System (NHSS) of the Centers for Disease Control and 

Prevention (CDC).

Methods

We analyzed data from NHSS reported to CDC through June 2016 for children aged <13 

years with diagnosed HIV infection in the United States during 2008–2014, by place of birth 

and selected characteristics. Data were reported from 50 states and the District of Columbia. 

A minimum of 18 months delay was allowed for the reporting of deaths to NHSS.

As part of NHSS, surveillance jurisdictions collect data on persons with diagnosed HIV 

infection in accordance with state and territorial laws and report the data to CDC without 

personal identifying information. New cases of HIV infection among children are identified 

through active follow-up of HIV-infected pregnant women and HIV exposed infants, in 

conjunction with case reporting through providers and laboratory reporting of HIV-related 

test results. An HIV diagnosis is based on the earliest laboratory or physician-documented 

report associated with confirmed HIV infection, following the US HIV surveillance case 

definition.13 Case information is collected on standardized case report forms, which are 

completed by providers or through active follow-up by health department staff (i.e., 

abstracting data from medical records at reporting facilities).14
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This report only includes those children with a residence in the United States and the District 

of Columbia at the time of HIV diagnosis. This includes children who may have had an 

earlier diagnosis in another country, but who lacked laboratory or physician-documented 

evidence of the earlier diagnosis in the other country. Birthplace information was available 

for 92.5% of persons included in this analysis. We defined US-born as children who were 

born in the 50 states, the District of Columbia, or a US dependent area (American Samoa, 

Guam, the Northern Mariana Islands, Puerto Rico, the Republic of Palau, and the US Virgin 

Islands). For this analysis, the only US dependent area that had children with HIV infection 

diagnosed in the 50 states and the District of Columbia was Puerto Rico. We defined 

foreign-born as children with a known place of birth outside of the 50 states, the District of 

Columbia, and the US dependent areas. The date of immigration to the United States and 

current age at immigration are not collected through NHSS.

Determination of age was based on the child’s age at the date of the first documented HIV 

diagnosis in the United States. For foreign-born children included in the analysis who may 

have had an earlier diagnosis in another country but who lacked laboratory or physician-

documented evidence of the earlier diagnosis, their age represents age at first documented 

diagnosis in the United States. Data on child’s race was classified according to the minimum 

categories specified by the 1997 Office of Management and Budget Revisions to the 

Standards for the Classification of Federal Data on Race and Ethnicity15. Children of 

Hispanic/Latino ethnicity can be of any race.15 Transmission category was classified as 

perinatal or other/unknown (other includes hemophilia, blood transfusion, and other 

confirmed risk factor; unknown includes risk factor not reported or not identified). Of the 

children included in this analysis who had diagnosed HIV infections attributed to other/

unknown, 97.4% had no identified risk. All comparisons are between US-born and foreign-

born children, unless stated otherwise. Because of the high percentage of missing data for 

many of the characteristics, particularly among foreign-born infants and their mothers, for 

comparison, percentages were calculated based on cases with available information. In a few 

instances, the results include data not shown in Table 2 (e.g., data on children with 

diagnosed HIV infection whose transmission category was classified as other/unknown).

Results

During 2008–2014, there were 1,516 children aged <13 years with diagnosed HIV infection 

(hereafter referred to as “children”) in 50 states and the District of Columbia (Table 1), of 

whom 726 (47.9%) were US-born, 676 (44.6%) were foreign-born, and 114 (7.5%) had 

unknown or missing place of birth. A 26.7% decrease was seen in the annual number of 

children with diagnosed HIV infection in 50 states and the District of Columbia from 240 in 

2008 to 176 in 2014.

The number of US-born children with diagnosed HIV infection decreased 57.1% from 

2008–2014; the number of US-born children with perinatally acquired HIV infection 

followed a similar pattern, with a 60.1% decline. US-born children accounted for 70.0% of 

all children with diagnosed HIV infection in 2008, declining to a low of 32.3% in 2013 

(Table 1). The overall number of foreign-born children increased annually (except during 

2011) through 2012 (n=147) and then declined in 2013 and 2014; the number of foreign-
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born children with perinatally acquired HIV infection followed a similar pattern. The 

numbers of US-born and foreign-born children were nearly equal in 2011 (89 and 94, 

respectively). Since 2011, among all children, the numbers of foreign-born have always 

exceeded those of US-born.

Overall, the percentage with missing place of birth information remained fairly small 

throughout the study period (5.4% in 2008 and 10.8% in 2014). Among all children, those 

with a transmission category of other/unknown (1) always had a higher proportion of 

foreign-born than US-born, (2) never constituted less than 22.4% of foreign-born children, 

and (3) increased in their percent of foreign-born children through 2011, declining slightly 

thereafter.

Table 2 shows clinical characteristics of children with diagnosed perinatally acquired HIV 

infection and known place of birth. All comparisons are between US-born and foreign-born 

children, unless stated otherwise. Because of the high percentage of missing data for many 

of the characteristics, particularly among foreign-born infants and their mothers, for 

comparison, percentages were calculated based on cases with available information. In a few 

instances, the results include data not shown in Table 2 (e.g., data on children with 

diagnosed HIV infection whose transmission category was classified as other/unknown).

The age at which the children received their HIV diagnosis was younger for US-born 

children (0–18 months, 72.6%; 5–12 years, 16.9%), compared with foreign-born children 

(0–18 months, 9.8%; 5–12 years, 60.3%). Among US-born and foreign-born children, 

children whose transmission category was classified as other/unknown received their 

diagnosis at older ages (5–12 years: US-born, 47.4%; foreign-born, 51.8% [data not shown 

in Table 2]).

Black/African American race predominated in both US-born (62.9%) and foreign-born 

(68.8%); white race was reported slightly less often among US-born (9.4%) than foreign-

born (13.7%). In contrast, Hispanic/Latino was the second-most frequent racial/ethnic 

identification among US-born children (18.0%), but among foreign-born, Asian race (7.4%) 

was more frequent than Hispanic/Latino (6.5%) ethnicity. Similarly, among foreign-born 

children whose transmission category was classified as other/unknown, Asian race was 

7.0%, and Hispanic/Latino ethnicity was 1.9% (data not shown in Table 2).

Among mothers of US-born children with known timing of maternal HIV diagnosis, 

diagnosis was before the pregnancy in 49.7%, during pregnancy in 16.6%, and after birth in 

23.7%. In contrast, among mothers of foreign-born children with data available (n=173), 

maternal HIV diagnosis was made before pregnancy in 21.4%, during pregnancy in 13.9%, 

and after delivery in 41.0%. Among US-born children, 48.2% did not have information on 

mother’s prenatal care (PNC). Among those with information on mother’s prenatal care, 

77.7% of mothers had at least one PNC visit; among those whose mothers had any prenatal 

care, 62.4% of mothers began care before the third trimester. Data on PNC was available for 

<2% of mothers of foreign-born children. Among US-born children with antiretroviral 

(ARV) medication use information, 51.8% of their mothers had received ARVs prenatally, 

19.8% of their mothers had received ARVs during labor and delivery; 100% of infants had 
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received ARVs neonatally. The use of ARVs prenatally, natally, and postnatally only 

occurred in 9.5% of mother-infant pairs with known ARV use information. In contrast, for 

foreign-born children and their mothers, data on ARV use was available in 7–12% (the 

available data usually showed that no prenatal or natal ARV were used). Data on 

breastfeeding was missing from many mothers of US-born (34.2%) and foreign-born 

(90.7%) children, but among those with data, breastfeeding was reported by mothers of 

13.6% of US-born and 65.1% of foreign-born children. Data for mother’s place of birth was 

missing for 22.2% of US-born and 61.8% of foreign-born children. Among mothers of US-

born children with available data (n=498), 80% were born in the United States or a US 

dependent area, and 20% were born elsewhere, while <1% of mothers of foreign-born 

children were born in the United States.

Medicaid or other public funds were the payer source for 82.4% of US-born children. 

Though data on medical payer status was missing for 75.3% of foreign-born, among those 

with data (n=112), 64% reported private coverage, and 29.8% had Medicaid or other 

publically funded payer source.

At the time of diagnosis, US-born children resided predominantly in the South (57.1%), in 

contrast to foreign-born children, among whom residence was more widely and evenly 

distributed: South (30.8%), Midwest (27.8%), and West (29.5%) and Northeast (11.9%). . 

For those with information on facility of diagnosis (461 US-born; 394 foreign-born), a 

greater percentage of the US-born children had HIV infections diagnosed in inpatient 

facilities (51.2%) than outpatient facilities (44.9%), in contrast to the foreign-born children, 

among whom HIV infections were diagnosed less frequently in inpatient facilities (19.0%) 

than outpatient facilities (72.3%). Children whose transmission category was classified as 

other/unknown showed a similar pattern: US-born children had slightly more HIV infections 

diagnosed in inpatient facilities (36.6%) than outpatient (33.1%), and foreign-born children 

had infections diagnosed less often in inpatient facilities (19.8%) than outpatient facilities 

(57.8%) (data not shown).

Among children with information on child’s primary caretaker, biological parents were more 

often the custodian among US-born (71.9%) than among foreign-born (34.2%) children, 

though the percentage where the custodian was another relative (or a related foster or 

adoptive parent) was similar (US-born, 11.9%; foreign-born, 10.4%). In contrast, custody 

was with a foster or non-related adoptive parent for 10.4% of US-born, but for a majority 

(55.1%) of foreign-born children.

The region of birth for the 676 children born outside the United States but with HIV 

diagnosed within the United States from 2008–2014 is shown in Table 3 (data are not shown 

for individual countries). Of these children, 443 (65.5%) were born in SSA (note that Sudan 

is considered SSA). Approximately half of the 676 were born in East Africa, of whom 

69.1% were born in Ethiopia, followed by 14.4% from Uganda. There were 51 children from 

West Africa (7.5%), with Nigeria and Ghana accounting for 35.3% and 33.3%, respectively; 

there were 33 from Middle Africa (4.9%), of whom 51.5% were from Congo and 24.2% 

were from Cameroon. Eastern Europe accounted for 14.3% of non US-born children (68.0% 

of whom were from Ukraine, and 28.9% from the Russian Federation); these two former 
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republics of the Soviet Union, along with Latvia, accounted for 98.9% of Eastern European 

children, and with Uzbekistan (counted as South Central Asia), accounted for 15.2% of the 

foreign-born children. The countries with the highest numbers of children with diagnosed 

HIV infection during 2008–2014 were: Ethiopia, 235; Ukraine, 66; Uganda, 49; Haiti, 31; 

Russia, 28; Nigeria, 18; Ghana, 17; Congo, 17; South Africa, 16; Burma (Myanmar), 14; 

Kenya, 13; China, 13, and Mexico, 12.

Discussion

During the period 2008–2014 in the United States, the overall number of children aged <13 

years with diagnosed HIV infection declined significantly, with an even larger percentage 

decline in the number of US-born children with diagnosed HIV. Concurrently, there was an 

increase—at least up until the last couple of years of the observation period—in the annual 

number and percentage of foreign-born children with diagnosed HIV infection. The increase 

in foreign-born children appears to have begun prior to January 2010, when the HIV 

immigration exclusion was lifted.11 Notably, of the foreign-born children diagnosed with 

HIV in the US in this study, 55% were in non-familial foster or adoptive custody. We are not 

able to determine how many of these children entered the country under a waiver of the HIV 

immigration restriction which was rescinded in 2010. The US regions in which foreign-born 

children reside reflect the regions of the United States which receive the largest numbers of 

immigrants in general.16 In our study, half of the foreign-born children with diagnosed HIV 

infection were born in East Africa, mainly Ethiopia, but it is notable that three of the top five 

countries of birth for foreign-born children were not in Africa.

The increasing contribution of foreign-born children to the HIV epidemic in the United 

States is significant for several reasons. Focusing on perinatal transmissions that occur in the 

United States allows a more accurate perspective on the effectiveness of domestic prevention 

programs. Beyond those considerations, however, are those which relate specifically to the 

issues of HIV-infected infants and children who immigrate to the United States with their 

families. It has yet to be examined whether these children are linked to and maintained in 

care at rates different from US-born children. Experience in Canada has suggested that a 

multicultural approach and more case-management might be necessary.8

Another significant consideration is the diagnosis of HIV infections among children who 

immigrate with their parents who might have undiagnosed HIV infection. Diagnostic nucleic 

acid tests widely available in North America (e.g., Roche Amplicor 1.5 HIV DNA PCR), 

where HIV subtype B predominates, appear to detect with comparable sensitivity and 

specificity other subtypes that circulate in SSA, specifically, subtype C,17–20 subtypes A and 

D,20 and subtype CRF01_AE in Southeast Asia.21 Despite the utility of the nucleic acid tests 

presently in use, pediatricians in the United States will need to consider that the optimal time 

for such testing will differ for children who have breastfed as infants in Africa or who 

continue to breastfeed once they have arrived in the United States. In the present study, about 

two-thirds of foreign-born children with diagnosed HIV had breastfed, among those for 

whom information on breastfeeding was known. Even if HIV-exposed infants who 

immigrate here were tested in Africa, up to 70% of such infants drop out of care early.22 As 

would be expected, children with perinatally acquired HIV infection in Africa are older at 
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the time of diagnosis than are infected children born in the United States.23 Given the high 

loss to follow-up of HIV-exposed infants in SSA24, we should consider the possibility that 

HIV-exposed infants born elsewhere who move here at very young ages might not yet have 

undergone sufficient diagnostic testing to rule out HIV infection. In the present study, HIV 

in foreign-born children was diagnosed at older ages than in US-born. In addition to the 

attributes of foreign-born children just noted (higher rate of breastfeeding, older age at time 

of diagnosis), other differences between US-born and foreign-born children were evident. 

Fewer mothers of foreign-born children had HIV diagnosed before pregnancy, and more 

after delivery. Medical coverage was more often by private insurance, probably reflecting the 

higher percent of foreign-born who were adopted. The clinical setting differed in which the 

HIV diagnosis was made. The fact that more foreign-born children had HIV diagnosed in 

outpatient facilities (61.4%) probably reflects the older age of these children, which might 

correlate with a better degree of clinical stability; in contrast, the higher percent of US-born 

children had HIV diagnosed in inpatient facilities, which might correlate with diagnosis 

when hospitalized for an illness associated with HIV infection, e.g., Pneumocystis jirovecii 
pneumonia.

The percentage of foreign-born children with HIV infection diagnosed in the 50 states and 

the District of Columbia in this study is higher than the percentage of HIV-exposed and HIV-

infected children born outside of the United States in CDC’s Enhanced Perinatal 

Surveillance (EPS), 14% during 2000–200325 and 13% during 2005–2008.26 EPS was 

conducted in a subset of states, and did not include several of the states to which large 

numbers of immigrants gravitate (NV, HI and MA were not in EPS and EPS covered only a 

few counties in southern CA).

Similar to what has been observed for our analysis, in the past decade, high percentages of 

foreign birth have been reported among children with diagnosed HIV in several European 

countries. In Denmark, up to July 2003, 58.5% of HIV-infected children had been born in 

SSA.4 During 1996–2012 in the Netherlands, 43% of HIV-infected children had been born 

in SSA5; children born in SSA had HIV diagnosed at a median 2.9 years of age, in contrast 

with 1.1 years among children of Dutch origin. Among children with diagnosed HIV 

infection in Paris during 2000–2005, 39/59 (66.1%) were born outside of France, 27/39 

(69.2%) in SSA.6 In 27 countries of the European Union (plus Norway and Iceland), of 57 

persons whose HIV infection was attributed to mother-to-child transmission during 1996–

2006, 23% had been born in SSA.7 Through 2006, in UK and Ireland, of 1441 HIV-infected 

reported to the National Study of HIV in Pregnancy and Childhood and the Collaborative 

HIV Paediatric Study, 664 (46%) had been born elsewhere, of whom 564/1441 (39%) had 

been born in Africa.9 Higher-resource countries are also reporting high, and in some cases 

increasing, percentages of foreign-birth among HIV-infected women delivering infants. The 

number of HIV-infected women giving birth who were themselves born in another country 

has increased: in France, from 12% in the early-mid 1980’s to 45.4% in the mid-late 1990’s 

to 64% in 2003–2004;27 in Italy, from 12% to 26% during the period from the mid—1980’s 

to 2005;28 and in UK/Ireland from 43.5% in the early 1990’s to 78.6% in 2004–2005.1

Immigration and international travel have a significant role in the epidemiology of several 

other infectious diseases in the United States. The most notable example is tuberculosis, for 
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which cases in immigrants have constituted a majority since 2001,29 reaching 66% in 

2014.30 Hepatitis B has been more prevalent among immigrants than US-born persons for 

many years; during 1999–2006, overall prevalence among foreign-born was 12.2% (95%CI, 

10.7–13.9%) and among US-born persons was 3.5% (95%CI, 3.1–3.8%).31 As cases of 

rubella declined in the years just prior to its elimination in the Western Hemisphere, foreign-

born persons accounted for 79% of cases in 1998 and 65% of cases in 1999, with 50% 

during 2001–2004.32. Similarly, among measles cases occurring since 2001, 88% were 

internationally imported.33

There are several limitations to our study. The NHSS does not include data on the date of 

entry into the United States, so we were not able to relate any of our variables to citizenship 

status or an individual’s time in the country. The greater proportion of missing data among 

the foreign-born vs. US-born makes it difficult to assess certain characteristics for the 

foreign-born. In addition, we were not able to analyze linkage to care among US-born and 

foreign-born children with diagnosed HIV infection. The marker for linkage to care is a 

record of at least one CD4 T-lymphocyte (CD4) or viral load test performed ≤ 1 month or ≤ 

3 months after diagnosis, and was available only in a subset of jurisdictions during the study 

period, making the data insufficient as a basis for comparison. Finally, this report only 

includes those children with a US residence at the time of HIV diagnosis, as those residing 

in the United States but born and HIV-diagnosed abroad are excluded.

The numbers and percentages of foreign-born children with diagnosed HIV infection in the 

United States have exceeded those of US-born children for several years. It is unknown how 

long this discrepancy will continue, but it is clear from our data that further attention will 

need to be paid to issues such as linkage to and retention in HIV care among HIV-infected 

children born abroad. In addition, as more HIV-infected women immigrate to the United 

States, new issues may arise related to prevention of perinatal transmission, such as innate 

resistance of HIV-2, diminished sensitivity of nucleic acid tests commonly used for 

diagnosis, and awareness of transmission risks related to breastfeeding.

Acknowledgments

Presented at 20th Conference on Retroviruses and Opportunistic Infections, Atlanta, March 3-6, 2013.

This study was performed by the United States government, and received no external support.

References

1. Townsend CL, Cortina-Borja M, Peckham CS, Tookey PA. Trends in management and outcome of 
pregnancies in HIV-infected women in the UK and Ireland, 1990–2006. BJOG : an international 
journal of obstetrics and gynaecology. 2008;115(9):1078–1086. [PubMed: 18503577] 

2. Briand N, Jasseron C, Sibiude J, et al. Cesarean section for HIV-infected women in the combination 
antiretroviral therapies era, 2000–2010. Am J Obstet Gynecol. 2013;209(4):335 e331–335 e312. 
[PubMed: 23791563] 

3. Taylor AW, Nesheim SR, Zhang X, et al. Estimated perinatal HIV infection among infants born in 
the United States, 2002–2013. JAMA Pediatr. 2017.

4. Schmid J, Jensen-Fangel S, Valerius NH, et al. Demographics in HIV-infected children in Denmark: 
results from the Danish Paediatric HIV Cohort Study. Scand J Infect Dis. 2005;37(5):344–349. 
[PubMed: 16051570] 

Nesheim et al. Page 8

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Cohen S, Smit C, van Rossum AM, et al. Long-term response to combination antiretroviral therapy 
in HIV-infected children in the Netherlands registered from 1996 to 2012. AIDS. 2013;27(16):
2567–2575. [PubMed: 23842124] 

6. Macassa E, Burgard M, Veber F, et al. Characteristics of HIV-infected children recently diagnosed in 
Paris, France. Eur J Pediatr. 2006;165(10):684–687. [PubMed: 16799798] 

7. Del Amo J, Likatavicius G, Perez-Cachafeiro S, et al. The epidemiology of HIV and AIDS reports 
in migrants in the 27 European Union countries, Norway and Iceland: 1999–2006. Eur J Public 
Health. 2011;21(5):620–626. [PubMed: 21051469] 

8. MacPherson DW, Zencovich M, Gushulak BD. Emerging pediatric HIV epidemic related to 
migration. Emerg Infect Dis. 2006;12(4):612–617. [PubMed: 16704809] 

9. Judd A, Doerholt K, Tookey PA, et al. Morbidity, mortality, and response to treatment by children in 
the United Kingdom and Ireland with perinatally acquired HIV infection during 1996–2006: 
planning for teenage and adult care. Clinical infectious diseases : an official publication of the 
Infectious Diseases Society of America. 2007;45(7):918–924. [PubMed: 17806062] 

10. Prosser AT, Tang T, Hall HI. HIV in persons born outside the United States, 2007–2010. JAMA. 
2012;308(6):601–607. [PubMed: 22820630] 

11. Medical examination of aliens—removal of human immunodeficiency virus (HIV) infection from 
definition of communicable disease of public health significance. 42 CRF §34 2009.

12. Centers for Disease Control and Prevention. Final rule removing HIV infection from U.S. 
immigration screening. https://www.cdc.gov/immigrantrefugeehealth/laws-regs/hiv-ban-removal/
final-rule.html. Accessed Jan 30, 2017.

13. Centers for Disease Control and Prevention. Revised surveillance case definition for HIV 
infection--United States, 2014. MMWR Recomm Rep. 2014;63(RR-03):1–10.

14. Cohen SM, Gray KM, Ocfemia MC, Johnson AS, Hall HI. The status of the National HIV 
Surveillance System, United States, 2013. Public health reports. 2014;129(4):335–341. [PubMed: 
24982536] 

15. Office of Management and Budget. Revisions to the standards for the classification of federal data 
on race and ethnicity. Federal Register. 1997;62:58781–58790 http://go.usa.gov/vSdR.

16. US Census Bureau. 2014 American Community Survey 1-year Estimates. 2015.

17. Creek TL, Sherman GG, Nkengasong J, et al. Infant human immunodeficiency virus diagnosis in 
resource-limited settings: issues, technologies, and country experiences. Am J Obstet Gynecol. 
2007;197(3 Suppl):S64–71. [PubMed: 17825652] 

18. Sherman GG, Jones SA. Oral fluid human immunodeficiency virus tests: improved access to 
diagnosis for infants in poorly resourced prevention of mother to child transmission programs. The 
Pediatric infectious disease journal. 2005;24(3):253–256. [PubMed: 15750462] 

19. Sherman GG, Driver GA, Coovadia AH. Evaluation of seven rapid HIV tests to detect HIV-
exposure and seroreversion during infancy. Journal of clinical virology : the official publication of 
the Pan American Society for Clinical Virology. 2008;43(3):313–316. [PubMed: 18774333] 

20. Lyamuya E, Olausson-Hansson E, Albert J, Mhalu F, Biberfeld G. Evaluation of a prototype 
Amplicor PCR assay for detection of human immunodeficiency virus type 1 DNA in blood 
samples from Tanzanian adults infected with HIV-1 subtypes A, C and D. Journal of clinical 
virology : the official publication of the Pan American Society for Clinical Virology. 2000;17(1):
57–63. [PubMed: 10814940] 

21. Ngo-Giang-Huong N, Khamduang W, Leurent B, et al. Early HIV-1 diagnosis using in-house real-
time PCR amplification on dried blood spots for infants in remote and resource-limited settings. J 
Acquir Immune Defic Syndr. 2008;49(5):465–471. [PubMed: 18989220] 

22. Sherman GG, Jones SA, Coovadia AH, Urban MF, Bolton KD. PMTCT from research to reality--
results from a routine service. S Afr Med J. 2004;94(4):289–292. [PubMed: 15150944] 

23. Audu R, Onwuamah C, Salu O, et al. Development and implementation challenges of a quality 
assured HIV infant diagnosis program in Nigeria using dried blood spots and DNA polymerase 
chain reaction. AIDS Res Hum Retroviruses. 2015;31(4):433–438. [PubMed: 25381805] 

24. Essajee S, Bhairavabhotla R, Penazzato M, et al. Scale-up of Early Infant HIV Diagnosis and 
Improving Access to Pediatric HIV Care in Global Plan Countries: Past and Future Perspectives. J 
Acquir Immune Defic Syndr. 2017;75 Suppl 1:S51–S58. [PubMed: 28398997] 

Nesheim et al. Page 9

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/immigrantrefugeehealth/laws-regs/hiv-ban-removal/final-rule.html
https://www.cdc.gov/immigrantrefugeehealth/laws-regs/hiv-ban-removal/final-rule.html
http://go.usa.gov/vSdR


25. Centers for Disease Control and Prevention. Enhanced Perinatal Surveillance—Participating areas 
in the United States and dependent areas, 2000–2003. HIV/AIDS Surveillance Supplemental 
Report.13(4).

26. Centers for Disease Control and Prevention. Enhanced perinatal surveillance-15 areas, 2005–2008. 
HIV Surveillance Supplemental Report 2011; Avaible at http://www.cdc.gov/hiv/topics/
surveillance/resources/reports/. Accessed Dec 5, 2016.

27. Jasseron C, Mandelbrot L, Tubiana R, et al. Prevention of mother-to-child HIV transmission: 
similar access for sub-Sahara African immigrants and for French women? AIDS. 2008;22(12):
1503–1511. [PubMed: 18614874] 

28. Martinelli P, Agangi A, Sansone M, et al. Epidemiological and clinical features of pregnant women 
with HIV: a 21-year perspective from a highly specialized regional center in southern Italy. HIV 
clinical trials. 2008;9(1):36–42. [PubMed: 18215980] 

29. Centers for Disease Control and Prevention. Trends in tuberculosis - United States, 2011. MMWR 
Morbidity and mortality weekly report. 2012;61(11):181–185. [PubMed: 22437911] 

30. Centers for Disease Control and Prevention. Tuberculosis: Data and Statistics. https://
www.cdc.gov/tb/statistics. Accessed Feb 22, 2016.

31. Wasley A, Kruszon-Moran D, Kuhnert W, et al. The prevalence of hepatitis B virus infection in the 
United States in the era of vaccination. The Journal of infectious diseases. 2010;202(2):192–201. 
[PubMed: 20533878] 

32. Centers for Disease Control and Prevention. Achievements in public health: elimination of rubella 
and congenital rubella syndrome-US, 1969–2004. Morb Mortal Wkly Rep. 2005;54(11):279–282.

33. Papania MJ, Wallace GS, Rota PA, et al. Elimination of endemic measles, rubella, and congenital 
rubella syndrome from the Western hemisphere: the US experience. JAMA Pediatr. 2014;168(2):
148–155. [PubMed: 24311021] 

Nesheim et al. Page 10

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/hiv/topics/surveillance/resources/reports/
http://www.cdc.gov/hiv/topics/surveillance/resources/reports/
https://www.cdc.gov/tb/statistics
https://www.cdc.gov/tb/statistics


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nesheim et al. Page 11

Ta
b

le
 1

.

D
ia

gn
os

es
 o

f 
H

IV
 in

fe
ct

io
n 

am
on

g 
ch

ild
re

n 
<

13
 y

ea
rs

 o
f 

ag
e,

 b
y 

pl
ac

e 
of

 b
ir

th
 a

nd
 H

IV
 tr

an
sm

is
si

on
 c

at
eg

or
y 

—
50

 s
ta

te
s 

an
d 

th
e 

D
is

tr
ic

t o
f 

C
ol

um
bi

a,
 

20
08

–2
01

4

20
08

N
o.

 (
%

)
20

09
N

o.
 (

%
)

20
10

N
o.

 (
%

)
20

11
N

o.
 (

%
)

20
12

N
o.

 (
%

)
20

13
N

o.
 (

%
)

20
14

N
o.

 (
%

)
To

ta
l

N
o.

 (
%

)

U
S-

bo
rn

Pe
ri

na
ta

l
14

8 
(8

8.
1)

13
2 

(9
3.

6)
10

4 
(8

9.
7)

81
 (

91
.0

)
74

 (
93

.7
)

52
 (

85
.2

)
59

 (
81

.9
)

65
0 

(8
9.

5)

O
th

er
a /U

nk
no

w
nb

20
 (

11
.9

)
9 

(6
.4

)
12

 (
10

.3
)

8 
(9

.0
)

5 
(6

.3
)

9 
(1

4.
8)

13
 (

18
.1

)
76

 (
10

.5
)

Su
bt

ot
al

16
8 

(7
0.

0)
14

1 
(6

0.
8)

11
6 

(4
9.

2)
89

 (
44

.3
)

79
 (

32
.6

)
61

 (
32

.3
)

72
 (

40
.9

)
72

6 
(4

7.
9)

F
or

ei
gn

-b
or

n

Pe
ri

na
ta

l
42

 (
71

.2
)

59
 (

75
.6

)
73

 (
70

.9
)

58
 (

61
.7

)
93

 (
63

.3
)

70
 (

63
.6

)
66

 (
77

.6
)

46
1 

(6
8.

2)

O
th

er
a /U

nk
no

w
nb

17
 (

28
.8

)
19

 (
24

.4
)

30
 (

29
.1

)
36

 (
38

.3
)

54
 (

36
.7

)
40

 (
36

.4
)

19
 (

22
.4

)
21

5 
(3

1.
8)

Su
bt

ot
al

59
 (

24
.6

)
78

 (
33

.6
)

10
3 

(4
3.

6)
94

 (
46

.8
)

14
7 

(6
0.

7)
11

0 
(5

8.
2)

85
 (

48
.3

)
67

6 
(4

4.
6)

U
nk

no
w

n/
M

is
si

ng

Pe
ri

na
ta

l
10

 (
76

.9
)

3 
(2

3.
1)

11
 (

64
.7

)
8 

(4
4.

4)
7 

(4
3.

8)
5 

(2
7.

8)
10

 (
52

.6
)

54
 (

47
.4

)

O
th

er
a /U

nk
no

w
nb

3 
(2

3.
1)

10
 (

76
.9

)
6 

(3
5.

3)
10

 (
55

.6
)

9 
(5

6.
3)

13
 (

72
.2

)
9 

(4
7.

4)
60

 (
52

.6
)

Su
bt

ot
al

13
 (

5.
4)

13
 (

5.
6)

17
 (

7.
2)

18
 (

9.
0)

16
 (

6.
6)

18
 (

9.
5)

19
 (

10
.8

)
11

4 
(7

.5
)

To
ta

l
24

0 
(1

00
)

23
2 

(1
00

)
23

6 
(1

00
)

20
1 

(1
00

)
24

2 
(1

00
)

18
9 

(1
00

)
17

6 
(1

00
)

1,
51

6 
(1

00
)

N
ot

e:
 D

at
a 

on
 d

ia
gn

os
es

 o
f 

H
IV

 in
fe

ct
io

n 
re

fl
ec

t t
he

 d
at

e 
of

 d
ia

gn
os

is
 (

di
ag

no
se

d 
by

 D
ec

em
be

r 
31

, 2
01

5;
 r

ep
or

te
d 

to
 C

D
C

 a
s 

of
 J

un
e 

30
, 2

01
6)

, n
ot

 th
e 

da
te

 o
f 

re
po

rt
 to

 C
D

C
.

a O
th

er
 in

cl
ud

es
 h

em
op

hi
lia

, b
lo

od
 tr

an
sf

us
io

n,
 a

nd
 o

th
er

 c
on

fi
rm

ed
 r

is
k 

fa
ct

or
.

b U
nk

no
w

n 
in

cl
ud

es
 r

is
k 

fa
ct

or
 n

ot
 r

ep
or

te
d 

or
 n

ot
 id

en
tif

ie
d.

a,
b O

f 
th

e 
ch

ild
re

n 
in

cl
ud

ed
 in

 th
is

 a
na

ly
si

s 
w

ho
 h

ad
 d

ia
gn

os
ed

 H
IV

 in
fe

ct
io

ns
 a

ttr
ib

ut
ed

 to
 o

th
er

/u
nk

no
w

n,
 9

7.
4%

 h
ad

 n
o 

id
en

tif
ie

d 
ri

sk
.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nesheim et al. Page 12

Ta
b

le
 2

.

C
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 c

hi
ld

re
n 

<
13

 y
ea

rs
 o

f 
ag

e 
in

 th
e 

U
ni

te
d 

St
at

es
 w

ith
 d

ia
gn

os
ed

 p
er

in
at

al
ly

 a
cq

ui
re

d 
H

IV
 in

fe
ct

io
n 

an
d 

kn
ow

n 
pl

ac
e 

of
 b

ir
th

, 5
0 

st
at

es
 a

nd
 th

e 
D

is
tr

ic
t o

f 
C

ol
um

bi
a,

 2
00

8–
20

14

U
S-

bo
rn

F
or

ei
gn

-b
or

n
To

ta
l

N
o.

 (
%

)P
er

in
at

al
(%

) 
A

m
on

g 
no

n-
m

is
si

ng
N

o.
 (

%
)P

er
in

at
al

(%
) 

A
m

on
g 

no
n-

m
is

si
ng

N
o.

 (
%

)
(%

) 
A

m
on

g 
no

n-
m

is
si

ng

A
ge

 a
t 

di
ag

no
si

s

 
 

0–
18

 m
on

th
s

47
2 

(7
2.

6)
72

.6
45

 (
9.

8)
9.

8
51

7 
(4

6.
5)

46
.5

 
 

19
 m

on
th

s 
– 

4 
ye

ar
s

68
 (

10
.5

)
10

.5
13

8 
(2

9.
9)

29
.9

20
6 

(1
8.

5)
18

.5

 
 

5–
12

 y
ea

rs
11

0 
(1

6.
9)

16
.9

27
8 

(6
0.

3)
60

.3
38

8 
(3

4.
9)

34
.9

 
 

M
is

si
ng

0 
(0

)
0

0 
(0

)
0

0 
(0

)
0

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
65

0 
(1

00
)

10
0

46
1 

(1
00

)
10

0
11

11
 (

10
0)

10
0

C
hi

ld
’s

 R
ac

e

 
 

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

a 
N

at
iv

e
4 

(0
.6

)
0.

6
0 

(0
)

0
4 

(0
.4

)
0.

4

 
 

A
si

an
8 

(1
.2

)
1.

2
34

 (
7.

4)
7.

4
42

 (
3.

8)
3.

8

 
 

B
la

ck
/A

fr
ic

an
 A

m
er

ic
an

40
9 

(6
2.

9)
62

.9
31

7 
(6

8.
8)

68
.8

72
6 

(6
5.

4)
65

.4

 
 

H
is

pa
ni

c/
L

at
in

oa
11

7 
(1

8.
0)

18
.0

30
 (

6.
5)

6.
5

14
7 

(1
3.

2)
13

.2

 
 

N
at

iv
e 

H
aw

ai
ia

n/
O

th
er

 P
ac

if
ic

 I
sl

an
de

r
0 

(0
)

0
2 

(0
.4

)
0.

4
2 

(0
.2

)
0.

2

 
 

W
hi

te
61

 (
9.

4)
9.

4
63

 (
13

.7
)

13
.7

12
4 

(1
1.

2)
11

.2

 
 

M
ul

tip
le

 r
ac

es
51

 (
7.

8)
7.

8
15

 (
3.

3)
3.

3
66

 (
5.

9)
5.

9

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
65

0 
(1

00
)

10
0

46
1 

(1
00

)
10

0
11

11
 (

10
0)

10
0

T
im

in
g 

of
 m

at
er

na
l d

ia
gn

os
is

 
 

B
ef

or
e 

pr
eg

na
nc

y
29

6 
(4

5.
5)

49
.7

37
 (

8.
0)

21
.4

33
3 

(3
0)

43
.3

 
 

D
ur

in
g 

pr
eg

na
nc

y
99

 (
15

.2
)

16
.6

24
 (

5.
2)

13
.9

12
3 

(1
1.

1)
16

.0

 
 

A
t d

el
iv

er
y

44
 (

6.
8)

7.
4

9 
(2

.0
)

5.
2

53
 (

4.
8)

6.
9

 
 

B
ef

or
e 

in
fa

nt
’s

 b
ir

th
16

 (
2.

5)
2.

7
32

 (
6.

9)
18

.5
48

 (
4.

3)
6.

2

 
 

A
ft

er
 in

fa
nt

’s
 b

ir
th

14
1 

(2
1.

7)
23

.7
71

 (
15

.4
)

41
.0

21
2 

(1
9.

1)
2.

8

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
59

6 
(9

1.
7)

10
0

17
3 

(3
7.

5)
10

0
76

9 
(6

1.
2)

10
0

 
 

U
nk

no
w

n/
m

is
si

ng
54

 (
8.

3)
28

8 
(6

2.
5)

34
2 

(3
0.

8)

P
re

na
ta

l C
ar

e 
(c

at
eg

or
ie

s 
no

t 
m

ut
ua

lly
 e

xc
lu

si
ve

)

 
 

M
ot

he
r h

ad
 ≥

1 
pr

en
at

al
 v

is
it

 
 

Y
es

26
2 

(4
0.

3)
77

.7
3 

(0
.7

)
37

.5
26

5 
(2

3.
9)

76
.8

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nesheim et al. Page 13

U
S-

bo
rn

F
or

ei
gn

-b
or

n
To

ta
l

N
o.

 (
%

)P
er

in
at

al
(%

) 
A

m
on

g 
no

n-
m

is
si

ng
N

o.
 (

%
)P

er
in

at
al

(%
) 

A
m

on
g 

no
n-

m
is

si
ng

N
o.

 (
%

)
(%

) 
A

m
on

g 
no

n-
m

is
si

ng

 
 

N
o

75
 (

11
.5

)
22

.3
5 

(1
.1

)
62

.5
80

 (
7.

2)
23

.2

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
33

7 
(5

1.
8)

10
0

8 
(1

.7
)

10
0

34
5 

(3
1.

1)
10

0

 
 

U
nk

no
w

n/
m

is
si

ng
31

3 
(4

8.
2)

45
3 

(9
8.

3)
76

6 
(6

8.
9)

 
 

B
eg

an
 p

re
na

ta
l c

ar
e 

be
fo

re
 3

rd
 tr

im
es

te
r

 
 

Y
es

b
19

4 
(2

9.
8)

62
.4

2 
(0

.4
)

50
.0

19
6 

(1
7.

6)
62

.2

 
 

N
o,

 c
ar

e 
be

ga
n 

du
ri

ng
 3

rd
 tr

im
es

te
rc

49
 (

7.
5)

15
.9

0 
(0

)
0

49
 (

4.
4)

15
.6

 
 

N
o 

pr
en

at
al

 c
ar

e 
du

ri
ng

 p
re

gn
an

cy
68

 (
10

.5
)

21
.9

2 
(0

.4
)

50
.0

70
 (

6.
3)

22
.2

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
31

1 
(4

7.
8)

10
0

4 
(0

.9
)

10
0

31
5 

(2
8.

4)
10

0

 
 

U
nk

no
w

n/
m

is
si

ng
33

9 
(5

2.
2)

45
7 

(9
9.

1)
79

6 
(7

1.
6)

A
nt

ir
et

ro
vi

ra
l U

se
 (

ca
te

go
ri

es
 n

ot
 m

ut
ua

lly
 e

xc
lu

si
ve

)

 
 

M
ot

he
r r

ec
ei

ve
d 

pr
en

at
al

 A
R

V
s

 
 

Y
es

22
1 

(3
4.

0)
51

.8
4 

(0
.9

)
7.

8
22

5 
(2

0.
3)

47
.1

 
 

N
o

20
6 

(3
1.

7)
48

.2
47

 (
10

.2
)

92
.2

25
3 

(2
2.

8)
52

.9

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
42

7 
(6

5.
7)

10
0

51
 (

11
.1

)
10

0
47

8 
(4

3.
0)

10
0

 
 

U
nk

no
w

n/
m

is
si

ng
22

3 
(3

4.
3)

41
0 

(8
8.

9)
63

3 
(5

7.
0)

 
 

M
ot

he
r r

ec
ei

ve
d 

A
R

V
 in

 L
&

D

 
 

Y
es

70
 (

10
.8

)
19

.8
3 

(0
.7

)
5.

5
73

 (
6.

6)
17

.8

 
 

N
o

28
4 

(4
3.

7)
80

.2
52

 (
11

.3
)

94
.5

33
6 

(3
0.

2)
82

.2

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
35

4 
(5

4.
5)

10
0

55
 (

11
.9

)
10

0
40

9 
(3

6.
8)

10
0

 
 

U
nk

no
w

n/
m

is
si

ng
29

6 
(4

5.
5)

40
6 

(8
8.

1)
70

2 
(6

3.
2)

 
 

C
hi

ld
 re

ce
iv

ed
 A

R
V

s 
fo

r p
re

ve
nt

io
n

 
 

Y
es

36
3 

(5
5.

8)
10

0
33

 (
7.

2)
10

0
39

6 
(3

5.
6)

10
0

 
 

N
o

0 
(0

)
0

0 
(0

)
0

0 
(0

)
0

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
36

3 
(5

5.
8)

10
0

44
 (

7.
2)

10
0

39
6 

(3
5.

6)
10

0

 
 

U
nk

no
w

n/
m

is
si

ng
28

7 
(4

4.
2)

42
8 

(9
2.

8)
71

5 
(6

4.
4)

 
 

C
hi

ld
 re

ce
iv

ed
 p

re
na

ta
l A

R
V

 a
nd

 L
&

D
 a

nd
 p

os
t-

pa
rt

um

 
 

Y
es

48
 (

7.
4)

9.
5

1 
(0

.2
)

1.
1

49
 (

4.
4)

8.
3

 
 

N
o

32
5 

(5
0.

0)
63

.6
55

 (
11

.9
)

63
.2

38
0 

(3
4.

2)
64

.4

 
 

M
ot

he
r 

re
ce

iv
ed

 A
R

V
s 

pr
en

at
al

ly
 o

r 
at

 L
&

D
 o

r 
ch

ild
 r

ec
ei

ve
d 

A
R

V
s

13
0 

(2
0.

0)
25

.8
31

 (
6.

7)
35

.6
16

1 
(1

4.
5)

23
.3

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nesheim et al. Page 14

U
S-

bo
rn

F
or

ei
gn

-b
or

n
To

ta
l

N
o.

 (
%

)P
er

in
at

al
(%

) 
A

m
on

g 
no

n-
m

is
si

ng
N

o.
 (

%
)P

er
in

at
al

(%
) 

A
m

on
g 

no
n-

m
is

si
ng

N
o.

 (
%

)
(%

) 
A

m
on

g 
no

n-
m

is
si

ng

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
50

3 
(7

7.
4)

10
0

87
 (

18
.9

)
10

0
59

0 
(5

3.
1)

10
0

 
 

U
nk

no
w

n/
m

is
si

ng
14

7 
(2

2.
6)

37
4 

(8
1.

1)
52

1 
(4

6.
9)

C
hi

ld
’s

 p
ay

er
 s

ta
tu

s

 
 

M
ed

ic
ai

d/
 O

th
er

 P
ub

lic
 F

un
d

24
3 

(3
7.

4)
82

.4
34

 (
7.

4)
29

.8
27

7 
(2

4.
9)

67
.7

 
 

N
o 

C
ov

er
ag

e
17

 (
2.

6)
5.

8
3 

(0
.7

)
2.

6
20

 (
1.

8)
4.

9

 
 

Pr
iv

at
e 

C
ov

er
ag

e
32

 (
4.

9)
10

.8
73

 (
15

.8
)

64
.0

10
5 

(9
.5

)
25

.7

 
 

O
th

er
3 

(0
.5

)
1.

0
4 

(0
.9

)
3.

5
7 

(0
.6

)
1.

7

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
29

5 
(4

5.
4)

10
0

11
4 

(2
4.

7)
10

0
40

9 
(3

6.
8)

10
0

 
 

U
nk

no
w

n/
m

is
si

ng
35

5 
(5

4.
6)

34
7 

(7
5.

3)
70

2 
(6

3.
2)

C
hi

ld
 w

as
 b

re
as

tf
ed

 
 

Y
es

58
 (

8.
9)

13
.6

28
 (

6.
1)

65
.1

86
 (

7.
7)

18
.3

 
 

N
o

37
0 

(5
6.

9)
86

.4
15

 (
3.

3)
34

.9
38

5 
(3

4.
7)

81
.7

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
42

8 
(6

5.
8)

10
0

43
 (

9.
3)

10
0

47
1 

(4
2.

4)
10

0

 
 

U
nk

no
w

n/
m

is
si

ng
22

2 
(3

4.
2)

41
8 

(9
0.

7)
64

0 
(5

7.
6)

M
ot

he
r’

s 
pl

ac
e 

of
 b

ir
th

 
 

U
S/

U
S-

de
pe

nd
en

cy
 b

or
n

40
5 

(6
2.

3)
80

.0
1 

(0
.2

)
0.

6
40

6 
(3

6.
5)

59
.5

 
 

N
on

-U
S 

bo
rn

10
1 

(1
5.

5)
20

.0
17

5 
(3

8.
0)

99
.4

27
6 

(2
4.

8)
40

.5

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
50

6 
(7

7.
8)

10
0

17
6 

(3
8.

2)
10

0
68

2 
(6

1.
4)

10
0

 
 

U
nk

no
w

n/
m

is
si

ng
14

4 
(2

2.
2)

28
5 

(6
1.

8)
42

9 
(3

8.
6)

R
eg

io
n 

of
 U

S 
re

si
de

nc
e 

at
 d

ia
gn

os
is

 
 

N
or

th
ea

st
13

5 
(2

0.
8)

20
.8

55
 (

11
.9

)
11

.9
19

0 
(1

7.
1)

17
.1

 
 

M
id

w
es

t
95

 (
14

.6
)

14
.6

12
8 

(2
7.

8)
27

.8
22

3 
(2

0.
1)

20
.1

 
 

So
ut

h
37

1 
(5

7.
1)

57
.1

14
2 

(3
0.

8)
30

.8
51

3 
(4

6.
2)

46
.2

 
 

W
es

t
49

 (
7.

5)
7.

5
13

6 
(2

9.
5)

29
.5

18
5 

(1
6.

7)
16

.7

C
hi

ld
’s

 p
ri

m
ar

y 
ca

re
ta

ke
r

 
 

B
io

lo
gi

ca
l p

ar
en

t(
s)

36
8 

(5
6.

6)
71

.9
10

8 
(2

3.
4)

34
.2

47
6 

(4
2.

8)
57

.5

 
 

O
th

er
 r

el
at

iv
e 

or
 r

el
at

iv
e 

Fo
st

er
/A

do
pt

iv
e

 
 

pa
re

nt
61

 (
9.

4)
11

.9
33

 (
7.

2)
10

.4
94

 (
8.

5)
11

.4

 
 

Fo
st

er
/A

do
pt

iv
e 

pa
re

nt
, u

nr
el

at
ed

53
 (

8.
2)

10
.4

17
4 

(3
7.

7)
55

.1
22

7 
(2

0.
4)

27
.4

 
 

So
ci

al
 s

er
vi

ce
 a

ge
nc

y
26

 (
4.

0)
5.

1
1 

(0
.2

)
0.

3
27

 (
2.

4)
3.

3

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nesheim et al. Page 15

U
S-

bo
rn

F
or

ei
gn

-b
or

n
To

ta
l

N
o.

 (
%

)P
er

in
at

al
(%

) 
A

m
on

g 
no

n-
m

is
si

ng
N

o.
 (

%
)P

er
in

at
al

(%
) 

A
m

on
g 

no
n-

m
is

si
ng

N
o.

 (
%

)
(%

) 
A

m
on

g 
no

n-
m

is
si

ng

 
 

O
th

er
 (

sp
ec

if
ie

d 
in

 c
om

m
en

ts
)

4 
(0

.6
)

0.
8

0 
(0

)
0

4 
(0

.4
)

0.
5

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
51

2 
(7

8.
8)

10
0

31
6 

(6
8.

5)
10

0
82

8 
(7

4.
5)

10
0

 
 

U
nk

no
w

n/
M

is
si

ng
13

8 
(2

1.
2)

14
5 

(3
1.

5)
28

3 
(2

5.
5)

F
ac

ili
ty

 o
f 

di
ag

no
si

s

 
 

In
pa

tie
nt

 f
ac

ili
ty

d
23

6 
(3

6.
3)

51
.2

75
 (

16
.3

)
19

.0
31

1 
(2

8.
0)

36
.4

 
 

O
ut

pa
tie

nt
 f

ac
ili

ty
20

7 
(3

1.
8)

44
.9

28
5 

(6
1.

8)
72

.3
49

2 
(4

4.
3)

57
.5

 
 

Sc
re

en
in

g/
D

ia
gn

os
tic

/R
ef

er
ra

l
7 

(1
.1

)
1.

5
15

 (
3.

3)
3.

8
22

 (
2.

0)
2.

6

 
 

L
ab

or
at

or
y

0 
(0

)
0

3 
(0

.7
)

0.
8

3 
(0

.3
)

0.
4

 
 

O
th

er
11

 (
1.

7)
2.

4
16

 (
3.

5)
4.

1
27

 (
2.

4)
3.

2

 
Su

bt
ot

al
 (

N
on

-m
is

si
ng

)
46

1 
(7

0.
9)

10
0

39
4 

(8
5.

5)
10

0
85

5 
(7

7.
0)

10
0

 
 

U
nk

no
w

n/
M

is
si

ng
18

9 
(2

9.
1)

67
 (

14
.5

)
25

6 
(2

3.
0)

To
ta

l
65

0 
(1

00
)

46
1 

(1
00

)
11

11
 (

10
0)

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nesheim et al. Page 16

Table 3.

Region of birth among children aged <13 years born outside the United States but diagnosed with HIV 

infection in the United States, by HIV transmission category—50 states and the District of Columbia, 2008–

2014

Perinatal Other
a
/Unknown

b Total

No. (%) No. (%) No. (%)

Caribbean 23 (5.0) 16 (7.4) 39 (5.8)

Central America /Mexico 18 (3.9) 3 (1.4) 21 (3.1)

South America 6 (1.3) 1 (0.5) 7 (1.0)

North America 1 (0.2) 0 (0) 1 (0.1)

Africa

 East 234 (50.8) 106 (49.3) 340 (50.3)

 Middle 26 (5.6) 7 (3.3) 33 (4.9)

 North 2 (0.4) 0 (0) 2 (0.3)

 Southern 8 (1.7) 9 (4.2) 17 (2.5)

 West 35 (7.6) 16 (7.4) 51 (7.5)

 Subtotal Africa 305 (66.2) 138 (64.2) 443 (65.5)

Asia

 East 4 (0.9) 11 (5.1) 15 (2.2)

 South Central 13 (2.8) 2 (0.9) 15 (2.2)

 South East 23 (5.0) 6 (2.8) 29 (4.3)

 Subtotal Asia 40 (8.7) 19 (8.8) 59 (8.7)

Eastern Europe 61 (13.2) 36 (16.7) 97 (14.3)

Other 1 (0.2) 0 (0) 1 (0.1)

Unknown/missing 6 (1.3) 2 (0.9) 8 (1.2)

Total 461 (100) 215 (100) 676 (100)

Note: Data on diagnoses of HIV infection reflect the date of diagnosis (diagnosed by December 31, 2015; reported to CDC as of June 30, 2016), 
not the date of report to CDC.

a
Other includes hemophilia, blood transfusion, and other confirmed risk factor.

b
Unknown includes risk factor not reported or not identified.
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