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Births to HIV+ women

Births to HIV+ women are calculated by multiplying the number of HIV+ women in each age group by the total fertility rate and by the proportion of lifetime births that occur in that age group. The fertility of HIV+ women is adjusted for the effects of HIV infection on fertility [Chen and Walker, as shown in the figure below]. Spectrum calculations of the number of women receiving PMTCT (Ha,t) refer to HIV+ women on July 1 in year t, therefore we average Ha,t-1 and Ha,t to get the average number of HIV+ women during the calendar year. 
Bt = ∑a { (Ha,t-1 + Ha,t) / 2 x TFRt x  baa,t x bra,t  }






(1)
Where:


Bt 
= births to HIV+ women in year t

Ha,t
= number of HIV+ women of age a in year t

TFRt
= total fertility rate at in year t


baa,t
= proportion of lifetime births occurring to women in age group a

bra,t
= reduction in fertility among HIV+ women

Since studies of the effect of HIV on fertility usually report the ratio of TFR among HIV+ to HIV- women rather than the ratio of fertility among HIV+ to the total population fertility rate, the reduction in the total population fertility rate, br, is calculated as:

bra,t = TFRra / [TFRra * pra,t +  (1 - pra,t )]







(2)

Where:


TFRra 
= ratio of TFR among HIV+ to HIV- women of age a

pra,t 
= HIV prevalence among women at age a at time t 
Note that the number of births to HIV+ women is different from the number of HIV+ pregnant women. About 15% of pregnancies do not result in a live birth due to miscarriage, spontaneous abortion and still births (Nybo Anderson 2000). The number of HIV+ pregnant women is calculated as the number of births to HIV+ pregnant women divided by ( 1 – 0.15).

[image: image1.emf] 
Abortion

In some countries some women who know that they are HIV-infected may elect an abortion to avoid the chance of transmitting the infection to their newborn child. The number of births to HIV+ mothers is reduced by the proportion of pregnancies terminated by abortion. 

Bt = Bt x (1 – abt)










(3)

Where:


abt 
= proportion of births to HIV+ women terminated by induced abortion

As an alternative, numbers of abortions can be entered in which case Bt is reduced by the input number of abortions.
Mother-to-child transmission rate

The transmission of HIV from mother to child is divided into two components: peripartum transmission during gestation and delivery and postnatal transmission through breastfeeding. The peripartum transmission rate depends on the CD4 count of the mother and the type of prophylaxis if any. The following prophylaxis regimens are considered:

· Single dose Nevirapine: single dose of Nevirapine (NVP) for the mother during delivery and for the child shortly after birth

· WHO 2006: two ARVs for the mother, such as AZT starting at 32-36 weeks plus single-dose NVP at birth

· WHO Option A: AZT for the mother as early as 14 weeks, plus single dose NVP at the onset of labor, and AZT+3TC for 7 days postpartum if AZT is started less than 4 week before delivery. The infant receives daily NVP from birth to one week after the cessation of all breastfeeding. Non-breastfeeding infants receive NVP or AZT for 6 weeks. 

· WHO Option B: Triple ART for the mother as early as 14 weeks until one week after cessation of breastfeeding. The infant receives daily NVP from births to six weeks of age. Non-breastfeeding infants receive NVP or AZT for 6 weeks.

· ART. The mother receives triple ARVs to treat her own infection. She may already be on treatment at the start of the current pregnancy or start ART during the current pregnancy.
If the mother does not receive any prophylaxis then the peripartum transmission rate depends on the CD4 count of the mother and whether or not the mother became infected during the current pregnancy. We assume that HIV+ pregnant women are distributed by CD4 count according to the distribution of all HIV+ women aged 15- to 49. Figure 1 shows data from the Kenya AIDS Indicator Survey (2007) that indicates that the two distributions are similar.
We similarly assume that the proportion of HIV+ pregnant women not receiving any prophylaxis who became HIV+ during the current pregnancy is equal to the proportion of new infections among all HIV+ women aged 15-49.
Figure 1. Distribution of All HIV+ Women and Pregnant HIV+ Women by CD4 Count
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Source: Kenya AIDS Indicator Survey, 2007. 
The peripartum mother-to-child transmission rate is the weighted average of the proportion in each prophylaxis group and the corresponding probability of transmission for that type of prophylaxis and the CD4 count of the mother. 

ptrt = ∑r ∑c pr,t x trr,c









(4)
Where:


ptrt 
= perinatal transmission rate at time t

pr,c,t
= proportion of HIV+ women giving birth in CD4 count category c receiving regimen r at time t
trr,c
= proportion of babies born to HIV+ women in CD4 count category c using regimen r who will be HIV+ at birth

Note: Information on prophylaxis regimens may be entered into Spectrum either as numbers of women receiving each regimen or as the percentage of all HIV+ women giving birth. If numbers are entered then the proportion is calculated by dividing by the total number of HIV+ women giving birth. If the sum of the number of women receiving each regimen is greater than the estimated need, then total need is set to that sum.

Perinatal transmission rates by type of prophylaxis are shown in Table 1. These rates assume that Option A and Option B are used only by women with CD4 counts greater than or equal to 350, since those with CD4 counts under 350 should be on ART. If the number of women using Option A and Option B is larger than the number of pregnant women with CD4 counts greater than 350 then the transmission rates for Option A and B are adjusted for the proportion of users who have CD4 counts under 350. We assume that transmission rates are double for those with CD4 counts under 350. 

Table 1. Probability of perinatal mother-to-child transmission of HIV by type of prophylaxis

	Regimen
	Peripartum
	Breastfeeding 

(Monthly Probability of Transmission)

	
	Probability of Transmission by 6 Weeks
	CD4 count < 350
	CD4 count >= 350

	No prophylaxis
	
	
	

	  Existing infections
	
	
	

	    CD4 < 200
	37%
	1.57%
	

	    CD4 200-350
	27%
	1.57%
	

	    CD4 > 350
	15%
	
	0.51%

	  Incident infections
	30%
	28%*
	28%*

	Single dose nevirapine
	12%
	1.57%
	0.51%

	WHO 2006 dual ARV regimen
	4%
	1.57%
	0.51%

	Option A
	2%
	
	0.2%

	Option B
	2%
	
	0.2%

	ART
	
	
	

	  Started before pregnancy
	0.5%
	0.16%
	

	  Started during pregnancy
	2%
	0.2%
	


*Transmission due to incident infections during breastfeeding is calculated as a one-time event rather than a monthly chance of transmission. The total probability of transmission is 34.7%
Source: Report of Expert Meeting on Mother-to-Child Transmission Rates, September 1-2, 2010, Washington, DC. Forthcoming. 
HIV+ births

The number of HIV+ births is equal to the number of births to HIV+ women multiplied by the perinatal transmission rate. 

B+t = Bt x ptrt 









(5)
Where:


B+t 
= number of HIV+ births

Transmission through breastfeeding

HIV transmission from mother to child also may occur through breastfeeding. The number of children infected through breastfeeding is calculated as the product of the number of children born to HIV+ mothers who are not infected, the proportion of children exposed to transmission through breastfeeding, and the monthly probability of transmission through breastfeeding. 

For most countries that pattern of breastfeeding is entered as a monthly schedule as shown below. There are separate patterns for women not in the PMTCT program (who have not received any counseling and probably do not know they are infected) and those in the program. 
Table 2. Percent of Mothers Not Breastfeeding by Age of Child



	Child's age in months
	Percent Not Breastfeeding

	
	Not in PMTCT program
	In PMTCT program

	<2
	0.80
	0.80

	2-3
	0.00
	0.00

	4-5
	0.30
	0.30

	6-7
	3.70
	3.70

	8-9
	3.70
	3.70

	10-11
	3.10
	3.10

	12-13
	6.60
	6.60

	14-15
	11.90
	11.90

	16-17
	26.00
	26.00

	18-19
	26.60
	26.60

	20-21
	39.80
	39.80

	22-23
	48.10
	48.10

	24-25
	64.40
	64.40

	26-27
	69.20
	69.20

	28-29
	76.60
	76.60

	30-31
	79.50
	79.50

	32-33
	86.50
	86.50

	34-35
	92.00
	92.00


By default these data are drawn from the most recent DHS for each country, and, therefore, refer to all women not just HIV+ women. The pattern for those in the program can be changed if better data are available. 

The monthly probability of HIV transmission is a weighted average of the proportion of children still breastfeeding, the distribution of breastfeeding children by prophylaxis regimen and the corresponding transmission rate. Some women may become infected during breastfeeding. In this case, transmission is calculated as a single event in the year and added to the transmission rate from women who were infected before birth.

bta,t = ∑m bfa,t x wa,m,t x btrm,a + Ia,t x btri







(6)
Where:


bta,t
= probability of transmission of HIV from mother to child at child’s age a and time t

bfa,t
= proportion of women at child’s age a still breastfeeding

wa,m,t
= proportion of women at child’s age a using prophylaxis regimen m at time t

btrm,a
= probability of transmission by feeding method m at child’s age a


Ia,t
= proportion of HIV+ women with an incident infection at child’s age a at time t

btri
= probability of transmission due to an incident infection during breastfeeding
The distribution of women by prophylaxis regimen is an input based on program data. We assume that the input values correspond to women starting a prophylaxis regimen when they start breastfeeding. Some women may stop the prophylaxis before they stop breastfeeding. This drop-out rate is used to calculate the proportion on prophylaxis regimen by the age of the child.
wa,m,t = w0,m,t  / (1 + Drop_out_ratem,t)a 

The number of children newly infected at each age is the product of the number of exposed children and the probability of transmission.

Ia,t = (Ca,t  - Ha,t)  x bta,t









(7)

Where:


Ca,t
= Number of children of age a at time t

Ha,t
= Number of HIV-positive children of age a at time t






The transmission rates by type of prophylaxis regimen are shown in Table 1.
Maternal AIDS Deaths

In some countries AIDS may be a significant cause of death among pregnant women and those who have recently given birth. Maternal mortality is defined as maternity-related deaths during pregnancy and up to 42 days after birth. Spectrum estimates the number of AIDS deaths to women during this period so that they may be removed from calculations of the maternal mortality rate. 
We assume that the rate of AIDS mortality is similar among all HIV+ women 15-49 and among those who are pregnant and 42 days postpartum. Therefore we first estimate the rate of AIDS mortality among pregnant women as AIDS deaths among women 15-49 (μf,15-49,t) divided by the number of HIV+ women 15-49 (I​f,15-49,t). We then multiply that rate by the number of HIV+ pregnant women (Pt). Finally we adjust the number of deaths for the period of pregnancy and 42 days postpartum, 0.865 = (9 months of pregnancy x 7 days per month + 42 days postpartum) / 365. 

Maternal AIDS deathst = 0.865 x Pt x ∑a=15-49 μf,a,t / ∑a=15-49 If,a,t   
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