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	Abstract:
	Little information exists on the risk of adverse events following measles vaccination among persons with HIV infection. Small observational studies have not found an elevated risk, but case reports show that measles vaccine virus can cause severe illness in immunosuppressed individuals. Measles control activities are underway in regions of Sub-Saharan Africa with an adult human immunodeficiency virus (HIV) seroprevalence of over 5 %, including mass measles vaccination campaigns targeting children from 9 months to 14 years of age. The risk of adverse events in this group may be different from children at the age for routine vaccination (9 months).
This study will determine the rate of adverse events in HIV-infected children following a measles vaccination campaign together with the collection of viral specimens to determine if an adverse event is associated with infection with measles vaccine virus. This study will also determine the rate of morbidity due to severe adverse events, including death.
One thousand children eligible for the campaign and known to have HIV receiving care at specialized HIV clinics in the country selected will be enrolled and followed for possible measles-vaccine related morbidity. A comparison group of 425 HIV-negative children will also be recruited from a clinic in the same city. After enrollment, all children will be followed from one month before to 12 months after the mass vaccination campaign with home visits every two weeks. Ill children will be brought to the clinic for evaluation. Hospital staff at local hospitals will be sensitized to report to the study personnel if a study participant is admitted. If a possible AEFI is reported, study personnel will work with the clinicians in the clinic or hospital to evaluate the child in a standard manner, delivering the best possible clinical care while collecting samples to detect possible measles vaccine virus infection. This study will assess children with any severe adverse event that could be related to measles vaccine virus, with special attention to pneumonia, encephalitis, diarrhea, and thrombocytopenic purpura.
Through this protocol, we will have a better understanding of the risk of severe AEFI following measles vaccination in HIV infected individuals in order to guide measles control efforts worldwide.

	Specific aims:
	After a measles mass vaccination campaign that targets children 9 months to 14 years of age:

1. Determine the rate of adverse events following immunization (AEFI) suspected and proven to be related to measles vaccine such as fever, rash, thrombocytopenia, pneumonitis, anaphylaxis and encephalitis in children with and without HIV infection.
2. Determine if any severe adverse event is related to infection with measles vaccine virus through viral culture / PCR and RNA sequencing.
3. Determine the rate of morbidity due to pneumonia, diarrheal disease, thrombocytopenia and CNS disease and the rate of mortality during a 1 month period before and a 12 month period after the campaign in children with and without HIV infection.

	Background:
	Little information exists on the risk of adverse events following measles immunization among persons with HIV infection or in populations with high rates of HIV infection. Several authors have reported the results of vaccinating small groups of children and adults with HIV against measles, either as a primary or secondary vaccination, with only two serious or unexpected adverse events reported among the 365 vaccine recipients. [1] These events were clinical measles with in addition conjunctivitis in one case [2] and diarrhea in another. [3]
In addition, several case reports have documented severe adverse events following measles vaccination in immunocompromised people, [4-10] including one young adult with HIV. [11] Most events have been encephalitis or pneumonitis and led to death in six of the eight case reports. Measles vaccine virus was confirmed in three of the cases, including the one occurring in the adult with HIV. These adverse events have occurred after intervals of several months after vaccination, compared to 2 – 3 weeks in adverse events occurring in people without HIV.

A complicating factor in the detection of adverse events after measles vaccination is the baseline high morbidity and mortality of children living with HIV in Africa, based on reports describing the morbidity and mortality of African cohorts of HIV-infected children. [12-17] In a cohort of 1000 HIV-infected children, followed over the course of a year, not receiving anti-HIV medications and not vaccinated against measles, we would expect 2.4 episodes of diarrhea per child per year (2400 episodes total), 1.08 episodes of pneumonia (1080 episodes total), 3.84 clinic visits (3840 for all children), and 0.49 hospitalizations (490 for all children). In the HIV-negative children, the rates of episodes per year per child would be 1.45 for diarrhea, 0.43 for pneumonia, 2.72 for clinic visits, and 0.17 for hospitalizations. During follow-up, based on data collected in Malawi, 340 HIV-infected children would be expected to die, 225 from pneumonia and 115 from diarrhea as compared to only 36 deaths in HIV-negative children. [16] Please see Annex 2 for additional information. These are rough approximations given that the data are from children younger than might participate in the vaccination campaign, though most children in the clinics are likely to be under 5 years of age.

	Study design/Plan:
	This study will be done in an African country conducting a measles mass vaccination campaign during 2004. The country chosen will need to have a clinic or clinics that care for children known to have HIV and a center that can offer laboratory support including blood cell counts, CD4s, and if possible measles viral cultures. Ideally, this center will be part of or affiliated with a CDC/NCHSTP Global AIDS Program country office and will involve investigators from that office. HIV care and treatment will be provided by clinic staff using their existing sources of support. A country under consideration is Côte d'Ivoire, where CDC has a long-standing field site and now GAP office. This country has an adult HIV seroprevalence in 2001 estimated to be 9.7%, with 84,000 children under 15 years living with HIV; it will also conduct a mass vaccination campaign targeting 8 million children 6 months to 14 years of age sometime in the last quarter of 2004.
Children eligible for the campaign and known to have HIV receiving care at specialized HIV clinics in the country selected will be enrolled and followed for possible measles-vaccine related morbidity from one month before to 12 months after the mass vaccination campaign. A comparison group of HIV-negative children will also be recruited from a clinic in the same city. This study would require 1000 HIV-infected and 425 HIV-negative children to have 80% power to detect a rate of rash and fever more than 15% in the HIV-infected group if the rate was 10% in the HIV-negative group.

After enrollment, children will be followed in their home every two weeks. At each home visit, a symptom diary will be completed looking at symptoms such as rash, fever, conjunctivitis, cough, and diarrhea. Ill children will be brought to the clinic for evaluation. Any child seen at the clinic will be evaluated by a physician and children with severe cases of respiratory infections, central nervous system (CNS) infections, and diarrhea will be evaluated for possible measles vaccine virus infection. Also, mothers will be encouraged to send word to study personnel when admitted, and hospital staff at local hospitals will be sensitized to report to the study personnel if a mother presents a card showing that the child has been enrolled in the study.

This study will assess children with any severe adverse event that could be related to measles vaccine virus, with special attention to pneumonia, encephalitis, diarrhea, and thrombocytopenic purpura. Definitions of these diagnoses will be developed based on the research literature (for example, diarrhea defined as 3 or more watery stools in a 24-hour period) as adapted to the research setting and then will be used as the basis for data collection, analysis and reporting. Evaluation for measles vaccine virus would be through collection of blood lymphocytes, nasopharyngeal swab or aspirate, and urine. An aliquot of CSF would also be reserved for virological studies. These samples would be brought to the laboratory for processing, viral culture, PCR, and sample storage. Any sample found to contain measles virus or viral RNA would be further studied to determine the genotype of the virus and thus determine if the virus is vaccine strain.
If a possible AEFI is reported, study personnel will work with the clinicians caring for the child in the clinic or hospital to evaluate the child in a standard manner to deliver the best possible clinical care while collecting samples to detect possible measles vaccine virus infection. This evaluation will include measles cultures and polymerase chain reaction (PCR) testing of samples from blood lymphocytes, urine, nasopharyngeal aspirate, and if available cerebrospinal fluid (CSF).
Through this protocol, we will have a better understanding of the risk of severe AEFI following measles vaccination in HIV infected individuals in order to guide measles control efforts worldwide.

References: see Annex 1.

Table of morbidity and mortality from cohorts of children in Africa: see Annex 2.
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