HIV Prevalence and Underreporting of MSM in Beijing
Dear Editor: Men who have sex with men (MSM) have become one of the most at high risk groups for Human Immunodeficiency virus (HIV) infection in China [1], and particularly in large cities such as Beijing [2]. While several cross-sectional seroprevalence studies had been conducted in recent years (e.g., [2-3]), HIV prevalence among the MSM groups in China remains largely unknown. In order to ascertain the true magnitude and the temporal trend of HIV prevalence among MSM in Beijing, results from two seroprevalence sampling surveys conducted during 2005 to 2007 in an MSM subpopulation in Chaoyang district in Beijing [2-4] were used to estimate the number of HIV-positive MSM in this sampled subpopulation during the survey periods. Chaoyang district has approximately 15% of the total population in Beijing, which has 6 downtown districts. Chaoyang is one of the biggest and the main downtown district, located in east and northeast of Beijing. Both the general population and the MSM in Chaoyang are similar to the rest of Beijing. The study participants of MSM were recruited in Chaoyang. However, most of MSM were from other districts.
The sampling method was mostly convenient and partly voluntary, since some participants were recruited voluntarily through website advertisement (for detailed description see [2, 4]). MSM are a hidden subgroup in China, hence it is difficult to survey a representative sample of this population. Previous studies often make use of convenience sampling [5-8]. We used multiple approaches to recruit study participants via internet, MSM bars, bathhouses, saunas, massage parlors, etc., and our study subjects may represent a wider spectrum of MSM in Beijing. Eligibility criteria included self-reported same-gender sex in the past 6 months, Beijing residency, and a willingness to provide written informed consent. Those who met the screening criteria then completed an HIV/STD risk assessment interview, received HIV pretest and risk-reduction counseling, and had blood drawn to test for HIV and syphilis antibodies. The study protocol and informed consent form were approved by the institutional review board (IRB) of the NCAIDS. Note that there are some differences in socio- demography, high risk sex behaviors, and the prevalence of syphilis among MSM recruited through different recruitment methods, and MSM enrolled through peer referral generally have more high risk sex behaviors [9].
We utilized the Generalized Removal Model for Open Populations (GERMO) [10-11], a Bayesian Markov chain Monte Carlo (MCMC) methodology, for our estimation. The median estimate for the number of HIV-infected individuals in this MSM subpopulation almost doubled from 51 (95% CI: 36-72) in July-November of 2005 to 91 (95% CI: 70-119) in November 2006-February 2007; while the estimated number of undetected HIV-infected individuals in this MSM subpopulation more than doubled from 34 (95% CI: 19-55) to 66 (95% CI: 45-94) (Figure 1). The increasing trend in our estimates is consistent with the observed increase in HIV prevalence from other consecutive serosurvey studies carried out in other parts of China during the same time period [12-17].
The increasing trend of all estimated HIV prevalence indicators between the two sampling periods is a cause of concern for future social and public healthcare burden. However, the estimated percentage of HIV-infected MSM in this subpopulation in Chaoyang that remains undetected decreased slightly from 66.7% (34/51) to 61.1% (66/108). The observed difference in trends for detectable and undetectable HIV seroprevalence, that the number of detections increased dramatically while the estimated percentage of undetected MSM living with HIV decreased slightly, might be attributable to increase in MSM population or increased detection. Limited interventions (free condoms, testing, HIV prevention programs, etc.) were in place during the study periods in 2005-2006. However, the coverage rates have increased in recent years [18]. Whether this minor downtrend is indicative of increased detection due to increased interventions in Chaoyang, and perhaps in Beijing in general, is yet an unsolved issue due to the lack of follow-up studies. 
An MSM population consists of many diverse subgroups. For example, male sex workers (MSW), gay men, bi-sexual men, or transgender are all very different in their social contact networks. In recent years, studies relating to HIV/AIDS among the MSM subgroups in China have increased rapidly in volume (see, e.g., [19] for a study on MSW in Shenzhen). However, the issue of their relative risks of sexually transmitted infections is still grossly understudied. Moreover, the GERMO estimation method requires at least 2 consecutive serosurvey samplings from the same population ([10]), criteria that are not easily fulfilled in recent survey studies that are mostly of a cross-sectional nature. The difficulty in estimating HIV underreporting in a hidden population from serosurvey data highlights the need of a novel method such as the GERMO method [10-11]. Unfortunately, to our best knowledge there has been no similarly designed sampling survey regarding MSM population in Beijing, or any other Chinese cities, since the 2005-2007 studies, making it impossible for us to further update our estimates. Moreover, detailed survey studies which also consider the sexual cultures among different MSM subgroups are also needed to further elucidate this important aspect of sexually transmitted infections in the MSM in China.
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 Figure Legends
Fig. 1. HIV prevalence in an MSM subpopulation: the numbers (with 95% CIs) of the HIV-infected MSM (both known and undetected) and the total MSM subpopulation size are in semilog scale at the left side; and the percentages in shaded blocks to the right of the HIV-infected MSM in the sampled MSM subpopulation and the proportions (also in shaded blocks to the extreme right with 95% CI) of the undetected HIV-infected MSM between the two sampling periods. The lighter colored blocks represent the 2005 survey, while the darker blocks present the 2006-2007 survey.
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