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Countries Income level Gross national income
Thailand Upper middle-income $12,7462x284,125
China Upper middle-income $12,7462x254,125
Vietnam $41252x2$1,045
Myanmar S1045>x
Cambodia S1045>x

(“Country and," 2015)
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ABSTRACT
The purpose of this essay is to explore income tiered protocols for the prevention, treatment, and management of cytomegalovirus (CMV) retinitis in people living with HIV/AIDS (PLWHA) in key resource-constrained countries of Southeast Asia. The early detection, diagnosis, and treatment of CMV retinitis in these regions are of public health importance, as CMV retinitis is a leading cause of vision loss and permanent blindness among PLWHA. A thorough review of the literature was conducted in PubMed and Google Web to investigate CMV disease, CMV retinitis, seroprevalence of CMV, and available information related to the screening and management of CMV retinitis in key PEPFAR countries of Southeast Asia. The information gathered from the literature review was analyzed and income-level protocols were developed that included the assessments to be performed, screening sites, clinicians, supplies/medications, exam frequency, and evaluation tools. Local, regional, country, and international recommendations were provided to address the need to scale-up awareness, policies, supplies, and funding for CMV retinitis in vulnerable populations in Southeast Asia.
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1.0  Introduction

Cytomegalovirus is a herpes virus known to infect humans, which can lead to complex systemic symptoms in people living with HIV/AIDS (PLWHA). CMV retinitis reflects reactivation of latent CMV infection, leading to undue vision loss involving the retina and a decreased quality of life for PLWHA. In Southeast Asia, HIV-related CMV retinitis is under-diagnosed and largely untreated due to constrained healthcare resources and screening practices. For instance, in Chiang Mai, Thailand, “CMV retinitis was […] second to cataract as a cause of bilateral blindness,” even though CMV retinitis progresses slowly and effective treatments have been available for decades (Heiden et al., 2014a, p. e76). Feasible screening and treatment strategies for the disease have yet to be outlined for use in resource-limited settings by major health organizations in a region where the burden of CMV retinitis has been predicted to be as high as 25% (Heiden et al., 2007). Thus, in response to this problem, this paper aims to: 1) describe HIV-related CMV retinitis; 2) the burden of CMV retinitis in key PEPFAR countries in Southeast Asia; 3) available information related to the screening, management and treatment of the CMV retinitis in these key countries; 4) propose a protocol for the screening of CMV retinitis in Southeast Asia; and, 5) describe a public health approach to CMV retinitis screening.

2.0  METHODS EMPLOYED TO REVIEW THE LITERATURE
The literature review on CMV retinitis in Southeast Asia was first conducted in PubMed and Google Scholar to locate preliminary data on CMV disease as well as the burden, screening practices, and management of CMV retinitis in key PEPFAR countries of Southeast Asia. Afterwards, a more narrow approach was then applied to explore the literature in PubMed and Google Web. Barbara L. Folb, faculty of the Health Science Library System at the University of Pittsburgh, was consulted and assisted in the narrowing of this literature review. Index terms associated with CMV retinitis, CMV infection, retinitis, HIV, and countries of interest were investigated and included in the search queries performed if they appeared as mesh terms, in the title or abstract, or as other terms within the articles available in the literature. When highly relevant articles for the development of this paper were located, the references found in these articles were used to locate other relevant publications. Additionally, Google Web, including the World Health Organization (WHO), pertinent conference proceedings and the National Guideline Clearinghouse, was used to help locate screening, treatment, and management tools for CMV disease in developing nations. The Washington Office of the President’s Emergency Plan for AIDS Relief also provided information about the current recommendations for CMV retinitis screening, treatment, and management. The literacy rates of the countries discussed in this paper were gleaned from world literacy maps on the World Wide Web. 

3.0  Review of literature
3.1 CMV DISEASE OVERVIEW
Cytomegalovirus (CMV) is a double-stranded DNA virus of the herpesvirus family. “CMV infection can cause a wide spectrum of disease in older children and adults, ranging from asymptomatic subclinical infection to a mononucleosis syndrome in healthy individuals to disseminated disease in immunocompromised patients” (D. McMahon, personal communication, March 31, 2015). Active CMV disease associated with HIV infection reflects reactivation of latent infection in the setting of advanced immunosuppression, with CD4 counts less than 50 cells/mm3 (Dietrich, 1991). It is only when the CD4 cell count decreases dramatically that CMV disease can negatively impact human health.

3.2 epidemiology and transmission of cmv disease
Studies of “adult populations worldwide have shown wide-spread evidence of previous CMV infection with seropositivity rates ranging from 40% in highly developed countries to 100% in developing countries” (“Cytomegalovirus infection”, 2007, Public health significance & occurrence section, para 1). In the United States, there is a 1 in 150th chance that a child will be born with congenital CMV infection, which means between 0.3% and 1.5% of children are congenitally or perinatally infected with CMV infection (“Congenital CMV,” 2013; Manicklal, Emery, Lazzarotto, Boppana, & Gupta, 2013). However, in developing countries, newborn CMV infections are estimated to be greater than 1.5%, meaning that children born in a developing country have a greater chance of being born with CMV infection than children being born in the developed world 
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(Manicklal et al., 2013)
. Aside from congenital or perinatal acquisition, uninfected individuals can contract cytomegalovirus infection through bodily secretions, such as “blood, saliva, urine, semen and breast milk,” of an infected individual (“Diseases and Conditions,” 2014, Definition section, para 3). Therefore, seropositivity rates for CMV are generally higher in areas with poor sanitation, such as rural and developing regions, and tend to infect individuals at a younger age when public health infrastructure is lacking (D. McMahon, personal communication, March 31, 2015). 

Children who are infected congenitally or perinatally with CMV may be born early or present with multi-organ complications (“Congenital CMV,” 2013). Lifelong disability, such as hearing loss, vision loss, intellectual disability, seizures, and death occur in about 20% of cases (“Congenital CMV,” 2013). Older children and adults who are healthy may contract the virus through prolonged contact with infected bodily fluids, leading to a range of symptoms varying from a flu-like illness to hepatitis to no symptoms. CMV infection in the immunocompromised host can lead to serious end-organ disease, such as CMV retinitis, esophagitis, pneumonitis, neurologic disease, dementia, ventriculoencephalitis, or ascending polyradiculomyelopathy (Kaplan et al., 2009). This paper will solely discuss ocular manifestations of CMV disease in PLWHA. 
3.3 cmv Retinitis

CMV infection of the retina or CMV retinitis is common among PLWHA with advanced HIV disease. CMV retinitis formerly occurred in 15-40% of patients across Europe and the United States in the pre-HAART era (Ahmed, Ai, Chang, & Luckie, 2006). While progression of CMV retinitis is gradual, it can lead to the “destruction of the entire retina,” resulting in visual field loss and permanent blindness (Heiden et al., 2007, p. 1847). Early lesions consist of “multiple granular white dots with varying amounts of hemorrhage” and/or frosted angiitis (Ahmed et al., 2006, Cytomegalovirus Retinitis section, para 2). Later, as CMV retinitis progresses, atrophic tissue replaces retinal tissue and “retinal pigment epithelium demonstrates pigment loss and migration” (Ahmed et al., 2006, Cytomegalovirus Retinitis section, para 2). See appendix A for detailed retinal photographs of this sequela. Appendix B is provided to serve as a reference, as it depicts a healthy retina.

Visual field loss and blindness typically occur after the eye has sustained damage to the macula or optic nerve, retinal detachment, or sequela related to immune recovery uveitis, such as “vitritis, retinal membrane formation, cystoid macular edema, or cataract” (Heiden et al., 2007, p. 1847). CMV retinitis can diminish the capacity for independence in PLWHA and lead to negative psychosocial outcomes (Heiden et al., 2007). PLWHA who have a CD4 cell count less than 50 cells/microliter are at increased risk for developing CMV retinitis (Jabs, 2011). Genetic susceptibility may also play a role in the development of CMV retinitis (Ausayakhun et al., 2012).

3.4 Clinicial presentation and management of cmv retinitis 

Today, over two-thirds of patients co-infected with HIV and CMV will present with unilateral CMV retinal disease at clinical presentation. Without anti-CMV therapy, viremic dissemination and bilateral ocular disease will progress (Kaplan et al., 2009). Patients are often asymptomatic or will complain of “floaters, scotomata, or peripheral visual field defects” due to growing lesions on the macula and/or optic nerve (Kaplan et al., 2009, Cytomegalovirus Disease, para 5). Upon indirect ophthalmoscopy, the eye displays “fluffy yellow-white retinal lesions” with inflammation of the vitreous and/or intraretinal hemorrhage (Kaplan et al., 2009, Cytomegalovirus Disease, para 5). When ART has not yet been initiated, the retina appears to harbor a “brushfire pattern” with “granular, white leading” edges that can progress to “an atrophic gliotic scar” (Kaplan et al., 2009, Cytomegalovirus Disease, para 6). In developed countries, ophthalmologists diagnose the disease after retinal examination of the dilated pupil using indirect ophthalmoscopy, although PCR of vitreous is occasionally required (Kaplan et al., 2009). When choosing a treatment plan for PLWHA, physicians consider the “location and severity” of the lesions, the level of patient immunosuppression, concurrent medications and barriers to adherence to treatment in order to achieve the best clinical outcome (Kaplan et al., 2009, Cytomegalovirus Disease, para 19). “Oral valganciclovir, IV ganciclovir, IV ganciclovir followed by oral valganciclovir, IV foscarnet, IV cidofovir, and the ganciclovir intraocular implant coupled with valganciclovir are all effective treatments for CMV retinitis” (Kaplan et al., 2009, Cytomegalovirus Disease, para 19). When lesions are small and anti-CMV therapy is not available, ART can be used to control CMV retinitis, exclusively (Kaplan et al., 2009). Monthly monitoring of the eye at the completion of anti-CMV therapy is recommended, as adverse outcomes such as immune reconstitution uveitis in patients with immune recovery and treatment failure in patients without immune recovery are possible. Chronic therapy can necessitate lifelong treatment, although physicians should discontinue therapy when the CD4 count rises above 100 cells/microliter (Kaplan et al., 2009). 

3.5 Prevention of cmv retinitis

According to the Centers for Disease Control, PLWHA who belong to a socio-demographic group with “low seroprevalence of CMV” should undergo antibody testing, as they cannot be assumed to be seropositive (Kaplan et al., 2009, Cytomegalovirus Disease, para 14). Individuals found to be seronegative should be educated about the transmission of the disease, hand hygiene, and contact precautions (Kaplan et al., 2009). PLWHA who are seropositive for CMV, as well as those belonging to socio-demographic groups with a high seroprevalence of CMV, should rely on ART to maintain a CD4 cell count above 100 cells/microliter and educate themselves about the symptoms of CMV retinitis (Kaplan et al., 2009). 

CMV retinitis among PLWHA is “associated with a 60% increase in mortality” (Jabs, 2011, p. 208). The 1-year survival rate is 43.6% in PLWHA when immune recovery is absent and 97.9% when immune recovery occurs. The 5-year survival rate is slight more daunting with only 1.4% of PLWHA surviving without immune recovery and around 63.7% surviving when immune recovery is present (Jabs, 2011). Hence, screening for CMV retinitis in at-risk patients is advised in order to reduce vision loss and mortality related to CMV disease progression even in the absence of symptoms. 

3.6 CMV retinitis in the pre- and post-art era

Prior to the availability of effective “highly active antiretroviral therapy”, anti-CMV therapy was available, but was, ultimately, unable to “eliminate” CMV from the eye of susceptible patients (Holland, 2008, p. 400). Therefore, CMV retinitis occurred at a rate of 0.26/person-year in the United States and the likelihood of developing CMV retinitis over a lifespan was roughly thirty-percent for PLWHA in the pre-ART era (Jabs, 2011). The need for alternative treatments was apparent, as the reactivation of CMV retinitis among PLWHA was common due to deteriorating immunity, drug resistance to ganciclovir, foscarnet, and cidofovir, and insufficient local anti-CMV drug levels within the eye (Holland, 2008). When combination antiretroviral therapy (cART) became available in 1996, immune reconstitution could be achieved in just several months for PLWHA, significantly reducing the risk of developing CMV retinitis (Holland, 2008). With the advent of cART, the incidence of CMV retinitis has declined and lingers at 5.6/100 person-years in PLWHA in the US (Holland, 2008). The goal for treating CMV retinitis is now “long-term suppression” of the disease (Holland, 2008, p. 402). However, despite hopeful advances, a growing resistance to ART, lack of HIV/AIDS education, disparities in accessing healthcare, and stigma surrounding ART treatment means that CMV retinitis is still challenging to treat in high-income countries like the US (Holland, 2008).

3.7 cmv disease and retinitis in pepfar regions of southeast asia in comparsion to the united states

In general, the seroprevalence of latent and/or active cytomegalovirus infection in Southeast Asia is high, although seropositivity rates do not differ significantly from the United States. For instance, in Shanghai, China, individuals aged 25 years and older had a 97.03% chance of being infected with the virus (Fang et al., 2009). Zhao and colleagues cite the overall infection rate in eastern China at 48.07% with developing regions being disproportionately affected (2009). In a study of 397 adolescent males and another study of 1585 adolescent females conducted in the United States, CMV antibody testing revealed that roughly 47% of males and 49% of females were infected with CMV (Stadler et al., 2010; Stadler et al., 2013). Rates were significantly higher among African Americans and those with frequent contact with young children, illustrating that hygiene habits and social disadvantages are associated with CMV infection (Stadler et al., 2010; Stadler et al., 2013).

As previously mentioned, the incidence of CMV retinitis is roughly 5.6/100 person-years in the US while the incidence rate of CMV retinitis in Southeast Asia is about 3.89/100 person-years (Holland, 2008; “Cytomegalovirus Retinitis,” n.d.). The infection rate reported in Southeast Asia may be grossly underestimated due to the lack of medical attention given to CMV disease. For instance, frontline researchers affiliated with Medecins Sans Frontieres found that 21-36% of patients who present to local clinics for an eye exam in the Southeast Asia region were already permanently blind from CMV retinitis (“Cytomegalovirus Retinitis,” n.d.). The researchers also determined that there was an 11-30% chance that patients with unilateral vision loss could develop CMV retinitis in the contralateral eye (“Cytomegalovirus Retinitis,” n.d.). Hence, regular and early screening for CMV retinitis in underserved populations of the Southeast Asia region would offset a growing disease burden that is likely not as severe in other nations, such as the US, despite higher reported incidence rates.



3.8 THAILAND, AN UPPER MIDDLE-INCOME COUNTRY

Ophthalmologists in Chiang Mai have described a CMV retinitis prevalence rate of 33% and 17% in PLWHA, as of 2003 (Heiden et al., 2007). In 2007, another study found that CMV retinitis was causing 19% of bilateral blindness throughout Thailand (“Cytomegalovirus Retinitis,” n.d.). In this region, indirect ophthalmoscopy is performed on a fully dilated pupil to diagnosis CMV retinitis. Primary care physicians are trained to use this technique and to refer patients to specialists when CMV retinitis is found. Patients who present with a CD4 cell count less than 100-150 cells/microliter or display visual field defects are screened (“Thailand National,” n.d.). Like the United States, many treatment interventions exist, although there is a large variation in the actual treatment that patients receive (Teerawattananon et al., 2007). The Thai National Antiretroviral Treatment Guidelines of 2006/2007 recommend treatment with IV ganciclovir, intravitreous ganciclvoir, ganciclovir implants or the commencement of ART (“Thailand National,” n.d.). Patients on ART with a CD4 cell count greater than 100-150 cells/microliter and an undetectable HIV viral load can terminate anti-CMV treatment (“Thailand National,” n.d.). 

In resource-poor settings of Thailand, telemedicine is being explored as a diagnostic test for the early detection and treatment of CMV retinitis. The use of fundus photography by HIV clinicians or a trained ophthalmic photographer with remote grading of the images by experienced ophthalmologists or non-expert graders is being explored. In an HIV clinic in Thailand, Jirawison and colleagues are targeting patients with a CD4 count less than 100 cells/microliter (Jirawison et al., 2015). HIV clinic staff are taught how to use the digital fundus camera in one comprehensive training session and asked to dilate the pupil with tropicaminde 1%. When patients present to the clinic with the aforementioned criteria, composite images of the retina are captured and then shipped to a remote expert grader. Jirawison and colleagues have found this method to be moderately sensitive and highly specific (30.2% sensitivity, 99.1 specificity) (Jirawison et al., 2015). Similarly, Ausayakhun and colleagues trained ophthalmic technicians to perform fundus photography on dilated pupils of patients newly-diagnosed with HIV (Ausayakhun et al., 2011). A remote expert grader also read the images in this strategy. This method yielded an 89-91% sensitivity rate and an 85-88% specificity rate (Ausayakhun et al., 2011). In different study, a trained ophthalmic photographer generated composite retinal images that were read by non-expert graders who had attend a 2-hour training session addressing “eye anatomy, retinal abnormalities, CMV retinitis, and reasons for ophthalmology referral” (Yen et al., 2014, p. 1053). PLWHA were included in this investigation if they were either newly diagnosed with HIV or had ocular evidence of CMV retinitis. Non-expert grader reliability was highly sensitive (93.2%) and highly specific (88.4%) (Yen et al., 2014). Treatment following these diagnostic strategies was not explored.

The quality and treatment of HIV/AIDs in Thailand is thought to vary due to “insufficient human resources” (“Thailand Operational,” 2013, p. 22). In 2009, roughly 216,118 PLWHA received ART (“Thailand Operational,” 2013). In 2010, 61% of adults known to be infected with HIV received ART treatment through their insurance plan. Likewise, in 2006, only 86% of people aged 0-14 years who met WHO treatment criteria for ART therapy actually received funding through their insurance plan (“Thailand Operational,” 2013). Hence, the statistics provided by PEPFAR and AVERT, an international charity for PLWHA, do not indicate that there is universal access to ART treatment in Thailand. 

The literacy rate of the Thai population is thought to be roughly 90-95%, which indicates that most individuals living in Thailand can read and understand fine print used to assess visual acuity (“Asian Countries,” n.d.).

3.9 CHINA, AN UPPER MIDDLE-INCOME COUNTRY

An epidemiological study of Central South China showed that the prevalence of CMV retinitis in PLWHA was approximately 6.72% and it was the second most common ocular complication associated with HIV infection (Luo et al., 2013). The Ministry of Health recommends that those with a “dramatic deterioration of vision” receive a clinical fundoscopic exam for CMV retinitis (“Guidelines for,” 2006, p. 1599). Treatment options include either ganciclovir or foscarnet. Ganciclovir is given intravenously and the dose tapered gradually. It may be continued indefinitely. Patients who are difficult to treat are to be treated with a combination of foscarnet and ganciclovir, intravenously (“Guidelines for,” 2006). Ganciclovir intraocular implants may also be considered. Patients may also be treated with foscarnet intravenously initially, and then be gradually weaned from the treatment over time. Treatment with foscarnet can be stopped when patients CD4 cell count remains above 100 cells/microliter for at least 6 consecutive months (“Guidelines for,” 2006). The results of recent studies in this region indicate that PLWHA with a CD4 cell count less than 50 cells/microliter should be routinely screened by a dilated fundus exam using indirect ophthalmoscopy (Shi et al., 2011). 

The World Health Organization supports the early diagnosis, treatment and ART initiation for individuals concurrently suffering from CMV retinitis and HIV/AIDS in this region (Heiden et al., 2014b). HIV clinicians have been trained in indirect ophthalmoscopy to make a diagnosis of CMV retinitis and to prescribe either intravitreal injections of ganciclovir or oral valganciclovir to target the disease (Heiden et al., 2014b). 

As of 2011, access to ART in China was estimated at 76% for PLWHA (“HIV & AIDS,” 2014, HIV and AIDS treatment in China, para 6). However, limited drug availability in China makes it difficult for patients “to access the most effective treatment” for HIV. A lack of second-line therapy for patients who fail first-line therapy is a growing problem, which is only beginning to be addressed at this time (“HIV & AIDS,” 2014). 

The literacy rate in China is thought to be above 95%, which means that most people who live in China can read and understand fine print used during ocular examinations (“Asian Countries,” n.d.).

3.10 VIETNAM, A LOWER MIDDLE-INCOME COUNTRY

While the burden of CMV retinitis in Vietnam is not readily known, a recent study found that 14/201 (7%) patients with a CD4 counts less than 100 cells/microliter had CMV retinitis upon retinal exam (Colby et al., 2013). CMV retinitis was linked with reduced visual acuity, although patient reports varied, with 29% of participants reporting blurred vision and 64% reporting abnormal vision. The results of this investigation indicated that PLWHA who have a CD4 count less than 100 cells/microliter or report blurred vision should be screened for CMV retinitis (Colby et al., 2013). 

By Ministry of Health guidelines for the region, CMV retinitis should be diagnosed using fundoscopy, although slit lamp biomicroscopy and fundus photography have also been used in practice (Colby et al., 2013; “Guidelines for,” 2009). The Ministry of Health advises a prompt diagnosis of CMV retinitis when diffuse patches of retinal cell death are present. Intraocular ganciclovir or IV ganciclovir should be prescribed during the acute phases of the disease. If the following drugs are available, they are recommended for use in the region: foscarnet, valganciclovir, valganciclovir intraocular, and/or ganciclovir intraocular (“Guidelines for,” 2009). Treatment should be stopped when the patients CD4 cell count can be maintained about 100 cells/microliter (“Guidelines for,” 2009). 

According to WHO, an estimated 110,000 to 360,000 people were living with HIV/AIDS in Vietnam in December 2005. Yet, only 3,000 to 3,500 PLWHA were receiving ART at this time (“Vietnam,” 2005). However, as of 2014, experts assert that one-third of PLWHA in Vietnam are now receiving ART, a 30-fold increase (“Viet Nam is,” 2014).

Between 90-95% of the Vietnamese population is thought to be literate and can read fine print used to evaluate visual perception (“Asian Countries,” n.d.). 

3.11 MYANMAR, A LOW-INCOME COUNTRY

While the prevalence of CMV retinitis in Myanmar is not well documented, a study in Yangon, Burma found that 211/981 patients or 24% of patients presenting to an HIV clinic were inflicted by CMV retinitis (Tun et al., 2011). In the Myanmar region, the Ministry of Health recommends that ophthalmoscopy be applied to ascertain yellow-white retinal infiltrates, similar to recommendations for other nations. However, they warn that CMV retinitis will be very difficult and costly to treat in resource-poor areas. In this setting, the Ministry of Health advises the use of ganciclovir or foscarnet intravenous for visual field loss and intravitreous injections of ganciclovir or foscarnet as secondary prophylaxis (“Guidelines For”, 2011). 

Local research and subsequent protocols for the screening and diagnosis of CMV retinitis at the primary care level has been developed in the area by the Medecins Sans Frontieres (Tun et al., 2011). Medecins Sans Frontieres has trained HIV physicians to perform indirect ophthalmoscopy of the eye on a fully dilated pupil. Any patients receiving ART and meet the following broad criteria are screened: CD4 count below 100 cells/microliter, ocular symptoms such as blurred vision, floaters, scotomata, photopsia, and extraocular symptoms such as unexplained diarrhea or dysphagia. Clinicians are also advised to screen individuals presenting with symptoms of meningitis, herpes zoster ophthalmicus, or disseminated TB in order to provide a holistic eye exam (Tun et al., 2011). Patients who harbor “cotton-wool spots” are re-assessed every 21 days (Tun et al., 2011, p. 3). Patients with no evidence of retinal spots are re-examined every 3 months if their CD4 cell count is below 100 cells/microliter. A diagnosis of CMV retinitis prods “same day” “intraocular ganciclovir” and weekly injections, as needed (Tun et al., 2011, p. 2). Patients adhering to ART therapy with no evidence of CMV retinitis, but complain of visual disturbances, are instructed to be carefully monitored (Tun et al., 2011).

ART access in Myanmar is unknown, though this country is a recipient of the Global Fund, PEPFAR and other fiscal donors (“President’s,” 2014). In example, in 2014, an estimated $709,892 was donated by PEPFAR towards the treatment of HIV/AIDS in the area (“President’s,” 2014). Whether or not these resources have broad reach to PLWHA in the region is to be determined.

The literacy rate in Myanmar is between 85-90% (“Asian Countries,” n.d.). This statistics highlights the fact that 10-15% of the population would be unable to be evaluated by their ability to read fine print.

3.12 cambodia, A LOW-INCOME COUNTRY

A study presented at the XVI International AIDS Conference reported that 40/352 individuals or 11% of participants with HIV, who were screened for CMV retinitis based on a low CD4 cell count, presented with CMV retinitis (Janssens, Heiden, Sarin, & Zachariah, 2006). The researchers employed a symptom-exploring survey and performed indirect ophthalmoscopy on dilated pupils. Eleven percent of all participants reported some visual disturbances, such as floaters, decreased visual acuity, or flashing lights and 53% of participants reporting visual disturbances did, in fact, harbor CMV retinitis (Janssens et al., 2006). Only 18/313 participants were asymptomatic for the disease. 

The Ministry of Health recommends that patients with ocular “floaters, photophobia, […], and visual field defects” be flagged for CMV retinitis (“National Guidelines,” 2012, p. 50). Additionally, patients with a CD4 cell count less than 50 cells/microliter or those with emerging visual abnormalities shortly after starting ART should be screened for the disease (“National Guidelines,” 2012). A diagnosis of CMV retinitis should be made through the use of direct ophthalmoscopy when “large white perivascular exudates with or without associated hemorrhage” are present (“National Guidelines,” 2012, p. 50). Experienced ophthalmologists can assist in the diagnosis of CMV retinitis (“National Guidelines,” 2012). While it is difficult to access treatment for CMV retinitis in Cambodia, intravitreal ganciclovir, ART for individuals not already on treatment, and ART as prevention for CMV retinitis are all suggested methods of treating the disease, by the Ministry of Health (“National Guidelines,” 2012). 

As of 2009, ART access has been made universal to PLWHA (“Universal Access,” 2014). The lack of information surrounding CMV retinitis in the literature coupled with a moderately high caseload of CMV retinitis in the area indicates that there is a need for enhanced screening, diagnosis and prevention of CMV retinitis in Cambodia.

The literacy rate of Cambodia is one of the lowest in the Southeast Asian region, as it is estimated that less than 80% of the population can read and understand fine print (“Asian Countries,” n.d.). 

4.0  protocol for screening cmv retinitis
The following section will discuss recommendations for the screening, diagnosis, and prevention of CMV retinitis in PLWHA in Southeast Asia with special attention given to resource variability among nations within this region. These recommendations are based on the aforementioned country treatment guidelines; best practices gleaned from the literature; and anticipated available resources.

4.1 Protocol for cmv retinitis screening, diagnosis, and prevention in plwha in upper middle-income countries
Screening, diagnosis, and prevention efforts to address CMV retinitis in upper middle-income countries of Southeast Asia are strong, but the careful coordination of traditional medicine and the ongoing education of providers are needed. The following initiatives should be employed in Thailand, China, and other regions of similar economic standing: 

Physicians and physician extenders who work at local primary care sites, community clinics, and district hospitals should receive education about the basic structure of the eye, retinal irregularities, CMV retinitis, and when and how to make specialty referrals. This curriculum was previously used to train non-ophthalmologists to diagnose CMV retinitis in Chiang Mai, Thailand (Yen et al., 2014). 

Indirect ophthalmoscopy may be utilized to detect CMV retinitis when patients complain of visual disturbances or are thought to have a CD4 cell count lower than 100 cells/microliter during care visits, as evidenced by serological testing (“Thailand National,” n.d.). Patients who present at targeted sites and are thought to be at-risk for CMV retinitis should be informed to come in to their nearest healthcare facility for care if they experience difficulties with vision.

Physicians or physician extenders should initially perform indirect ophthalmoscopy at district hospitals, community clinics, or primary local care sites. However, when physicians or physician extenders at community clinics or primary local care sites suspect CMV retinitis, patients should be referred to the nearest district hospital. Following confirmation of suspected CMV retinitis at the district hospital, anti-CMV therapy should be prescribed to patients. If needed, antiretroviral therapy should be begun two weeks following the initiation of anti-CMV therapy (Thorne, Van Natta, Jabs, Duncan, & Srivastava, 2011). If district hospitals are unable to provide the level of care or medications necessitated by the patient, clinicians should refer to tertiary hospitals for treatment.

Physicians and physician extenders at local primary care sites, community clinics, and district hospitals should continue to screen patients for CMV retinitis when their CD4 cell counts are below 100 cells/microliter or when they report visual disturbances. 

This protocol can be evaluated by tracking and recording the number of clinicians educated about CMV retinitis and the number of patients screened, referred for care, educated about CMV retinitis, and treated for CMV retinitis. 
4.2 Protocol for cmv retinitis screening, diagnosis, and prevention in plwha in lower middle-income countries
The screening, diagnosis, and prevention of CMV retinitis in people living with HIV/AIDS in lower middle-income regions should be scaled-up and the following initiatives should be implemented:
Patients with a CD4 cell count less than 100 cells/microliter or report abnormal vision should be evaluated for CMV retinitis (Colby et al., 2013). As a shortage of clinicians in these regions may make it difficult for physicians to screen for CMV retinitis, community health workers, nurses, and physician extenders should be trained to diagnose and treat the disease (Shobert, 2014). Screening should take place at local primary care sites and community clinics. The training of community health workers, nurses, and physician extenders may again be modeled on the educational curriculum developed by Yen and colleagues, which covers the basic anatomy of the eye, retinal aberrations including CMV retinitis, and when and how to make specialty referrals, if needed (Yen et al., 2014). Diagnostic manuals should be provided to target sites for clinician reference.

Indirect ophthalmoscopy should be used to detect retinal necrosis and hemorrhaging of the eye at targeted sites. A health script concerned with blurred and abnormal vision should also be employed and clinicians should document the patients’ responses. The following script is an example of such:
1. Do you ever experience dark spots in your vision that make it difficult to see?

2. Do you have trouble performing tasks that require close vision?

3. Have you noticed that your vision is blurry or unclear?

An oral exam may also be performed when patients complain of difficultly swallowing, “burning pain”, distorted taste perception or when cottony white lesions are evident in the oral cavity, as oral candida albicans is a sign of advanced HIV infection and is often correlated with a low CD4 cell count (Fichtenbaum & Aberg, 2006; D. McMahon, personal communication, April 14, 2015). Patients’ CD4 cell count levels should also be monitored, when possible. Patients who are at-risk for CMV retinitis should be counseled to seek medical attention if they experience visual difficulties.

Patients diagnosed presumptively with CMV retinitis should be treated with foscarnet, valganciclovir or other anti-CMV drugs, if available (“Guidelines for,” 2009). If anti-CMV therapy is unavailable, ART should be initiated. Alternatively, patients diagnosed with CMV retinitis should be linked to a district hospital and started on antiretroviral treatment after two weeks of anti-CMV therapy (Thorne et al., 2011). Once the patients’ CD4 cell counts have returned to >100 cells/microliter or lesions have stabilized, clinicians may cease anti-CMV treatment and continue to counsel patients about ART compliance. 

Bi-annual screenings for CMV retinitis should be employed or screening should occur when a patient’s CD4 cell count is known to be below 100 cells/microliter, visual disturbances are reported, or signs of advanced HIV are present. 

Implementation of this approach can be evaluated by tracking: the number of clinicians educated; the number of patients screened; the number of patients referred for care; the number of patients educated about CMV retinitis; and the number of patients treated for CMV retinitis.

4.3 Protocol for cmv retinitis screening, diagnosis, and prevention in plwha in low-income countries
An approach to enhance the screening, diagnosis, and prevention of CMV retinitis in PLWHA in low-income regions: 

PLWHA with a CD4 cell count less than 50 cells/microliter should be assessed for CMV retinitis in similar lower-income regions, based on the findings of local studies in Cambodia (Janssens et al., 2006; “Cytomegalovirus Retinitis,” n.d.). CD4 cell count monitoring may not be available, or if it is, on a very limited basis. Therefore, clinicians should focus on patients with clinical evidence of advanced HIV infection. Patients, who report abnormal vision or display oral thrush, severe wasting, or chronic diarrhea, should also be targeted. Community health workers, nurses, or physician extenders should be trained to recognize symptoms of CMV retinitis at local primary care sites or community clinics, using indirect ophthalmoscopy to identify yellow-white retinal infiltrates (Kaplan et al., 2009). Community health workers, nurses, or physician extenders in these regions should be trained to perform indirect ophthalmoscopy using the educational curriculum developed by Yen and colleagues in Chiang Mai, Thailand, as previously mentioned (Yen et al., 2014). It is important that ophthalmoscopes with rechargeable batteries and a power source be available for use in low-income settings, as indirect ophthalmoscopy is the universal “gold standard” for the diagnosis of CMV retinitis (Heiden et al., 2014b). Clinician reference manuals should be provided to local primary care sites H community clinics for future reference.

Brief questions that query patients about the manifestation of floaters, scotomata, and blurred vision should also be employed concurrently with retinal examination or on its own if ophthalmoscopes are unavailable (D. McMahon, personal communication, March 31, 2015). Clinicians should document the patients’ responses for present and future reference. Verbal questions may include:

1. Do you ever experience dark spots in your vision that make it difficult to see?

2. Do you have trouble performing tasks that require close vision?

3. Have you noticed the recent onset of blurred or double vision?

Patients who are at-risk for CMV retinitis should be informed to seek medical attention if they experience difficulties with vision.

Patients who are believed to have CMV retinitis should be referred to a district hospital for further evaluation and management. A diagnosis of CMV retinitis should prompt clinicians at district hospitals to prescribe valganciclovir, if available, or other available anti-CMV treatment (D. McMahon, personal communication, April 14, 2015). Antiretroviral therapy should be initiated two weeks after the initiation of anti-CMV therapy to avoid the possibility of patients developing immune recovery uveitis (Thorne et al., 2011). If anti-CMV therapy is unavailable, antiretroviral therapy may be initiated immediately. 

Targeted sites should continue to screen patients for CMV retinitis at least annually or when oral thrush is observed and/or the patient reports visual disturbances.

The aforementioned protocol can be evaluated by tracking and recording the number of patients screened, the number of patients referred for care, the number of clinicians educated, the number of patients educated, and the number of patients treated for CMV retinitis. 
4.4 Protocol overview

5.0  Conclusions

The treatment of any serious opportunistic infection related to HIV, including CMV retinitis, necessitates local, regional, and international capacity building that, in turn, enhances health infrastructure and long-term sustainability of care for PLWHA in Southeast Asia. At the local level, clinicians and community members need to be educated about the early recognition, diagnosis, and treatment of CMV retinitis in order to address the disease. The local needs of the community must also be identified to ensure the integrated delivery of patient care. Regional and country capacity can play a role in the development of appropriate surveillance tools and policies that promote access to care. International assistance can contribute to local, regional, and country development vis-à-vis oversight and funding. Hence, the burden of CMV retinitis can be attenuated in Southeast Asia through local, regional, country, and international strategizing and political coordination.  
5.1 local capacity building

Increasing awareness and knowledge about CMV retinitis among clinicians and community members is another key aspect of addressing CMV retinitis in the Southeast Asia region. Local clinicians should convene on a regular basis to conduct seminars and competence training to assure that providers are up-to-date with the methods needed to detect, diagnosis, and treat CMV retinitis in the region. During seminars, clinicians should discuss the literature on CMV retinitis and HIV in order to stay up-to-date on the medical advances related to HIV and CMV retinitis. Clinicians should also compare their current medical recommendations to other countries with similar resources to improve their delivery of quality care. Skill-building training should be developed to improve clinician competencies in using ophthalmoscopes. Clinicians should practice identifying the macula, optic disk, and inferior/superior veins and arteries (“Ophthalmoscopy,” 2015). Regional Ministries of Health could hold conferences to define the local endeavors of the community, discuss the prevalence of opportunistic infections, set goals, and social factors that may impact patient care in the area. 

PLWHA should be informed about any visual symptoms of CMV retinitis, as mindfulness to the critical signs of CMV retinitis can prevent the onset of vision loss and blindness among community members. Stakeholders who can reach the population at the broadest level, such as religious leaders, NGOs, and respected community leaders, should be engaged to promote awareness and prevention messaging to communities about CMV retinitis and to discuss care access for PLWHA. Stakeholders should inform PLWHA to visit their local clinic if they experience vision problems, such as floaters, flashes of light, acute onset of difficulty reading or trouble performing tasks that require close vision, which could be a sign of CMV retinitis. Additionally, key stakeholders may also distribute educational materials and brochures about CMV retinitis and vision problems. The targeted community must be considered in developing materials. 

Local resourcefulness must be augmented at the community level and district hospital level by encouraging local clinicians to assist with the early recognition and treatment of CMV retinitis. Local clinicians should work to partner with NGOs and local Ministries of Health to facilitate patient referrals for further evaluation and management of CMV retinitis (barriers to accessing care may include transportation, funds, family constraints, and fear of stigma). In low-income regions, physicians may need to travel to community clinics and local primary care sites equipped with the supplies and medications needed to treat CMV retinitis, as it may not be possible for patients to travel outside of the local village. Local clinicians should identify key people in the community who can help orchestrate a plan of action to safeguard the delivery of care to PLWHA in the region and recruit them to a healthcare professional team. Key stakeholders may include individuals with access to transportation, those with interest in the problem, persons well respected and trusted within the community, and local government leaders. Once a healthcare team has been established, patients should utilize the healthcare professional team to access care for CMV retinitis. After the completion of this pilot study, clinicians and the healthcare professional team should make adjustments to their logistical design to increase access to care, and reassess the process.

Local clinicians in the community may also want to set up focus groups with PLWHA to identify barriers to accessing CMV care, perceived stigma and cultural insensitivity, and opportunities for improvement. 

5.2 regional and country capacity building

At country levels, access to pharmaceutical drugs, large-scale care delivery plans, and surveillance procedures related to CMV disease and HIV may be outlined to establish a navigable network system for PLWHA and co-infected with CMV disease. The limited availability of drugs in resource-poor settings can make it difficult to treat CMV retinitis and HIV among PLWHA in Southeast Asia. Thus, Ministry of Health government officials should partner with pharmaceutical companies to design plans for the production, dissemination, and dispense of anti-CMV medications and antiretroviral treatment in their respective countries. Pharmaceutical plans should strive to deliver medications to resource-constrained regions in an affordable manner. 

Clinicians from each regional and country district should also convene at a roundtable assembled by the Ministry of Health to discuss a health indicator surveillance system to address the HIV epidemic and a symptom-based surveillance system for CMV disease within communities. In addition to clinician representatives, epidemiologists and CMV disease experts could be invited to participate in meetings to offer assistance in developing a workable regional or country approach. Specific, measurable short, medium, and long-term goals should be delineated to continuously evaluate the efficacy of the surveillance systems for CMV retinitis among PLWHA. 

An expert panel of clinicians may also be organized to meet annually with the Ministry of Health in order to incorporate ideas discussed to control, treat, and prevent CMV retinitis among PLWHA at the regional level into country guidelines. Further discussion could occur regarding additional resources and funding needed to implement the plan.

In upper middle-income countries in the Southeast Asia region, it may also be possible to implement telemedicine to reach rural populations at risk for CMV retinitis. The use of fundus photography by trained ophthalmic photographers could be employed in the region and composite images of the retina could then be electronically delivered to off-site clinicians for diagnosis. Pilot studies could be conducted to determine the feasibly of this approach to diagnose and treat CMV retinitis. If executed, distance-based education for ophthalmic photographers would also require resources, technology, and funding. 

5.3 international capacity building

International organizations, such as WHO, PEPFAR, and the World Bank, can improve community health capacity in the Southeast Asia region by overseeing the milestones of local, regional, and country initiatives, evaluating the effectiveness of such initiatives, and reporting these results back to local representatives at all levels. PEPFAR, WHO and the World Bank should continue to work closely with national Ministries of Health to support funding for local services, implementation science, medical equipment, human resources and medications for Southeast Asia. It may also be advantageous for PEPFAR and WHO to collaborate on the development of standard recommendations for CMV retinitis in key countries of Southeast Asia, as guidelines have yet to be published on the World Wide Web.
5.4 final comments

There were an estimated 35 million person living with HIV infection in 2013 (“Public comments,” 2015). In the absence of effective ART, 50-75% of PLWHA will develop ocular complications, such as CMV retinitis, in their lifetime (Heiden, Holland, & Keenan, 2014). Southeast Asia grapples with a particularly high burden of CMV retinitis, yet appropriate screening, treatment, and prevention guidelines have not been developed or fully implemented in these countries. The use of screening and management protocols stratified by country income level and the adaption of a public health model to build community capacity can better address the burden of CMV retinitis in these regions and promote access to care and healthcare equity.

Appendix A : Cytomegalovirus Retinitis
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A: retinal necrosis; B: branched angiitis; C: cotton-wool spots; D: edema; E: sclerosis; F: vascular leakage (Shi et al., 2011)

Figure 1. Cytomegalovirus Retinitis

Appendix B : Healthy Eye

An eye with no signs of disease (“Ophthalmoscopy,” 2015)
Figure 2. Healthy Eye
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