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[bookmark: _Toc523744620][bookmark: _Toc18461711]ABSTRACT
Intestinal parasitic infections are among the major public health problems in many developing countries including Ethiopia. Intestinal parasites are endemic in many regions of the world where HIV/AIDS cases are also prevalent. Hence, this study was undertaken to assess intestinal parasitic infection in HIV/AIDS patients with ART in selected HIV clinics in Asagirt Woreda, North shoa during Sept. 2018 to May 2019. A total of 384 HIV positive persons with ART participated in the study. Data on socio-demographic factors and diarrhea status were obtained by interviewing all HIV patients with ART. Stool samples were collected from all patients and examined for intestinal parasites using direct microscopy and Formol-ether.  In this study 15.1% male and 18.4% female HIV Patients were infected with intestinal parasites. Thus, the overall prevalence was 16.7%. The major intestinal of parasites includes Entamoeba histolytica/dispar (6.8%), Giardia lamblia (4.7%), Ascaris lumbricoides (2.1%)\, Trichuris trichuria 1.8%) and Tinea species 1.3%. The prevalence of diarrhea in parasite positive patients (68.8%) was higher than parasite negative patients (12.07%). Therefore, collaborative works with health officers and community to improve sanitation will reduce and prevent the rate of intestinal parasitic infections in the study area. Also early detection and treatment of these parasites are important to improve the health of patients.
Key Words: Antiretroviral Treatment, Human Immunodeficiency Virus, Intestinal parasites
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[bookmark: _Toc18461712]1. INTRODUCTION
[bookmark: _Toc523744622][bookmark: _Toc18461713]1.1. Background of the Study
Intestinal parasitic infection is a serious public health problem throughout the world particularly in developing countries. Amoebiasis, Ascariasis, Hookworm infection and Trichuriasis are among the most common infections in the world (Akinbo, F.O., et al., 2010). The World Health Organization (WHO) estimated that 3.5 billion people worldwide are infected with some type of intestinal parasite, and as many as 450 million of them are sick as a result children are most frequently infected with these parasites (WHO, 2015). 
Intestinal parasitic infections are the main health problems which can cause mortality and morbidity among infected people. They are also associated with stunting of linear growth, physical weakness and low educational achievement in children (Misaye A,  et al., 2013) Moreover, they cause iron deficiency anemia, loss of appetite and other physical and mental problems (Amare et al., 2007). 
The distribution and prevalence of various species of intestinal parasites differ from region to region because of several environmental, social, and geographical factors. They spread mostly in areas with poor sanitation and are most common in tropical developing countries of African, Asian, and South American continents (CDC, 2011). They are closely associated with low household income, poor personal and environmental sanitation, overcrowding conditions, limited access to clean water, tropical climate and low latitude (Amare et al, 2007). The poor people of under-developed nations experience a cycle where under-nutrition and repeated infections lead to excess morbidity that can continue from generation to generation. People of all ages are affected by this cycle of prevalent parasitic infections, although, children are the most affected ones (Mehraj et al., 2008). 
Intestinal parasites are endemic in many regions of the world where HIV/AIDS case is also prevalent (Sintayehu et al., 2013). The rate of infection is remarkably high in sub-Saharan Africa, where the majority of human immunodeficiency virus (HIV) and Acquired Immunodeficiency Syndrome (AIDS) cases are concentrated (WHO, 2015). 
Intestinal parasitic infections are caused either by protozoan or helminthes parasites or both and the main clinical manifestation of the disease caused by these parasites is diarrhea, the passage of loose or watery stools at least three times in 24 hours, is one of the clinical manifestations of HIV infection and usually tends to be chronic (Kelly P et al, 2009). 
The frequency of intestinal parasitic diseases in developing countries including Ethiopia is extremely high, affecting nearly all inhabitants at some point during their lives (Adamu H. et al., 2009). Among the intestinal protozoa, Giardia lamblia and Entamoeba histolytica have been associated with persistent and acute diarrhea, while Blatocystis hominis and Cryptosporidium species tend to cause marked symptoms primarily in immune compromised hosts. The clinical course of infection with larger intestinal parasites, such as the helminthes, can vary widely from asymptomatic to severe secondary complications. 
In Ethiopia too, the ecology of intestinal parasitism is very wide. Previous studies showed high prevalence of intestinal parasites like Ascaris lumbricoides, Entamoeba histolytica, Giardia lamblia and others in HIV positive individuals (Hailemariam G.  2004)
The most important intestinal parasites predominantly distributed in Ethiopia include A. lumbricoides, G. lamblia, hookworm, Hymenolepis nana, Trichuris trichuria, Enterobius vermicular and E. histolytica/dispar/moshkoviskii/ with varying prevalence in different areas). Helminthic infections are the second most predominant cause of outpatient morbidity in Ethiopia (Amare et al., 2007). It was shown that the prevalence of intestinal parasitic infection in Ethiopia is different in different parts of the country. 
Amare et al., (2007) reported that 83.8% of participants had intestinal parasites which include hookworm (60.2%), Schistosoma mansoni (21.2%), T. trichuria (14.7%), Taenia species (13.9%), E. histolytica/dispar/ (12.7%), A. lumbricoides (6.2%), G. lamblia (6.2%) and Strongyloides stercoralis (5.8%) from rural area close to the southeast of Lake Langano, Ethiopia. Moreover, Amare et al. (2007), in his study in Jimma, southwestern Ethiopia that T. trichiura, A. lumbricoides, E. histolytica/dispar, G. lamblia, S. stercoralis, H. nana, T. saginata, E. vermicularis and hookworm infection with prevalence of 60.9%, 40.9%, 17.1%, 13.9%, 17.5%, 2.1% 5.0%, 2.3%, 14.8% and 1.1% respectively reported. 
A study that was conducted in Southern Ethiopia showed low (39.6%) prevalence of intestinal parasites, where the prevalence of intestinal parasite in HIV-infected and HIV-non infected was 44.8% and 34.4%, respectively (Mohammed et al., 2003). Intestinal parasitic infection has a cosmopolitan in distribution. There has been wide distribution of intestinal parasites in Ethiopia (Amare et al., 2007). The wide distribution of intestinal parasitic infection in general is due to low level of environmental sanitation, personal hygiene, food and water contamination with human excreta and unaware of simple health promotion practices such as personal hygiene, food hygiene, effect of altitude, urbanization, irrigation, and resettlement within the country (Telele, N.F. et al.,  2010). 
An overlapping distribution of HIV and intestinal parasites becomes important because related infection of HIV and helminthes may potentiate the virulence of each within a co- infected host It should be noted that these coinfection can have an influence on the intensity of HIV infection However, data on intestinal parasite infections and their relationship with diarrhea in HIV/AIDS patients in Ethiopia are limited. 
In Ethiopia, most people live in low socioeconomic status. This may increase the prevalence of intestinal parasitic infections. Although several studies have been conducted on the distribution and prevalence of intestinal parasites in Ethiopia, no similar studies have been done in Asagirt woreda. Therefore, the purpose of this study was to assess intestinal parasitic infection in HIV patients with ART (Ngui R. et al., 2011)
[bookmark: _Toc18461714]1.2. Human Intestinal Parasites Worldwide
Intestinal parasitic infections are among the most common infections world-wide. It is estimated that some 3.5 billion people are infected, and 450 million are ill as a result of these infections worldwide (WHO, 2015). The rate of intestinal infection is extremely high in Sub-Saharan Africa, where the majority of HIV/AIDS cases are concentrated (WHO, 2015). These infections are caused both by protozoa and helminthes and the main clinical manifestation of the disease caused by them is diarrhea In AIDS patients, opportunistic intestinal parasite infections cause severe diarrhea, which compromise the absorptive function of the small intestine that could lead to mortality of the patients (Bernji F. et al., 2010). 
Current estimates showed that at least more than one-quarter of the world’s population is chronically infected with intestinal parasites and that most of these infected people live in developing countries (Franzer and Muller, 2011). However, intestinal parasites once considered to be controllable in developed countries remain a major cause of morbidity and mortality worldwide. Remarkable expansion of the HIV/AIDS pandemic has brought about a significant change in the fauna of intestinal parasites all over the world several other factors also contribute to the expansion and reinvasion of newly emerging intestinal parasites. Among these are, increasing migration of people due to political instability or wars, economical problems and travelling across developing countries are some of the main factors (Bachur Tet al., 2008).
Furthermore, an increasing number of populations mainly in Africa and many parts of the developing world are severely immune compromised because of HIV infection. As a result, some intestinal parasites are among the main health problems in HIIV/AIDS patients as concomitant infections due to depleted immunity. The opportunistic intestinal parasites are the major problems in such group of patients (Haftu et al., 2014).
Intestinal parasites are widely prevalent in developing countries probably due to poor sanitation and inadequate personal hygiene. It is estimated that as much as 60% of the world's population is infected with gut parasites, which may play a role in morbidity due to intestinal infections. The commonest parasitic infections reported globally are Ascaris lumbricoides (20%), hookworm (18%), Trichuris trichuria (10%) and Entamoeba histolytica 10% (WHO, 2015).
[bookmark: _Toc18461715]1.3. Intestinal Parasitic Infections in Ethiopia
Like in many other developing countries, intestinal parasites are widely distributed in Ethiopia largely due to the low level of environmental and personal hygiene, contamination of food and drinking water that results from improper disposal of human excreta. In addition, lack of awareness of simple health promotion practices is also a contributing factor (FMOH- FAHPCO, 2018). Most health institutions lack appropriate and sensitive diagnostic methods to detect low levels of parasite burden (NCCLS, 2002). Furthermore, some of the diagnostic methods for specific intestinal parasites, especially for the newly emerging opportunistic intestinal parasites, are not available to health facilities (NCCLS, 2002).
Intestinal helminthes and protozoa which are commonly found in Ethiopia include: Ascaris lumbricoides, Trichuris trichuria, Necator americanus /Acylostoma duodenale, Strongyloides stercoralis, Giardia lamblia and Entamoeba histolytica (FDRE/MOH, 2018). Common coccidian parasites that have emerged as a result of immunosuppression due to HIV include: Isospora belli, Cryptosporidium spp and Cyclospora cayetanensis (Assefa et al., 2009).
[bookmark: _Toc18461716]1.4. Epidemiology and Transmission of Intestinal Parasitic Infections
The high prevalence of intestinal parasitic infections in developing countries is mainly due to deficiency of sanitary facilities, unsafe human waste disposal system, inadequacy and lack of safe water supply, and low socioeconomic status (Akinbo FO et al., 2011).Immigrants may also be partially responsible for spreading intestinal parasites among the local population Low educational standards and overcrowded living conditions have an effects on the distribution of human intestinal parasites. Geographical distribution of intestinal parasites is influenced by the requirements of suitable hosts being present in sufficient intestinal parasites are spread when fecal matter bits of feces get into the mouth. This can be happening through contaminated food or water, oral and anal sex play or non-sexual intimate contact, such as diaper changing. They may also penetrate the body through the skin or if contaminated soil is ingested accidentally. Other parasites live in animals, such as pigs and cows. People can become infested with these by eating undercooked meat or drinking unpasteurized milk. Parasites can also spread when a person eats contaminated food (such as unwashed raw fruits or vegetables, which can carry parasites from the soil or from people who have handled them) or drinks water contaminated by feces. Swimming in contaminated water also may result in infestation by certain parasites. Parasitic intestinal infestations often occur in outbreaks, when several people have symptoms at the same time. This is especially likely if many people come into contact with the same supply of contaminated food or water (CDC, 2011). 
[bookmark: _Toc18461717]1.5. Intestinal Parasitic Infections in HIV/AIDS Patients
The public health importance of intestinal parasites as a major concern in most developing countries has been pronounced with the co-occurrence of malnutrition and HIV/AIDS (WHO, 2015). With HIV/AIDS pandemic, many intestinal parasites have become opportunistic parasites causing uncontrollable life-threatening diarrhea Compared to developed countries, the prevalence of opportunistic intestinal parasites is expected to be higher in developing countries among HIV infected population This is also reflected by the prevalence of opportunistic intestinal parasites in a given geographical locality among the general population (Lehman et al., 2012).
Furthermore, HIV infection has been shown to predispose the patient to intracellular opportunistic intestinal parasites such as Cryptosporidium parvum, Isospora belli This does not seem to be the case with extracellular intestinal parasites such as A. lumbricoides, T. trichiura, Hookworm, G. lamblia, and others Some studies have indicated that compared to the general population, there is relatively lower prevalence of non-opportunistic extracellular intestinal parasites in HIV/AIDS patients Clinical presentations of AIDS and the pathogens responsible in different geographical areas reflect the differing prevalence of opportunistic intestinal parasitic infections in a given community (Lehman et al., 2012 ) .
[bookmark: _Toc16093956][bookmark: _Toc18461718]1.6. Co-infection of HIV and Intestinal Parasites
Recent studies have shown that parasitic infections could disturb the balance of anti-HIV immune responses and contributed to HIV replication, which could accelerate progress to AIDS. The reduced immune response caused by an HIV infection might also lead to a higher susceptibility to parasitic infections. The high prevalence of certain opportunistic parasites among HIV positives is well known (2007; Nielsen et al., 2007). 
Diarrhea in patients with AIDS is significantly caused by intestinal parasites the main etiologic agents are intracellular protozoa, Isospora belli, and Cyclospora spp However, infection with other extracellular parasites is also related to diarrheal disease in AIDS patients. Among these parasites, E. histolytica, G. intestinalis and S. stercoralis are the most important. Several studies have been carried out to determine the presence of intestinal parasites in HIV patients. A higher prevalence of intracellular parasites, particularly Cryptosporidium spp. and S. stercoralis was found in HIV positive cases, than extracellular parasites. Since cellular immunity is the major defense mechanism against intestinal parasitic infections the association between intestinal parasites and individuals with reduced immunity due to CD4+ T-lymphocyte reduction in HIV/AIDS is well predictable, particularly from cases presented with diarrhea (Kulkarni et al., 2009). 
[bookmark: _Toc18461719]1.7. Managements of Co-infection of HIV and Intestinal Parasites
The gastrointestinal opportunistic diseases commonly manifest with diarrhea, nausea and vomiting. There are a number of opportunistic and pathogenic organisms causing gastrointestinal disease in patients infected with HIV. 
The general principle of managing gastrointestinal opportunistic infections is identifying and treating the specific offending agent providing supportive care to monitor situations such as fluid loss. A number of drugs can cause adverse effects that present with clinical manifestations referable to gastrointestinal system. The clinical presentations may be similar to manifestations of opportunistic infections of the gastro intestine, posing challenges to successful differential diagnosis (Akinbo et al., 2010).
Opportunistic infections (OIs) are the predominant causes of morbidity and mortality among HIV infected patients. Main areas affected are the nervous, gastro-intestinal and respiratory systems, and the skin. The level of immunity determines the occurrence and type of opportunistic infections. Concurrent infectious and non-infectious conditions, such as diabetes, hypertension and bronchial asthma, sometimes occur with OIs, and require appropriate management. Non-opportunistic pathogens such as E. histolytica or Strongyloides stercoralis are frequent, severe and recurrent among patients with HIV disease (FMoH-FHAPCO, 2018). 
[bookmark: _Toc18461720]1.8. Diagnosis of Intestinal Parasitic Infections
Diagnosis of intestinal parasites is confirmed by the recovery of protozoan trophozoites and cysts, helminthes eggs and larvae in the clinical parasitology laboratory. Microscopic examination of feces is essential for the recognition and identification of intestinal parasites. Due to the low density of the parasites in the feces, direct microscopy is useful for the observation of motile protozoan trophozoites and the examination of cellular exudates, is not recommended solely for the routine examination of suspected parasitic infections. It is essential to increase the probability of finding the parasites in fecal samples to allow for an accurate diagnosis. 
In protozoan cysts, the number of nuclei and the presence of inclusions are the aid identification of protozoa. In trophozoites, the presence of red cells in amoebae is diagnostic of Entamoeba histolytica and flagella also aid identification of some protozoan trophozoites. In helminthes eggs, the shape of the egg, the thickness of the shell, the color of the ovum and the presence or absence of features such as an operculum, spine or hook lets are diagnostic pointers to the identity of the parasite (Awadh  and Anazi, 2009).
Trophozoites and cysts of the intestinal amoebae, flagellates and ciliates can be found and identified best in permanently stained fecal smears. Trophozoite stages are most often found in watery or diarrheic fecal specimens and usually cysts are not seen in such specimens. On the other hand, cysts are the stage typically found in formed fecal specimens. A mixture of trophozoites and cysts may occur in softer and semi-formed feces. In direct smears of feces in saline, motile trophozoites may be found (WHO, 2015). 
Antigen detection tests are now commercially available for the diagnosis of all three major intestinal protozoan parasites to resolve the problem of morphological similarity such as the pathogenic E. histolytica and the non-pathogenic E. dispar. However, the diagnosis and treatment of intestinal helminthic infections have not been changed much and the traditional microscopic method can be used for their diagnosis (Gupta et al., 2008) 
[bookmark: _Toc18461721]1.9. Prevention and Control of Intestinal Parasitic Infections
The prevention of intestinal parasitic infection depends upon application of biologic and epidemiological knowledge. Almost every parasite at sometimes in its life cycle is susceptible to several special exterminate measures. Thus, for human barriers such as sanitary excreta deposal may be established to break the link in the life cycle. The prevention of parasitic infection in man include the following stages; reduction of the source of infection by therapeutic measures, education is a personal prophylaxis to prevent dissemination of infection and reduce opportunistic for exposure, sanitary control of water, food living and working conditions, and waste disposal, destruction or control of reservoir hosts and vectors, erection of biological barriers to the transitions of parasites (Nissapatorn V et al., 2011).
[bookmark: _Toc18461722]1.10. Statement of the Problem
Intestinal parasites are prevalent in Ethiopia due to frequent shortage of clean drinking water, lack of proper sewage system and other unhygienic factors that increase the probability of infection. In recent times, several cases of HIV/AIDS infection have been recorded in hospitals and health centers in Ethiopia (FDRE/EMOH, 2018). 
The prevalence of different parasites differs between immune competent and immune deficient individuals. Globally, in immune competent individuals Ascaris stands first with a prevalence of 600 million/year followed by schistosomiasis (300 million/year) and Amoebiasis (40 –50 million/year) in immune deficient individuals, on the other hand, cryptosporidiosis is the commonest intestinal parasite known to occur. In Ethiopia high prevalence of intestinal parasitic infection is attributable to factors associated with low socio-economic status. Such as, poor personal hygiene, environmental sanitation, low household income, overcrowding and lack of clean water supplies (Abate et al., 2013).
The study was carried out to provide data that will inform the Ethiopia AIDS Commission, National Aids Control Program and the ART service providers whether or not to add anthelminthic and antiprotozoal drugs to the ART regimen and ensure that routine stool examination is done regularly for all HIV/AIDS patients who attend the HIV Clinic.
Even though, several studies have been conducted on intestinal parasitic infection in HIV patient with ART, in Ethiopia, there are still several localities in the country including the study area, Asagirt Woreda, in which epidemiological information about the prevalence of intestinal parasite infections among patients is not available. Therefore, the purpose of this study was to obtain information about prevalence or distribution of intestinal parasites among HIV patients with ART in Asagirt woreda. 
[bookmark: _Toc18461723]2. OBJECTIVES
[bookmark: _Toc495630838][bookmark: _Toc515028139][bookmark: _Toc523744641][bookmark: _Toc18461724]2.1. General Objective
· [bookmark: _Toc495630839]The general objective of this study is to assess intestinal parasitic infections in HIV/AIDS patients with ART in Ginager and Asagirt health Centers in Asagirt woreda, North Showa, Ethiopia.
[bookmark: _Toc515028140][bookmark: _Toc523744642][bookmark: _Toc18461725]2.2. Specific Objectives
· To determine the prevalence of intestinal parasitic infections in HIV patients with ART among different age groups and sex in Ginager and Asagirt health Centers. 
· To identify the major intestinal parasites in Ginager and Asagirt health Centers. 











[bookmark: _Toc18461726]3. MATERIALS AND METHODS
[bookmark: _Toc523744644][bookmark: _Toc18461727]3.1. Description of Study Area
The study was conducted in Asagirt District, which is located 125 km northeast of Addis Ababa in North Shewa Zone of Amahara Regional State. Ginager is the capital town of the District, which is located at a distance of about 72 kilometers from the zonal capital, Debre Birhan. The District is bordered on the North by Ankober and Angolela and Tera, on the East by Afar Region and Berehet District, on the South by Hagere Mariamna Kesem and on the West by Angolela and Tera and Oromia Region. It has a total area of 50563.76 ha and comprises 15 kebeles which are found in the Kola, Weina-dega, Dega and wurch major agro-ecological zone. The District has an elevation ranging from 1570-3596 m (ADARDO, 2018) and the highest peaks in the district are known as mount Megezez. 
[image: C:\Users\User\Desktop\New folder (2)\MESFIN.RESEARCH.jpg]Figure 1: Map of the study areaGHC and AHC
Other districts

Source: the researcher and Google Map, 2018/19
[bookmark: OLE_LINK1]As to the projection made by CSA in 2016/17, the total population of Asagirt District was estimated to be 55,674 out of which 29,664 were males while the rest 26,010 were females. Of this total population most of them are rural dwellers. The religious activities practiced in the study area are Orthodox, Muslim and other. The ethnicity of the District people is Amhara and Argoba. The language spoken in the study area is Amharic (ADARDO, 2018). 
[bookmark: _Toc515028161][bookmark: _Toc523744645][bookmark: _Toc18461728]3.2. Study Design
The study was a cross sectional study of intestinal parasitic infections in HIV patients with ART in Ginager and Asagirt Health Centers from Sept. 2018 to May 2019.
[bookmark: _Toc515028162][bookmark: _Toc523744646][bookmark: _Toc18461729]3.3. The Study Population
The study population was consisted of HIV-positive individuals with ART in Ginager and Asagirt health centers that came for medication. However, all patients requested for stool examination and those who were not consented, those who were taking anti-parasitic drugs within 14 days were excluded from this study.
[bookmark: _Toc515028163][bookmark: _Toc523744647][bookmark: _Toc18461730][bookmark: _Toc495630842]3.4 Determination of Sample Size
There were a total of 624 people living with HIV who flows ART in Asagirt and Ginager healthy center. Sample size was determined based on the 95% confidence interval and with 5% sampling error (Daniel, 1999):-  
n= Z2 R (1-R)/d2
Where: n= sample required 
            Z= 95% confidence interval (1.96)  
            d= margin of error (5%)  
            R= rate of infection.

Since the overall prevalence rate (p) of intestinal parasites is not known for the study area, prevalence rate was taken to be 50%. For the calculation, 95% confidence level (z) and 5% sampling error (d) was used. Therefore, three hundred eight four (384) HIV patients with ART in Ginager and Asagirt health centers were participated.	
[bookmark: _Toc515028164][bookmark: _Toc523744648][bookmark: _Toc18461731]3.5. Sampling Technique
A sampling technique used in this study was convenient sampling technique which is used to include all consented patients requested for stool examination during the study period.
[bookmark: _Toc515028167][bookmark: _Toc523744650][bookmark: _Toc18461732]3. 6. Stool Sample Collection
During stool collection, disposable plastic cups and spoon were distributed to each study subject along with brief instructions on how to collect the stool. They were also advised to fill up the disposable plastic cup about the size of the tip of the thumb (approximately 5g of stool) of fresh stool using disposable spoon that was given with the container. The unique code of the student was labeled on the container. The fresh stool samples were carried to the health center on the same day of collection for parasitological examination.
[bookmark: _Toc18461733][bookmark: _Toc515028169][bookmark: _Toc523744652]3.7. Questionnaires survey
A pre-tested standardized questionnaire based on intestinal parasitic infection was developed. The questionnaire was constructed in English and then translated into Amharic. Then, HIV patients with ART were interviewed in Amharic. This standardized questionnaire was used together with relevant general information on demographic and socioeconomic data of the parents in the study area. The questionnaire was administered and observations on physical situations of each patients attending at health centers were recorded by the investigator and an oriented health assistant.
[bookmark: _Toc18461734]3.8. Laboratory Parasitological Procedures
[bookmark: _Toc515028170][bookmark: _Toc523744653][bookmark: _Toc18461735]3.8.1. Direct Microscopy (Wet Mount)
A direct wet mount of stool with normal saline (0.85% NaCl solution) was prepared at health centers; and examined for the presence of motile intestinal parasites and trophozoite under light microscope. Lugol’s iodine staining was used to detect cysts of intestinal parasites.
[bookmark: _Toc515028171][bookmark: _Toc523744654][bookmark: _Toc18461736]3.8.2. Formol-Ether Concentration Method
Using an applicator stick, approximately 2g or pea sized fecal material was placed in a centrifuge tube containing 7 ml of 10% formalin. After emulsifying the feces in the formalin, it was filtered through the nylon filter into the test tube. The filtrate was washed to discard any lumpy residue with a normal saline solution. Then after, the filtrate was washed again, by transferring into a test tube containing 7 ml of ether/ethyl acetate. The tube was closed with a stopper and it was shacked vigorously to mix. The stopper was removed and it was centrifuged at 1500 rpm for 2 minutes. The tube was rested in stand for five minutes. Four layers became visible with the top layer consist of ether, second was a plug of debris and the third was a clear layer of formalin and the fourth was the sediment. The plug of debris from the side of the test tube was removed with the cotton swab and the liquid poured off leaving a small amount of formalin for suspension of the sediment. Then after, the sediment was removed with a pipette. Then, a drop of fluid was added on the slide for examination under a cover slip. Some drop of iodine solution was added on the second glass slide. A 10x and 40xobjectives was used to examine the whole of the deposit for ova and cysts and trophozoites (NCCLS, 2002). 
[bookmark: _Toc515028172][bookmark: _Toc523744655][bookmark: _Toc18461737]3.9. Data Processing and Analysis
The collected data was entered into Microsoft excel sheet and mistakes were corrected after revising the original questionnaire and cleaned through phase by phase screening and exporting data to the SPSS-version 20 Statistical Package for the Social Sciences for analysis. Tables were formed for the data presentation and chi-square test was used to determine relationships finally the variables and their significance association was identified employing with 95% CI and P-value (P < 0.05).
[bookmark: _Toc515028173][bookmark: _Toc523744656][bookmark: _Toc18461738]3.9. Data Quality Control (DQC)
To ensure quality control, the following measures were taken;Materials and equipment’s were checked for proper functioning.  All the laboratory procedures including collection and handling of specimens were carried out in accordance with standard protocols (WHO, 2004; NCCLS, 2002).  Ensure general safety, disposable gloves were worn and universal bio-safety precautions Clinical and Laboratory Standards Institute (CLSI, 2009) were followed at all times. The calibration factors for the 10x and 40x objectives were posted on the microscope for easy access. Stool examination results were reported after confirmed by senior laboratory technologist. Every collected sample test results were registered in the appropriate format. Finally, the data was analyzed and interpreted accordingly.
[bookmark: _Toc515028174][bookmark: _Toc523744657][bookmark: _Toc18461739]3.10. Ethical Consideration
The official permission letter for ethical clearance was obtained from AAU institution of review board. Further permission was obtained from Asagirt health center and Laboratory staffs. The ethical considerations were addressed by referring positive individuals for treatment at the Centre. The respondents were informed about the objective and purpose of the study and verbal consent was obtained from each respondent before starting the interview. The information obtained at each course of study was kept confidential.












[bookmark: _Toc18461740]4. RESULTS
[bookmark: _Toc18461741]4.1. Demographic Characteristics of the participants
Figures 1 to 3 below illustrate the demographic characteristics of the study participants which included; Gender, age and the community of residence respectively. 
[bookmark: _Toc18461742]4.1.1. Gender distribution of participants
Figure 2: Gender distribution of participants 
GHC=Ginager health center, AHC= Asagirt health center% Gender distribution

The sex distribution of the studied participants in each clinic is shown in Figure 1 below. A total of 384 HIV positive individuals participated in this study. Among these, 205(53.4%) were males and179 (46.6%) were females. Out of the total studied participants, Ginager health center recorded the highest attendance of 53.4% and Asagirt health center with 46.6%

[bookmark: _Toc18461743]4.1.2. Age distribution participation
Figure 3: Age distribution stratified by gender of participation% Age distribution

4.2
10.2
14.1

Figure 2 above shows the age distribution stratified by the gender of the study participants. The mean age of the study participants was 27 years. A total of 48 (12. 5%) participants were in the age group15 to 20years, with 7% being males and 5.5% females. 150 (39.1%) participants were in the age group 21 to 30 years, with 21.4% males and 17.7% females. Out of 95 (24.7%) of participants were in the age group 31 to 40 years, with 10.7% females and 14.1% males. From the total of 71(18.5%) of participants were in the age group 41-50, with 10.2% were male and 8.3 female also 20(5.2%)participants were in age group above 50, with 4.2% male and 1.04% female.


[bookmark: _Toc18461744]4.1.3 The community of residence of participants	
Figure 4: Community of residence of participants stratified by gender
% Community of residence

The community of residence in relation to the gender of study participants is shown in Figure 3 above. Out of the total of 384 participants, 201 (52.3%) were from the urban community, which had 25% males and 26.8 % females, and 183 (47.7%) were from the urban community, which also had 27.9% being males and 19.8% males.
[bookmark: _Toc18461745]4.2. Prevalence of Intestinal Parasitic Infections among the Study Participants
The prevalence of intestinal parasitic infections among HIV positive sex and age are presented in Table 1. As shown from the table, a total of 384 participants were involved in the present study, 64(16.7) were positive for different intestinal parasitic infections (IPIs)out of these31(15.1%) males and 33 (18.4%)were females.

Table1: Prevalence of Intestinal Parasitic Infections in HIV patients with ART stratified by gender
	

Age
Group
(in years)
	HIV positive with ART(n=384)

	
	Male
	Female
	Total

	
	No.
Exam.

	No,
Parasites
Pos. (%)
	No.
Exam.

	No.
Parasites
Pos. (%)
	No.
Exam.
(%)
	No. 
Parasites
Pos. (%)

	15-20
	27
	3(11.1)
	21
	5(23.8)
	48 (12.5)
	8(16.7)

	21-30
	82
	15 (18.3)
	68
	12(17.6)
	150 (39.1)
	27(18)

	31-40
	41
	7 (17.1)
	54
	9(21.9)
	95 (24.7)
	16(16.8)

	41-50
	39
	4 (10.3)
	32
	6(18.8)
	71 (18.5)
	10(14.1)

	>50
	16
	2(12.5)
	4
	1(25.00)
	20(5.2)
	3(15.00)

	All age group
	205
	31(15.1)
	179
	33 (18.4)
	384(100)
	64(16.7)


No= Number, Exam=Examined, Pos= Positive
The intestinal parasite infections among HIV patients with ART summarized in table 1. The prevalence of intestinal infections in all age groups was 64(16.7%). Among 48 participants age 15 to 20, 3(11.1%) male and 5(23.8%) female were infected with one of intestinal parasites.  150participants age 21 to 30, 15 (18.3%) male and 12(17.6%) female were infected with intestinal parasitic infection. Out of 95participants age 31 to 40, 7(17.1%) male and 9(21.9%) female were positive with intestinal parasitic infections. A total of 71 participants in age group 41 to 50, 4 (10.3%) and 6(18.8%) of male and female infected with intestinal parasitic infection and 2(12.5%) male and 1(25%) were infected with intestinal parasitic infection in age group above50.

Generally, the prevalence of intestinal parasitic infections 16.7%, 18%,16.8% 14.1% and 15% in the age groups of 15 to 20 , 21to 30, 31-40 years old, 41-50 year sand above 50 years old respectively(Table 1). In the present study, the prevalence of intestinal parasitic infections among the age group 21 to 30 (18%) was the highest of all age groups (Table 1). The total prevalence of intestinal infection in the study area was 16.7%.
[bookmark: _Toc18461746]4.3. Protozoan and Helminthic Infection in HIV Positive with ART (N=384)
This section focuses on protozoan and helminthic parasitic infection in HIV positive with antiretroviral therapy was presented. The findings show that protozoan parasitic infections were more predominant than helminthic infection in HIV positive peoples with ART (table 2).  
Table2 : Protozoan and Helminthic Infection in HIV Positive with ART (N=384)
	
Age Group
(years)

	
No of
Exam.

	Intestinal Parasitic Infection

	
	
	Pro.
infection
	Helm.
infection
	Total


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

	15-20
	48(12.5)
	5(10.4)
	3(6.3)
	8(16.6)

	21-30
	150(39.1)
	19(12.7)
	8(5.3)
	27(18.00)

	31-40
	95(24.7)
	11(11.6)
	5(5.3)
	16(16.8)

	41-50
	71(18.5)
	7(9.9)
	3(4.2)
	10(14.1)

	>50
	20(5.00)
	2(10.00)
	1(5.00)
	3(15.00)

	All age group
	384(100)
	44(11.5)
	20(5.2)
	64(16.7)

	Pro= protozoa  Helm.=helminthic
	
	



The prevalence of intestinal protozoan and helminthes parasite infections among HIV positive with ART is summarized in table 2. The prevalence of intestinal protozoan parasite infections and intestinal helminthes parasite infections among HIV positive with ART of both sex and all age groups was 44(11.5%) and 20(5.2%) respectively; with 64(16.7) overall ratio. 
As shown in table 2, the prevalence of HIV positive with ART age ranged between 15 to 20 was 5(10.4%) protozoan and3(6.3%) helminthic infection with total in prevalence this age group was 8(16.7%). Among 150 stool sample examined in age group 21 to 30,19(12.7%) and 8(5.3%) were infected with protozoan and helminthic infection respectively. The overall prevalence of this age group was 18%. The total of 95 participant in age group 31 to 40, 11(11.6%) protozoan and 5(5.3) helminthic infection were examined with total prevalence of 16.8%. Out of 71 HIV positive with ART age group 41 to 50, 7(9.9%) and3(4.2%) were infected with protozoan and helminthic infection with the total prevalence of 14.1%. 2(10%)  protozoan and 1(5%) helminthic infection were examined in age group above  50.
The low rate of infection was observed in HIV patients with ART age group 41-50 and high rate of infections were aged from 21-30 years old. Participants with age group 21-30 years old were highly infected with protozoa and 15 to 20years old were highly infected with  helminthic infections and indicating a this age groups were high  risk for acquiring intestinal parasite infections. 
Generally, among 384 children participated in this study, 64 (16.7%) participants were infected with at least one or more intestinal parasites and 44 (11.5%) protozoan and 20 (5.2%) helminthic parasites were identified in the parasitological examination of stool sample.
[bookmark: _Toc18461747]4.4. Intestinal Parasite Species Identified among the Study Participants
This section presents the analysis major intestinal parasite species identified in HIV positive with antiretroviral therapy. The findings show that Entamoeba histolytica/dispar and Giardia lamblia were the most predominant parasitic infection in HIV positive peoples with ART (table 3).

Tale 3:  Intestinal Parasite Species Identified in HIV patients with ART
	Age group
(in years)
	No.
exam
	Eh/d
No (%)
	Gl
No (%)
	Al
No (%)
	T.t
No (%)
	T. spp.
No (%)

	15-20
	48
	3(6.3)
	2(4.2)
	1(2.1)
	2(4.2)
	0.00

	21-30
	150
	12(8.0)
	7(4.7)
	5(5.3)
	2(1.3)
	1(0.66)

	31-40
	95
	6(6.3)
	5(5.3)
	2(2.1)
	2(2.1)
	1(1.05)

	41-50
	71
	4(5.6)
	3(4.2)
	0.00
	1(1.4)
	2(2.8)

	>50
	20
	1(5.00)
	1(5.00)
	0.00
	0.00
	1(5.00)

	All age group
	384
	26(6.8)
	18(4.7)
	8(2.1)
	7(1.8)
	5(1.3)


Eh/d= Entamoeba histolytica/dispar, Gl= Giardia lamblia, Al=Ascaris lumbricoides, 
Tt. = Trichuris trichiuria, T. spp=Taenia species

Intestinal parasitic species identified in the stool samples examined among HIV patients with ART are presented in table 3. Among 48 participants age 15 to 20, 3(6.3%) Entamoeba histolytica/dispar, 2(4.2%) Giardia lamblia, 1(2.1%) Ascaris lumbricoides and 2(4.2%) Trichuris trichuria were infected whereas they were free from Taenia species infection.1 50 parasitological examination of the stool samples of age 21 to 30, 12(8.0%) E. histolytica/dispar, 7(4.7%) G. lamblia, 5(5.3%) A. lumbricoides, 2(1.3%) T. trichuria and 1(0.66%) Taenia species were detected
Out of 24 parasitological examination of the stool samples of age participant 31 to 40, 6(6.3%) E. histolytica/dispar, 5(5.3%) G. lamblia, 2(2.1%) A.lumbricoides and 2(2.1%) T. Trichuris trichuria,  1(1.0%%)Taenia species were infected 
Among 24 participants stool sample examined in age 41 to 50, 4(5.6%), 3(4.2%), 1(1.4%) and 2(2.8%) were infected with E. histolytica/dispar, G. lamblia, T. trichiuria and Taenia spp respectively. However, A. lumbercoides were not detected. Similarly out of 20 participant age group above 50, 1(5.0%) E. histolytica/dispar and 1(5.0%) G. lamblia and 1(5.0%) Taenia species were identified in parasitological examination of stool sample. However, they were free from A. lumbricoides and T. trichuria. 
E. histolytica/dispar/ 26(6.8%) and G. lamblia 18 (4.7%) were the major protozoan parasites identified. Similarly, the major helminthes parasites identified in the parasitological examination of  stool samples participants were A.lumbricoides, T. trichiuria and Taenia species with the prevalence of 8(2.1%), 7(1.8%) and 5(1.3%) respectively. A. lumbricoides was the most prevalent helminthic parasites in the study area.
Generally the parasitological examination of the stool samples showed that the following parasites were examined in the order of importance. E. histolytica/ dispar (6.8%), G. lamblia (4.7%), A. lumbricoides (2.1%), T. trichuria (1.8%) and Taenia spp (1.3%)  (  Table 3).
[bookmark: _Toc18461748]4.5. Association of Intestinal Parasitic Infections with Diarrhea in HIV Patients with ART (n=384)
Diarrheic is one of the most prevalent manifestations of disease among HIV patients. Such high frequency of diarrhea is basically associated with presence of intestinal parasites (Feitosa et al., 2001).
The prevalence of a parasitic infection among HIV positive patients with ART in relation to diarrhea was, 62.5% in the age group to15 to 20years old, 74.4% in the age group 21-30 years old, 68.8% in the age group 31-40 years old, 70% in the age group41-50 years old, 66.7% in the age group above50 years old (Table 4). ‘Among parasitic negative patients, the prevalence diarrhea was 12.5%, 9.7%, 17.5%, 11.5%  and 17.6 % in the age groups 15-20 years old, 21-30 years old, 31-40 years old, 41-50 years old and above 50 years old, respectively (Table 4).





Table 4: Association of Intestinal Parasitic Infections with Diarrhea in HIV Patients with ART (n=384)
	Age
Group
( in year)
	No.
Para.
Pos. 
	Diarr.
	Non-Diarr.
	No.
Para.
Neg.
	Diarr.
	Non-
Diarr.
	Chi.Sq and P-value

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

	15-20
	8
	5(62.5)
	3(37.5)
	40
	3(12.5)
	37(72.5)
	

	21-30
	27
	19(70.4)
	8(29.6))
	123
	12(9.7)
	111(82.1)
	1.461/0.000/

	31-40
	16
	11(68.8)
	5(3.1)
	79
	14(17.5)
	65(82.5)
	

	41-50
	10
	7(70.00)
	3(30.00)
	61
	7(11.5)
	54(77.00)
	

	>50
	3
	2(66.7)
	1(33.3)
	17
	3(17.6)
	14(47.00)
	

	All age group
	64
	44(68.8))
	20(31.3)
	320
	39(12.07)
	281(87.8)
	


Diarr. =diarrhea, Pos. =positive, Neg.= negative

Intestinal parasitic infections were significantly associated with diarrhea in HIV positive patients (P<0.05). The highest prevalence of intestinal parasitic infections was recorded in the age group 21-30 years old among HIV positive patients which is 70.4%. 
Generally, diarrhea is an important gastrointestinal syndrome in HIV/ AIDS patients, a comparison conducted between the associated intestinal parasites in diarrheic and non-diarrheic patients. Among the fecal samples for parasites, the diarrheic states were closely related with the presence of parasites in the stool samples. Intestinal parasitic infections were significantly associated with diarrhea (P<0.05).


[bookmark: _Toc18461749]5. DISCUSSION
This study reports the prevalence of intestinal parasites among HIV/AIDS patients with special emphasis on the ART status of the patients who visited two selected HIV clinics in the Asagirt woreda health centers, North shoa, Ethiopia. 
The use ART to managed HIV/AIDS patients helps to improve their immune system and reduce their rate of having opportunistic infections including intestinal parasites (Zeynudin  et al., 2013). In the absence of ART, HIV/AIDS patients in developing countries unfortunately continue to suffer from the consequences of opportunistic parasites. In countries where antiretroviral drugs are widely available, the prevalence of these parasites has greatly decreased (Gurunathan et al., 2009). In this study, the effect of ART on intestinal parasite prevalence and density in HIV/AIDS patients was investigated.
In this study, HIV infection was significantly higher in females than in males. The 20018Federal HIV/AIDS Prevention and Control Office HIV/AIDS Prevalence Estimates reported that, the number of persons living with HIV/AIDS in Ethiopia was613,000, of whom 62 percent female. 
According to population projections for 2017, adolescents and youth aged 10-24 account for one third of the population (31,426,691) and about half of them (15,485,880) are adolescent girls and young women aged 10 to 24 (CSA, 2013).Overall, 0.2 percent of young women and men aged 15 to 24 are HIV-positive. HIV prevalence among adolescent girls and young women aged 15 to 24 is three times higher than boys in the same age (female 0.3% and male 0.1%). Among young women and men combined, HIV prevalence ranges from less than 0.1 percent in Somali to 1.3 percent in Gambella (CSA and EDHS, 2018).Therefore, females are more infected by HIV than males. The difference between the female and male HIV infection prevalence in this study could be due to a social factor, such as one man who is infected with HIV having unprotected sex with more than one female partner. The common behavior of most men in this region is having multiple female sexual partners and this might have contributed to the high HIV prevalence rate in females in this study (FMOH- FAHPCO, 2018). Women face greater biological susceptibility to HIV infection through heterosexual intercourse than do men (CSA and EDHS, 2018). Women’s greater biological susceptibility has been attributed to the following factors; the greater exposed surface area in the female genital tract compared to the male genital tract, higher concentrations of HIV in seminal fluids than in vaginal fluids, larger amount of semen than vaginal fluids exchanged during intercourse, and the greater potential for injury to the cell wall during intercourse for women compared to men (CSA and EDHS, 2018). The gender difference of HIV prevalence obtained in this study is similar to a study by KNBS and Macro (2010) in Kenya, in which HIV prevalence rate for adult women was almost double that for men, which represented a female-to-male ratio of 3:1. It was reported by UNAIDS (2018) that, in some countries including Ghana, Lesotho, Namibia, and Zimbabwe with high HIV prevalence, there were an estimated three women infected with HIV for every two men and among young adults, HIV-infected women out numbered HIV-infected men by a ratio of 3:1(UNAIDS, 2018).

In this study, the age groups with high HIV prevalence were 21-3 years old most affected by HIV/AIDS, which were 25 to 29 and 35 to 39 year olds. However, the peak ages for HIV infection were 25 to 29 years for females and 30 to 34 years for males (CSA and EDHS, 2018). The age grouping in this current study though wider than the nationwide report still contain the two major age groups which were most affected by HIV/AIDS. The high prevalence of HIV infection found in the age groups in this study could be due to the fact that it is the most sexually active age group. People within this age group may have unprotected sex with more than one sexual partner who might contribute to the increase in HIV infection (CSA and EDHS, 2018). 
HIV prevalence is seven times higher in urban areas than in rural areas (2.9 percent versus 0.4 percent). HIV prevalence is 3.6 percent among women in urban areas compared with 0.6 percent among women in rural areas (CSA and EDHS, 2018). This study showed that a significantly high number of participants were from urban communities (Figure 3). This is similar to a study done in Fitche Hospital, Ethiopia by Adamu H.(2013), in which 80.6% of the participants were from urban communities and 76.2 % were from rural communities. This is because, most of the study participants who resided in the urban communities.
In this study the prevalence of intestinal parasitic infections was a bit higher in females (18.4%) than in the Males (15.1%). This could be due to the fact that females were involved in indoor activities such as making food, eating unwashed vegetables and walking in flood after rain fall, more frequently than males. These activities makes female more infected with intestinal parasites than male (Kaul, R et al., 2008). 
The prevalence of intestinal parasites in HIV/AIDS patients in this study was 16.7%, which was lower than that reported from southern Ethiopia (Hawassa) which was 47.8% (Sintayehu et al., 2013), northwestern Ethiopia (67.6%) and (70%) central Ethiopia (Moges et al., 2006). The prevalence of intestinal parasites in HIV positive patients in this study was 16.7%, which was higher than that reported from Jimma 14.4%, (Mohammed et al., 2003). The overall prevalence of intestinal parasitic infections in the present study was 16.7%, which was higher than the 39.6% reported from southern Ethiopia, by Mohammed et al., (2003), but lower than the 15% reported from northwest Ethiopia, by Abebe et al., (2011).
The overall prevalence of intestinal parasites of the study was 16.7 % out of 384 participants (table 1). This was not statistically significantly different compared with 83.3 % of participants who had no parasite infection. It was observed that, 16.7% of the parasite-positive participants had not used any anti helminthic drug at the first encounter. This was because stool routine examinations were not being done for the patients (Author, 2018). With respect to ART treatment, out of the 384 participants, 64 (16.7%) of the parasite positive participants were already on ART at the first encounter whiles 83.3% of the parasite-negative  participants were on ART encounter (Table 1). The high number of parasite-negative participants recorded in this study could be explained by the fact that, most of the participants who were parasite positive were on ART which helped to enhance their immunity to enable them to deal with intestinal parasite infection (Rodrigues et al., 2008).
The study also showed that, participant’s parasite infection was significantly (p=0.01) associated with their ART status. This finding was in line with previous studies done in Brazil and in different parts of Ethiopia where those studies indicated a significant decrease of intestinal parasite in the patients on ART (Assefa et al., 2009). This was attributed to the fact that, the use of ART provides an improvement in immunological conditions of the patients and better response to infections including intestinal parasites. Better clinical handling of patients with constant updating of protocols for treatment and prophylaxis besides their better follow up through laboratory tests can help reduce the rate of intestinal parasite infections (Assefa et al., 2009).
The prevalent rate of intestinal parasites in this study was similar to studies done in Ethiopia (16.8%) by Awole et al. (2003) and in Cameroon (17.5%) by Sarfati et al. (2006). However, this was lower than studies done in Brazil where they had a prevalence of 63.9% (Rodrigues et al., 2008), and also Fitche Hospital, Ethiopia by Adamu Het al., (2013) and in different parts of Ethiopia (57.2%) by Assefa et al. (2009). The difference in this study compared to other studies elsewhere might be due to geographical differences, sample sizes and the time lapse for recruiting participants; for instance, while the recruitment time for those studies were averagely a year, only four months were used for recruiting participants in this study.
The most prevalent intestinal parasites identified in this study were E. histolytica (6.8%) and G. lamblia (4.7%) ( Table 4). This is due to HIV positive with ART of parasite positive participants were living under unhygienic or “poor” sanitary conditions; where there was improper disposal of rubbish or human excreta which served as good habitats for intestinal parasites (Adamu H et al., 2013). It was observed in this study that most of the participants with diarrhea who were significantly associated with G. lamblia (p=0.01), E. histolytica infections were also living under unhygienic or “poor” sanitary conditions (Table 5). Conversely, participants living in “good” hygienic conditions had less diarrhea and less intestinal parasite infections. Adamu (2013) reported that, several species of protozoa have been associated with acute and chronic diarrhea in HIV patients who lived under unhygienic or bad sanitary conditions. These include; Cryptosporidium, I. belli, G. lamblia, E. histolytica and Cyclospora spp (Adamu H et al., 2013).
The finding in this study was also in line with a study in Ethiopia which revealed that, 80% of HIV/AIDS patients with diarrhea who were living under unhygienic or poor sanitary conditions were significantly (p=0.02) associated with G. lamblia, Cryptosporidium and I. belli infections ((Haileeyesus Adamu., et al). The association between poor sanitary conditions and intestinal parasite infection has also been indicated by other studies in selected ART centers in Ethiopia (Awole et al., 2003). In Adamu et al., 2009 Afar and Dire-Dawa ART centers in Ethiopia, a joint percentage prevalence of 87.5% has been reported whiles in other parts of Ethiopia, 87.6% of parasite positive patients were living in poor sanitary conditions (Adamu. et al., 2009).
The overall prevalence of E. histolytica/E. dispar (6.8%) and G. lamblia (4.7%) in this study was lower than that reported from rural areas close to the southeast of Lake Langano, Ethiopia, that was 12.7% and 16.2%, respectively (Mengistu and Berhanu, 2004) and reported from Jimma which was 17.1% and 13.9%, respectively (Amare et al., 2007).  However, higher than Fitche Hospital, Ethiopia by Haileeyesus Adamu et al., (2013) E. histolytica/ dispar (3.7%) and G. lamblia (3.3%) respectively. This difference could be probably due to geographic difference in sample size or it could be due to differences in environmental conditions of the study sites. 
Generally, in this study, it was observed that, out of the (16.7%) parasite-positive of those on ART had moderate and few parasite density levels respectively. This indicates that the ART helped to reduce the parasite density level in the parasite-positive participants in the ART group. This could be explained by the account given by Rodrigues et al. (2008) that, the use of ART provides an improvement in immunological conditions of the patients and reduce the establishment of intestinal parasite infections.










[bookmark: _Toc18461750][bookmark: _Toc515028185][bookmark: _Toc523744669][bookmark: _Toc216031524][bookmark: _Toc11566672]6. CONCLUSION AND RECOMMENDATIONS
This chapter provides conclusions drawn from collected data on intestinal parasitic infection in HIV positive patients with ART. The chapter explains the conclusions strained from prevalence of intestinal parasites and the type of parasites identified in HIV positive patients with ART. The overall purpose of this study was to assess intestinal parasitic infection in HIV/AIDS patients with ART in Ginager and Asagirt health Centers in Asagirt woreda, North shoa, Ethiopia
The common intestinal parasite species diagnosed in HIV positive patients with ART in Asagirt woreda health center were E. histolytica/dispar, G. lamblia, A. lumbricoides, T. trichiuria and Taenia spp. The finding reported in the present study shows that intestinal protozoan and helminthes parasitic infections represent a health problem in HIV positive people of Asagirt woreda. Most intestinal protozoan infections represent by unsafe water   and unable to use tolet. E. histolytica, G. lamblia, A. lumbricoides and T. trichiuria were found as a dominant species of intestinal protozoans and helminthes parasites diagnosed in the stool samples of the HIV patients with ART and have a higher presence rate in the age group of 21 to 30 years old.
In conclusion, the overall prevalence of intestinal parasites in this study was 16.7%. The most predominant intestinal parasites were G. lamblia and E. histolytica. This indicates that, when the immune status of HIV/AIDS patients is supported with ART it can help reduce the level of intestinal parasite infection. It has also been confirmed that, living under unhygienic or poor sanitary conditions are likely to predispose patients to intestinal parasite infections. The study also affirms that ART can help reduce the intestinal parasite density in infected HIV/AIDS patients. However, since the ART alone could not eliminate the parasites, there was the need to treat the specific parasites with anthelminthic or antiprotozoal drugs.
Based on the findings of the present study and current literature knowledge of intestinal parasitic infections of patients with and without HIV infections, the researchers suggested the following recommendations:
· Public health awareness should continue to emphasize the importance of hand washing, west disposal, avoiding open field defecation and not consuming raw/unwashed fruit aiming to obtain a better quality of life for those patients. 
· Measures including education on personal and environmental hygiene should be taken into account to reduce the prevalence. 
· All patients with opportunistic infection must be followed up after initiation of treatment; if there is no improvement, patients may be referred for better care or more thorough investigation if facilities permit. 
· Early detection and treatment of these parasites are important to reduce the prevalence of IPIs 
· Provision of treatment with appropriate anti parasitic drugs and giving health education with every six months for people living with HIV/AIDS.
· Intensive and habitual health education for behavioral changes related to personal hygiene and environmental sanitation.
· More public health awareness programs should be promoted towards a better understanding of the source and adverse impacts of Amoebiasis and giardiasis.
· The general population should be encouraged to develop the habit of using treated water at home. Proper use and good sanitation of the toilets should also be encouraged.
· Further study should be done to understand the epidemiology and clear picture of IPP
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Appendices I. የአማርኛ  መጠይቅ
ጤና  ይስጥልኝ
እኔ በአዲስ አበባ ዩኒቨርስቲ የባይሎጂ ዲፓርትመንት የድህረ ምረቃ ተማሪ ነኝ፡፡እዚህ የተገኘሁበት ዋና አላማ  ከኤችአይቪ ጋር የሚኖሩ ታማሚዎች የጥገኛ ህዋስ  በሽታ ተጋላጭነትን እና የፀረ ኤችአይቪ መድሃኒት አጠቃቀምን ለማጥናት ነው እርስዎም ለዚህ ጥናታዊ ፅሁፍ ለመካተት  ከተስማሙ የሚከተሉትን መጠይቆች እንዲሞሉ  በትህትናይጠየቃሉ፡፡
መለያቁጥር …………….
የቃለ መጠይቅ ቀን
ሀ. መሰረታዊ መረጃ
1. ፆታ   ሀ. ወንድ    ለ. ሴት
2. እድሜ  ሀ.15-20   ለ.21-30   ሐ.31-40     መ.41-50  ሠ.>50
3. የመኖሪያ  አድራሻ     ሀ. ከተማ            ለ. ገጠር
4. የሥራ ሁኔታ    ሀ.ተማሪ          ለ.ነጋዴ       ሐ.ገበሬ         መ. ሌላ
ለ. አጠቃላይ የንፅህና ሁኔታ
5. የመጠጥ ውሃ አጠቃቀም   ሀ.የቧንቧ     ለ.የጉድጓድ   ሐ.የምንጭ  መ. የወንዝ
6. የሽንት ቤት አጠቃቀም        ሀ.የግል            ለ.ሜዳ ላይ
ሐ. የግል ንፅህና
7. ከመመገብ  በፊት እጅን  በሳሙና  ይታጠባሉ
ሀ=ሁሌም	ለ= አልፎ አልፎ		ሐ= በፍጹም አልታጠብም
8. ሽንትቤት   ከተጠቀሙ በኃላ እጅን  በሳሙና ይታጠባሉ  
ሀ=ሁሌም       ለ= አልፎ አልፎ                ሐ= በፍጹም አልታጠብም 
መ.የሚታዩ ምልክቶች
9. በቀን   ውስጥ  ምን  ያህል  ጊዜ ይፀዳዳሉ
ሀ. አንድ          ለ.ሁለቴ            ሐ.ሶስቱ      መ. አራቴ
10. የተቅማጥ  የጊዜ ቆይታ ………………………………………….
11. የሰገራ   ሁናቴ   ሀ. ቀጭን  ለ. ውሃማ  ሐ. ለስላሳ   መ. ንፍጥ እና ደም ያዘለ

Appendices II: Questionnaire (developed by healthy professionals and researcher)
My respectful greetings go to you here
I am a post graduate student from Biology department, Addis Abeba University. I am here to study the current status of intestinal parasitic infection in HIV/AIDS patients with ART. The information provided by you in this questionnaire will be used for research purposes. It will not be used in a manner which would allow identification of your individual responses.
If the above conditions are acceptable to you, please sign on this form
Participants code No:____________               Date of Interview: __________
A. Patient Information
1. Sex: 1. Male 2. Female
2. Age: 1.15-20 yrs.   2.21-30yrs    3.31-40yrs         4. 41 -50       5= 50 and above
3. Residential Address: 1= urban                 2= rural
4. Current Occupation: 1.Student       2.Trader         3. Farmer      4.Other (Specify) 
B. General hygiene
5. Type of water used for drinking and other domestic purposes?: 1.Pipe borne  2.Bore hole     3. Stream     4. River    5.Other (Specify) ___________
6. Type of toilet facility: 1.Private      2. Open deification      3. Others 
C. Personal hygiene
7. Do you wash hands with soap before eating?: 1.Yes 2.No
8. Do you wash hands with soap after visiting the toilet? : 1.Yes 2. No
D. Gastrointestinal tract manifestation
9. How many times do you defecate in a day?  1. Once   2.Two times  3. Three time 4.Four times or more If three times or more go to 
10. What is the period of diarrhoea?   1. Less than three weeks 2. Three weeks or more
11. What is the consistency or nature of your stool?  1. Lose     2.Watery 3. Semi-formed 4.Formed  5.Mucoid  6.Others (Specify)___________
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	Lab.
Code No
	Sex
	Age
	Parasite
	Single
Infection
	Double
infections
	Multiple              infections
	Direct
Microscopy
	Conc.
Method

	       Remark 
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Address Woreda ___   Kebele _____     Tel. ___________
Type of specimen _____       Appearance _____________
Date of collection ______________
     Ova/parasite                  
    Parasite identified:         Positive______        Negative ______
1. ____________              ____________      __________________
2. ____________              ____________      __________________
3. ____________              ____________      __________________

Remark:____________________________________________________________________________________________________________________________________________________
Date Reported____________      Signature __________________
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	Patient’s hygienic condition     
	

	   Poor
	
	

	   Good
	
	

	Patient’s physical condition     
	

	  Poor
	
	

	  Good
	
	

	Stool type            
	
	

	  Diarrheic
	
	

	   No diarrheic
	
	

	Abdominal discomfort        
	

	  Yes
	
	

	  No
	
	

	Nausea
	
	

	  Yes
	
	

	   No
	
	

	Loss of appetite       
	

	  Yes
	
	

	  No
	
	

	Vomiting
	

	  Yes
	
	

	  No
	
	



                   X= for agreement                Y= for disagreement








Appendices-VI Laboratory data collecting forma
	code
	sex
	Age
	pos.
neg.
	Date
	Parasitic Identified in Stool sample
	Infection type

	
	
	
	
	dd.mm .yr.
	Ehd
	Gl
	Al
	Tt
	T.pp
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Key
Ehd= Entamoeba histolytica/dispar   
Gl= Gardia lamblia       
Al= Ascaris lumbercoides
Tt=Trichuris trichura    
T.PP=Tinea specie   
Pos. positive 
Neg. negative 
1=Presence

0=Absence
i
	
48
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I, the undersigned declare that thesis is my original work in partial fulfillment of the requirement for the master of general Biology. I also declare that it has never been presented in this or any other university and that all resource and materials in the proposal have duly acknowledged.
Student name Derbew Teklemichael
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Date 

Advisor Name Dr. Haileeyesus Adamu
Signature _______
Date
Male	GHC	AHC	TOTAL	28	25.5	53.5	Female	GHC	AHC	TOTAL	25.5	21.1	46.6	
Male	
15-20	21-30	31-40	41-50	50	7	21.4	10.7	10.199999999999999	4.2	Female	
15-20	21-30	31-40	41-50	50	5.5	17.7	14.1	8.3000000000000007	1	
Male	
Urban	Rural	25	27.9	Female	
Urban	Rural	26.8	19.8	Total	
Urban	Rural	51.8	47.7	
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