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Abstract
Parasitic infections represent a major public health problem in immunocompromised 

individuals especially in HIV patients.

Objective: To throw light on the parasites associated with HIV infection in the local community.

Methods: The present study evaluated patients 10 HIV positive male patients who were 
admitted at Assiut Tropical Medicine and Assiut University Hospitals, Egypt, between January 
2015 and 2016. All of them were diagnosed by the Egyptian ministry of health and received 
the antiviral treatment. 8 patients were complaining of diarrhea, one patient was Sudanese 
with two resistant skin ulcers not responding to medical treatment so he came to Assiut 
tropical hospitals to be diagnosed and treated, one patient, with history of travelling to 
Uganda, was complaining of irregular fever and jaundice, the last patients was complaining 
of persistent cough not responding to known antimicrobial medications. So two samples of 
stool were collected from each patients, together with sputum and a whole blood sample. 
Skin scrap and biopsy were taken from any existing skin lesions. 

Results: 9 out of 10 HIV positive patients had parasitic infections, 5 patients had single 
parasitic infection while 4 patients had mixed infections with more than one parasite. 
Parasitic infections were in the form of Cryptosporidium spp (6 patients), Giardia lamblia 
(4 patients), Leishmania tropica (one patient), Plasmodium falciparum (one patient) and 
Pneumocystis carinii (one patient).

Conclusions: This is a study of parasitic infections in HIV positive patients were admitted 
at Assiut Tropical Medicine and Assiut University Hospitals, Egypt. HIV infection has 
modified the records of parasitic infection as well as outcome of diseases caused by 
parasites, probably through immune modifications.

Keywords: HIV; Opportunistic parasites; Assiut Tropical Medicine Hospitals; Egypt.

Introduction
Human immune-deficiency virus (HIV) is a global public health problem [1]. In 2016, 

about 36.7 million people were living with HIV and it resulted in 1 million deaths [2]. It is 
estimated that there are 380,000 people infected with HIV/AIDS in the Middle East and North 
Africa (MENA) [3]. Egypt’s first AIDS case was discovered in 1986, since then the number of HIV 
reported cases are showing a steady increase and are estimated to double nearly every 5 years [3]. 
According to UNAIDS 2016 statistics, there are about 11,000 people currently living with HIV 
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in Egypt [4]. Opportunistic infections (OIs) are one of the existing 
identified causes that aggravate the condition of HIV-infected 
patients. Opportunistic parasites play an important role as OIs 
and are one of the most common causes of morbidity and mortality 
in HIV/AIDS patients [5]. 

The association between intestinal parasites and human 
immunodeficiency virus (HIV) infection is well documented 
[6]. Among the parasitic opportunistic infections (POIs) 
cryptosporiosis, isosporidiosis and microsporidiosis are the 
main enteric/intestinal parasitic infections, while toxoplasmosis 
and leishmaniasis are the main systemic POIs reported in HIV-
infected patients. However, infection with other extracellular 
parasites in AIDS patients is also related to diarrhoeal disease. 
Among these parasites, Entamoeba histolytica, Giardia intestinalis 
and Strongyloides stercoralis are the most important [7]. 

Leishmaniasis is ranked third in importance among vector-
borne infections so it is one of the neglected tropical diseases 
[8]. Human leishmaniasis is usually classified as visceral (VL), 
localized or diffuse cutaneous (CL), and mucocutaneous [9]. 
Leishmaniasis is mainly VL in HIV-infected patients, however, 
some cases of CL have also been reported from endemic 
countries in Africa and South America.10,11 CL in HIV-positive 
patients can become disseminated and is clinically characterized 
by atypical, multiple, widespread infiltrations of skin lesions; and 
weak response to classic treatment [10] [11] [12]. 

Combined HIV and malaria cause more than 2 million 
deaths each year. HIV increases the risk of malaria infection in 
adults, especially in those with advanced immunosuppression 
leading to increased risk of complications and death. Reports 
also suggest that antimalarial treatment failure may be more 
common in HIV-infected adults with low CD4-cell counts 
compared to those not infected with HIV [13]. 

Pneumocystis carinii, one of the two Pneumocystis species 
causing human pneumonia. The organism was classified as a 
protozoan nearly one century ago, in 1988 it was identified as a 
fungus based on DNA analysis [14]. It has maintained its 
importance as a pathogen because of its frequent presentation 
as pneumonia in patients with T cell mediated immunodeficiency. 
It is the most important AIDS-defining opportunistic infection in 
the United States, by contrast, in sub-Saharan Africa the 
morbidity and mortality in HIV is dominated by tuberculosis [15]. 

Co infection with HIV and parasites such as malaria, 
leishmansiasis and intestinal parasites in tropical regions are 
serious causes of morbidity which if not diagnosed and 
treated early would cause serious injuries and even death. 
Thus the detection of these parasites and understanding the 
importance of the infection would help control the disease as 
well as better care of these people [16]. So we aimed in this 
study to detect the parasitic infections in HIV infection in trial 
to improve quality of life by decreasing the long duration of 
infection and unresponsiveness to treatment.

Patients and Methods
The present study took place in Assiut Tropical Medicine 

Hospitals, between January 2015, 2016. Total of 10 patients were 

subjected to the present study, all of them were previously 
diagnosed in the Tropical Medicine Hospitals, Assiut, Egypt, as 
HIV positive patients and there were reported by the Egyptian 
ministry of health as HIV positive patients. 7 of them were 
complaining of diarrhea, one was Sudanese patient complaining 
of two resistant skin ulcer not responding to the usual antimicrobial 
treatment so he came to Egypt to seek medical advice. One was 
an Egyptian male worked in Uganda and complained of irregular 
fever and jaundice. The last one was complaining of persistent 
cough not responding to medical treatment by known antibiotics. 

Processing of samples
Two samples of stool were collected from each patients, 

together with sputum and a whole blood sample. Skin scrap 
and biopsy were taken from any existing skin lesions. Stool 
and sputum samples were analyzed by direct microscopy with 
physiological saline and iodine, after concentration by the 
formalin ether method coupled with the Ziehl Neelsen 
Modified technique for the detection of Cryptosporidium sp 
and Isospora belli and iron haematoxyline for other protozoa 
[17]. Blood samples were examined by preparation of thin 
and thick blood films to detect possible parasitic infections. 
Skin scraps were stained with Geimsa and examined by direct 
microscopy, skin biopsies were fixed for histopathological 
examination at Department of Pathology, Faculty of Medicine, 
Assiut University [18]. 

Ethical statement: Written consent was obtained from all 
patients involved in the present study.

Results
The total number of HIV positive patients involved in the 

present study was 10. All of them were males .9 patients were 
above 35 years old while only one was 25 years old. After 
examination of all samples obtained from the patients we 
recognized that 9 of them had parasitic infections. 5 patients had 
single parasitic infection in the form of Cryptosporidium infection 
(2 patients), Giardia lamblia (2 patients) and Plasmodium falciparum 
infection (1 patient). On the other hand 4 patients had mixed 
infections with both Cryptosporidium and Giardia (2 patients), 
Pneumocystis carnii and Cryptosporidium (one patient) and 
Leishmania tropica and Cryptosporidium (one patient). (Table1). 

Table 1. data of patients participating in present study
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7 out of 10 HIV positive patients subjected to the study 
were complaining of watery diarrhea. So Stool examination 
was carried out twice for each of them which revealed that 
Cryptosporidiosis and giardiasis were the causative agents of 
diarrhea in 6 out of 7 cases. On the other hand, 
Cryptosporidiosis was detected in 2 stool samples for patients 
who were not complaining of diarrhea (Figure 1).

Figure 1. Cryptosporidium oocyst in stool sample stained with 
stained with Ziehl Neelsen (X1000).

One patient was a HIV positive Sudanese patient 
presented by 2 destructive skin ulcers; one 7×9 cm on the 
dorsum of the left foot, while the other 3×4 in front of the left 
leg. Ulcers were resistant o the usual antimicrobial treatment 
so he came to Egypt for proper diagnosis and treatment of 
the ulcers. Diagnosis of cutaneous leishmanaiasis was 
confirmed by stained skin scrap and histopathological 
examination of biopsies (Figure 2). Serological investigations 
were done to exclude visceral leishmanaiasis, all were 
negative.

Figure 2. A. Destructive skin ulcer 7×9 cm on dorsum of left foot of 
HIV positive patient came to Egypt to receive medical treatment; B. 

Multiple L. tropica amastigote (arrows) in skin scrap stained with 
Giemsa (X400); C. Infiltrations of lymphocytes and histiocytes with 

leishman bodies (arrows) stained with H&E (X400). D. Leishman 
bodies (arrows) within histiocytes stained with Giemsa (X400) 

One patient was admitted to Assiut Tropical Hospital with 
irregular fever and jaundice with history of travelling to 
Uganda (African country), Plasmodium infection was 
suspected and diagnosis was confirmed by thin and thick 
blood films examination (Figure 3). 

Figure 3. Plasmodium falciparum ring stage and gametocyte 
(arrows) in thin blood films (A and B respectively) (X400). C: P. 
falciparum ring stage (arrows) in thick blood film stained with 

Leishman X1000.

One patient was complaining of persistent cough, he was 
diagnosed as pneumonia and started antibiotic treatment 
with no response, sputum examination was done and the 
case was pneumocystis carinii infection. HIV infection was 
suspected after a long duration of unresponsiveness to 
treatment and the patient was confirmed serologically to be 
HIV positive (Figure 4).

Figure 4. Pneumocystis carnii 8 nucleated cysts in sputum sample 
stained with stained with Giemsa (X1000).

Discussion
Number HIV positive patients is raising worldwide, 

making it a great threat to humans. Parasitic infections are 
common causes of morbidity and mortality in HIV patients 
[19]. Prevalence of HIV positive patients in Egypt’s is low 
according to international standards due to conservative 
culture of local community [20]. To the best of our knowledge 
this is the first study to assess the prevalence of different 
parasitic infection among HIV positive patients in Upper 
Egypt. 

The total number of AIDS patients in the present study 
was 10 patients as the overall prevalence of AIDS in Egypt is 
less than 0.01% in the general population [21]. 

All patients were males, which is in accordance with data 
acquired by previous surveillance studies done in Egypt 
regarding high risks groups for HIV infections and common 
methods of getting infection on the national level [22]. 

In the present study, stool of all the participants were 
examined regardless the presence of diarrhea; where 7 out of 
ten cases were complaining of diarrhea, six of them had 
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parasitic infection. The most prevalent intestinal parasites 
were Cryptosporidium and Giardia spp. respectively. This 
finding is in agreement with the results reported by several 
studies in different countries as Ethiopia, Cameroon, Senegal 
Kenya and Jakarta [23-28].

According to Rao (2016), in HIV patient, the rate of 
infection with a particular intestinal parasite depends on the 
endemicity of that parasite in the community [29]. This explain 
the high prevalence rate of Cryptosporidium followed by 
Giardia as all conducted survey in the local community had 
supported the high prevalence of environmental 
contamination with the 2 intestinal parasites [30]. 

One HIV patient complained of diarrhea in absence of 
intestinal parasitic infections which could be explained by 
anti-retroviral therapy received by the patient as well as the 
possibility acquisition of intestinal opportunistic bacteria or 
virus. 

Although Egypt is not endemic for leishmanaiasis [31] in 
the present study we reported one patient represented by 
disseminated cutaneous leishmanaiasis (CL) in the form of 
two distractive ulcers without indications of visceral 
leishmanaiasis. 

HIV/leishmaniasis co-infection has been reported in 
several studies in countries along the Mediterranean basin, 
mostly were visceral type with Leishmania infantum infection 
[32]. CL and HIV co-infection was reported from Africa (L. 
major), Asia (L. tropica), and Latin America (L. braziliensis, L. 
guyanensis [33]. 

The co-infection with cutaneous lesions and HIV can be 
explained by the suppression of cell mediated Immunity (CMI) 
caused by the virus which is an important factor in human 
response to leishmanial infection leading to atypical and 
widespread progression of cutaneous leishmaniasis. Results 
supported by case reported by several studies. The authors 
explained the disseminated nature of leishmania lesions 
through co-infection with HIV which produce cumulative 
deficiency of the CMI, a key factor for primary protection 
against infection. Such an HIV-infected patient had an 
abnormal and severe clinical presentation of CL in terms of 
number of ulcers [34, 35]. However Several arguments suggest 
that dissemination of lesions is more determined by the 
virulence of the species involved supported by some 
publications that reported unusual or rare clinical variants of 
CL with or without HIV infection [10, 36]. 

One case of P. falciparum was diagnosed in the present 
study, the patient arrived from a malaria endemic country in 
Africa (Uganda). The effects of HIV on malaria are well 
documented: through increasing fever rates, especially for 
individuals with low CD4 counts or high viral loads [37]. 
Several studies have found that HIV-1 infection modify the 
human immune response to Plasmodium falciparum [38, 39]. 
On the other hand, P falciparum has been shown to stimulate 
viral replication in case of HIV infection through activation of 
lymphocytes for production of interleukin-6 and tumor 
necrosis factor-alpha and consequently increase the virus 
load and participate in the progression of HIV disease in 

patients with malaria infection than in those without and 
these levels remained higher for up to 10 weeks after 
treatment [40-42]. 

In the present study a HIV positive male patient was 
suffering from resistant and recurrent pneumonia; parasitic 
examination of sputum revealed pneumocystis carinni. The 
emerging Pneumocystis spp. Pneumonia was previously the 
cause of discovery of the Human Immunodeficiency Virus 
(HIV) in apparently healthy people in the early 80’s [43]. 
Pneumocystis spp. pneumonia still remains a relatively 
common presentation of uncontrolled HIV, Despite dramatic 
changes in controls and treatments available for HIV infection 
[44, 45]. 

Several studies had recorded the prevalence of HIV/ 
pneumocystis carinii confection in several countries all over 
the world as South Africa, Malawi, Rwanda, Tanzania; Zambia, 
Congo, Cote d’Ivoire, South Korea, Taiwan, Thailand and 
Brazil [46-56]. Such records could not be offered by the 
current study governed by the low flow rate of patients 
admitted to the concerning hospitals at time of study. 

Conclusion
The association between parasitic infections and human 

immunodeficiency virus (HIV) infection is well noticed in the 
current study. HIV infection has modified the prevalence of 
parasitic infection as well as outcome of diseases caused by 
opportunistic parasites, probably through immune activation, 
sloping the immune response toward T helper-2 immune 
responses leading to increase host susceptibility. However 
the effect and association of HIV and some parasites is not 
clearly understood and need more investigations. So 
additional researches are needed to investigate the impact of 
these parasites on the natural history of HIV, potential 
therapeutic implications, interactions at a cellular and 
molecular level, and drug interactions between antiretroviral 
and anti-parasitic medicines. 
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