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Abstract 
   Prior to the era of potent antiretroviral therapy, parasitic pulmonary infections were more com-

monly seen than they are today. However, the clinician needs to be aware of the presenting symp-

toms and signs of these uncommon infections, which may still occur in the immuno-suppressed 

patient with untreated or drug-resistant HIV infection. The commonest pulmonary parasites are 

protozoa (toxoplasmosis, amebiasis, cryptosporidiosis and microsporidiosis) and helminthes (par-

agonimiasis, hydatidosis ancylostomiasis, stronyloidiasis and toxocariasis). It is important to con-

sider parasitic infections in the differential diagnosis of such lung diseases. If parasites are identi-

fied early, most parasitosis affect lung is curable with medical or surgical treatments.  

Key words: Pulmonary infections, HIV, Toxoplasmosis, Stronyloidiasis, Cryptosporidiosis, Mi-

crosporidiosis, Toxocariasis, Echinococcosis/Hydatidosis. 
 

Introduction 
   Prior to the era of potent antiretroviral 

therapy, parasitic pulmonary infections were 

more commonly seen than they are today. 

However, the clinician still needs to be 

aware of presenting symptoms and signs of 

these uncommon infections, which may still 

be diagnosed in the immunosuppressed pa-

tient with untreated or drug-resistant HIV 

infection. The acquired immunodeficiency 

syndrome (AIDS) was first recognized 

among homosexual men in the United States 

in 1981 (CDC, 1981). While initially lim-

ited, infection with the human immunodefi-

ciency virus (HIV) has literally exploded 

over the past two decades to become the 

worst epidemic of the twentieth century. 

With more than 35 million fatalities, the 

AIDS epidemic now ranks alongside the in-

fluenza pandemic of the early 1900s and the 

Bubonic plague of the fourteenth century in 

terms of fatalities (CDC, 2006). The epidem-

ic has reached every country and nearly all 

populations throughout the world. Spread of 

the disease has been particularly alarming in 

developing countries, especially sub-Saha-

ran Africa and Southeast Asia, but continues 

to threaten other populations in Eastern Eu-

rope, Latin America, and the Caribbean. In 

the more developed countries, which have 

also witnessed dramatic increases in HIV/ 

AIDS over the past two decades, marked 

advances in HIV antiretroviral therapy have 

resulted in significant changes in the surviv-

al rate and quality of life of HIV-infected 

individuals. Current treatments are effective, 

allowing HIV-infected individuals to live lo-

nger, healthier lives, but at the same time 

have resulted in complacency and a resurg- 

ence in high-risk behavior among some 

populations. This recidivism has resulted in 

a resurgence of STDs and a recent increase 

in HIV incidence among populations where 

HIV prevention had been so effective in past 

years (WHO, 2006). 

   Origin of HIV Epidemic: a- zoonosis, in 

Africa, there are species of chimpanzees that 

are infected with lentiviruses, similar to the 

HIV, Molecular phylogenetic studies sug-

gest that HIV evolved from simian immuno-

deficiency virus (SIV), which was found in 

two of four subspecies of chimpanzees in 

the Cameroon (Heeney et al, 2006). Similar-

ities in the viral genome were between SIV 

& HIV, prevalence in the natural host, geo-

graphic association between the animal res-

ervoir and emergence of human cases, and 

plausible route of transmission. b- Transmis-

sion and dynamics of the epidemic: The ma-

jor modes of the acquiring HIV infection are 
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(Piot, 2006): Sexual transmission, including 

heterosexual and homosexual contact, par-

enteral transmission, predominantly among 

injection drug users (IDU), and perinatal tra-

nsmission. Nosocomial transmission must 

be considered (Ganczak and Barss, 2008). 

   The impact of this disease on human suf-

fering, cultures, demographics, economics, 

and even politics has been felt in nearly eve-

ry society across the globe. Opportunistic 

parasitic infections (OIs) are one of the ex-

isting identified causes that aggravate the 

condition of HIV-infected patients. The 

spectrum of parasitic opportunistic infec-

tions (POIs) affecting HIV-infected individ-

uals is divided into protozoa and helminthes, 

which play an important role and are one of 

the commonest causes of the morbidity and 

mortality in the HIV/AIDS patients (Nissa-

patorn and  Sawangjaroen, 2011).  

   Pulmonary parasitic infections in HIV pa-

tients are Toxoplasma gondii, Strongyloides 

stercoralis, Cryptosporidium parvum, Micr-

osporidium spp. Paragonimus westermani, 

Echinococcus/hydatidosis, Entamoeba histoly- 

tica, Ancylostoma duodenale, Toxocara can-

is (Kunst et al, 2011). 

Review and Discussion 
     1- Toxoplasmosis: Toxoplasma gondii is 

a ubiquitous intracellular protozoan and one 

of the worldwide zoological and geograph-

ical common parasites (Pappas et al, 2009). 

Although T. gondii can infect a wide range 

of vertebrates, feral and domestic cats are 

the definitive hosts. The organism undergoes 

its complete life cycle in the cat, resulting in 

the production of oocytes, which are passed 

with the feces into soil. Oocytes may remain 

infective for over one year. If ingested, Tox-

oplasma can invade tissue and reproduce. 

Two or three weeks after the first infection, 

the Toxoplasma divides more slowly and a 

protective membrane forms around the para-

site cells. The cyst containing the parasites is 

called a zoitocyst and the cells inside the 

cyst are called bradyzoites. The tissue cysts 

are formed primarily in brain, eye, heart mu-

scle, and skeletal muscle. Bradyzoites per-

sist in tissues for many years, possibly for 

the life of the host. In cats, the two routes of 

transmission to humans are (Pomeroy and 

Filice, 1992): either acquired by eating food 

or undercooked sporulated oocytes contami-

nated meat, exposure from infected cat fe-

ces, or congenital from mother-to-child dur-

ing pregnancy. Also, T. gondii is an occupa-

tional, and/or hospital acquired disease (Sal- 

eh et al, 2016) from infected blood dono- 

rs (Sarwat et al, 1993) or by needle stick in-

jury (Abdel-Motagaly et al, 2017).  

    Clinical epidemiology: T. gondii is gener-

ally believed to cause subclinical infection 

in most immunocompetent hosts, but one 

review found that one-third of the reported 

cases of active pneumonia were in patients 

with no underlying immunosuppressive ill-

ness. Of the remaining two-thirds, 61% had 

AIDS (Mariuz et al, 1994) and 39% had 

other forms of immunosuppression. Most 

active cases of toxoplasmosis are due to re-

activation of latent infection. Approximately 

one-third of adults in the United States are 

IgG seropositive for T. gondii (Evans and 

Schwartzman, 1991). In HIV-infected indi-

viduals who are sero-positive for T. gondii, 

it is estimated that approximately 30% 

would develop toxoplasmic encephalitis 

within two years of the initial diagnosis of 

AIDS without antiretroviral therapy; another 

1% who are seronegative will develop pri-

mary toxoplasmosis (Holliman, 1990). 

   Although encephalitis is overwhelmingly 

the most common manifestation of T. gondii 

infection in AIDS patients, pneumonitis has 

become its second most common presenta-

tion. The incidence of pneumonitis is un-

known, but the number of case reports is 

increasing. One report estimated the preva-

lence of T. gondii pneumonia in France to be 

5%, based upon a prospective study of bron-

choalveolar lavage (BAL) specimens in the 

169 AIDS patients (Derouin et al, 1990). 

Rates in the United States were much lower, 

which might be due to the lower rates of 

dormant infection or to under-diagnosis. Ac-

tive pulmonary toxoplasmosis does not usu-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Nissapatorn%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22310820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nissapatorn%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22310820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sawangjaroen%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22310820
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ally occur in HIV-infected patients until the 

CD4+ count falls below 100cells/mm
3
 (Bo-

nilla and, Rosa, 1994). 

   Clinical presentation: Toxoplasma pneu-

monitis generally presents with fever, non-

productive cough, and dyspnea. The chest 

radiographs generally showed diffuse bilat-

eral interstitial and alveolar infiltrates. Other 

abnormalities include single or bilateral pul-

monary nodules, cavitary infiltrates, lobar 

pneumonia, and pleural effusions. 

    Pulmonary toxoplasmosis may be clini-

cally indistinguishable from PCP, tuberculo-

sis, cryptococcosis, or histoplasmosis. Sero-

logic tests for IgG, IgM, IgA, & IgE to T. 

gondii are available, but the results are usu-

ally not helpful in the profoundly immuno-

suppressed patient. However, the absence of 

IgG antibody to T. gondii made the diagno-

sis much less likely, since most active dis-

ease is due to reactivation of latent infection. 

Reports of gallium scans in patients with T. 

gondii pneumonitis are rare, but diffuse in-

tense uptake was reported, and serum LDH 

levels might be markedly elevated (Pugin et 

al, 1992). However, in HIV patients, com-

mon manifestations are pneumonia for P. ji-

rovecii and brain abscess for T. gondii. Nev-

ertheless, co-infection remains rare, and pul-

monary toxoplasmosis is scarce, or may be 

underestimated due to the close similarity 

with Pneumocystis jirovecii pneumonia (Rey 

et al, 2017).  
    Diagnosis: Bronchoscopy with bronch-

oalveolar lavage (with or without transbro-

nchial biopsy) is the preferred method of 

diagnosis, but its sensitivity and specificity 

are unknown (Oksenhendler et al, 1990). 

The diagnosis is confirmed by observing the 

tachyzoite form of the organism in the BAL 

fluid or transbronchial biopsy. The reliable 

methods of detection are Giemsa staining 

or eosin/methylene blue staining. Tachyzoite 

is 5 to 7 microns and crescent-shaped. Im-

munofluorescence staining with a monoclo-

nal antibody, inoculation of mice followed 

by traditional culture, or PCR technology 

may increase the yield of BAL, but most of 

these methods were not readily available 

(Derouin et al, 1989). 

   If bronchoscopy is not diagnostic, then an 

open lung biopsy can be performed, either 

by video-assisted thoracoscopic surgery 

(VATS) or traditional thoracotomy. Patho-

logically, the fibrinous exudate can be seen 

in the bronchi and alveoli, with an inflam-

matory cell interstitial infiltrate and areas of 

parenchymal necrosis. The organism may be 

seen within alveolar macrophages or freely 

floating within the alveoli. Unfortunately, 

the diagnosis of Toxoplasma pneumonitis is 

usually made by postmortem examination of 

the lungs, because it is often not considered 

premortem and the special stains that are 

needed to make diagnosis are not requested. 

Even with antemortem diagnosis, one re-

view estimates the mortality to be 40% in 

immunosuppressed hosts (Burg et al, 1989). 

   Treatment: The combination of pyrime 

thamine and sulfadiazine is the regimen of 

choice for treatment of extrapulmonary to-

xoplasmosis. The same regimen is used for 

pulmonary toxoplasmosis since there are no 

controlled studies specifically designed for 

lung involvement. A 200mg loading dose of 

pyrimethamine is given initially and is fol-

lowed by 50 to 75mg/day, while sulfadia-

zine is given at 4 to 6grams/ day (McCabe 

and Oster, 1989).  Leucovo- rin calcium (10 

to 20mg/day orally) is usually given to re-

duce the hematologic toxicity of these dru-

gs. Clindamycin (at a dose of 600mg every 

six hours) could be used in combination 

with pyrimethamine in patients with sulfa 

intolerance (Dannemann et al, 1992). 

   The exact duration of therapy for Toxo-

plasma pneumonitis is unknown; however, 

at least three to six weeks should be given, 

depending upon the severity of the disease 

and the response rate. Unfortunately, ad-

verse reactions are common to all of these 

drugs.  Other drugs that may be considered 

include atovaquone azithromycin clarithro-

mycin, dapsone, pyrimrthamine, or trimeth- 

oprim-sulfamethoxazole alone or in combi-

nation with other agents.  

file:///D:/UptoDate%20Offline/contents/mobipreview.htm
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    Secondary prophylaxis or maintenance 

therapy was prudent because relapses of 

toxoplasmosis were reported in up to 80% of 

patients after successful therapy (Lane et al, 

1994): 1- The lowest relapse rate for Toxo-

plasma encephalitis was reported with py-

rimethamine (25 to 75mg/day) and sulfadia-

zine (1.0 to 1.5gm four times daily) with le-

ucovorin (15mg/day). 2- Clindamycin
®

 with 

pyrimethamine can be used in sulfa intoler-

ant patients. There was, however, a high re-

lapse rate with the low doses of clindamy-

cin; as a result, 1200mg/day in divided doses 

was suggested if tolerated by the patient 

(Luft and Remington, 1992). 

         According to guidelines issued from the 

Centers for Disease Control and Prevention, 

the United States Public Health Service and 

the Infectious Diseases Society of America, 

discontinuation of the secondary prophylaxis 

may be considered if (Benson et al, 2005): 

a- Patient completed treatment successfully, 

b- Patient was asymptomatic, or c- CD4 co-

unt was maintained above 200 cells/micro 

L for six months 

   Primary prophylaxis against Toxoplasma 

encephalitis should be considered in patients 

with CD4+ counts below 100cell/ mm
3
 and 

positive T. gondii serology (Maguire et al, 

1986). TMP/SMX is the recommended first-

line prophylactic agent, as it also offered 

prophylaxis against PCP. The other effective 

prophylactic drugs include pyrimethamine 

as a single agent, Pyrimethamine-dapsone, 

Fansidar, or possibly Clarithromycin, Azith-

romycin, & Atovaquone. 

   The seronegative persons who were not 

taking a PCP prophylactic agent with the 

known activity against toxoplasmosis should 

be retested for IgG antibody when CD4+ 

count dropped below 100cells/mm
3
. They 

should receive the appropriate prophylaxis if 

they have seroconverted (CDC, 1995). If the 

CD4 count rose to above 200cells/micro 

L for three months, primary prophylaxis for 

toxoplasmosis might be discontinued (Furrer 

et al, 2000). 

    In Egypt, toxoplasmosis were reported in 

man as children with neurological manifest- 

ations (Wishahy et al,1971;1972), adults and 

children with malignancy (El Shazly et al, 

1996), blood donors (elsheikha et al, 2009) 

and childbearing females (Saleh et al, 2014), 

also edible animals (Rifaat et al, 1971), farm 

animals (Rifaat et al, 1977), camels (Micha-

el et al, 1977),  draught horses (Haridy et al, 

2009), donkeys and their milk (Haridy et al, 

2010), stray dogs (El Behairy et al, 2013), 

carnivores animals as well as rodents (Mikh- 

ail et al, 2017) 

    2- Strongyloidiasis: Strongyloides sterco-

ralis is an intestinal parasite that has a 

worldwide distribution but is predominantly 

found in tropical and subtropical areas as 

well as the southeastern United States.  

  The primary mode of transmission occurs 

when larvae from contaminated feces pene-

trate the skin, although infection can also 

occur via the fecal-oral route and from sexu-

al transmission (Celedon et al, 1994).   

   Most infected persons remain either 

asymptomatic or have low grade abdominal 

symptoms. Some patients, particularly those 

who are immunosuppressed, can develop 

disseminated strongyloidiasis or the hyperin-

fection syndrome, both of which are consid-

ered "systemic strongyloidiasis" (Satoh et al, 

2003).  
   In contrast to other helminthic parasites, S. 

stercoralis can complete its life cycle entire-

ly within the human host (Siddiqui et al, 

2006). As a result, the burden of adult 

worms in infected humans can increase sub-

stantially through a cycle of autoinfection. 

During autoinfection, the rhabditiform lar-

vae mature into filariform larvae within the 

gastrointestinal tract. The filariform larvae 

can then penetrate the perianal skin or co-

lonic mucosa to complete the cycle of auto-

infection. Larval transformation within the 

gastro-intestinal tract may also be accelerat-

ed by constipation, diverticula, other condi-

tions that reduce bowel motility, and steroid 

use. Although autoinfection is limited by an 

intact immune response, a low level of auto-

infection may permit the organism to persist 
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for decades and cause clinical manifesta-

tions long after the initial infection (Chu et 

al, 1990). This has been observed in prison-

ers of war who were found to be infected 

more than 40 years after exposure in Thai-

land (Pelletier et al, 1988). However, in pa-

tients with depressed cell-mediated immuni-

ty, autoinfection may give rise to potentially 

fatal hyperinfection with disseminated dis-

ease (Keiser and Nutman, 2004). 

   Eosinophilia is not universally present in 

strongyloidiasis, but may be the only clue 

that the patient harbors a parasitic infection. 

A report, for example, evaluated 128 Indo-

chinese patients with eosinophilia, the cause 

of which was not apparent by routine 

screening (Nutman et al, 1987). Intestinal 

parasitism with one or more organisms was 

responsible for the eosinophilia in 122; 

hookworm (55%) and S. stercoralis (38%) 

were the most common organisms. Howev-

er, eosinophilia may be suppressed or absent 

in disseminated disease because of concomi-

tant pyogenic infection or steroid admin-

istration (Arsic-Arsenijevic et al, 2005). The 

serum IgE concentration is often elevated in 

these settings (Robinson et al, 1994). 

   The cycle of autoinfection can lead to the 

hyperinfection syndrome by greatly increas-

ing the parasite burden. Autoinfection within 

the gastrointestinal tract begins when rhab-

ditiform larvae transform into filariform lar-

vae, which penetrate the intestinal wall to 

enter the bloodstream. The massive dissemi-

nation of filariform larvae to the lungs, liver, 

heart, central nervous system, and endocrine 

glands induces inflammation that may result 

in symptomatic dysfunction of these organs 

and even septic shock (Cebular et al, 2003).  

   The disseminated strongyloidiasis occurs 

when the organism, in the larval form, is 

found outside the usual migration pattern. 

Hyperinfection is an augmentation of the life 

cycle, resulting in a heavy infestation of 

worms in the lungs. 

   The most common manifestations of the 

hyperinfection syndrome include (Lam et al, 

2003): Fever Nausea and vomiting Anorexia 

Diarrhea Abdominal pain Dyspnea Wheez-

ing Hemoptysis Cough. Chest radiograph 

reveals pulmonary infiltrates; consisting of 

foci of hemorrhage, pneumonitis, and ede-

ma. Adult parasites rarely localize in the 

bronchial tree and lay eggs that develop into 

larvae in the airway. Bronchospasm freque-

ntly accompanied these hyperinfection man-

ifestations (Nowkolo and Imohiosen, 1973). 

   Clinical epidemiology: Surprisingly, there 

have only been scattered cases of the sys-

temic strongyloidiasis in HIV-infected pa-

tients (Lessnau et al, 1993). The only asso-

ciated risk factor in the HIV-infected popu-

lation is previous or current residence in an 

endemic area. Risk factors for the develop-

ment of strongyloidiasis in the general popu-

lation include (Davidson et al, 1984): a- race 

(white), b- sex (male), c- Use of steroids, d-

Hematologic malignancy. Prior gastric sur-

gery, the presence of schistosomiasis and/or 

ascariasis may be an additional risk factor 

relevant in rural, underdeveloped countries 

where these infections are common (Nucci 

et al, 1995). 

   Diagnosis: The organisms may be identi-

fied through examination of wet prepara-

tions of the stool, sputum, or bronchoalveo-

lar lavage fluid. The diagnosis may also be 

made serologically, but the tests are not 

widely available: ELISA gave a sensitivity 

of 85 to 90% and a specificity approaching 

90%. However, there were false positive 

tests in patients with other parasitic infec-

tions (Igra-Siegman et al, 1981) 

    For diagnosis, at least two concentrated 

stool specimens must be examined for the 

presence of rhabditiform larvae as well as 

serologic testing. If these diagnostic tests are 

negative and clinical suspicion of strongy-

loidiasis remains, either examination of du-

odenal fluid for larvae or empiric ivermectin 

therapy. Ivermectin is recommended to treat 

the uncomplicated strongyloidiasis with typ-

ical dose of ivermectin is 200mcg/kg admin-

istered in two single doses, usually given 

two weeks apart. In patients with dissemi-

nated disease (hyperinfection syndrome) ex-
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tended dosing of ivermectin with typical 

dose schedule of 200mcg/kg daily for 5 to 7 

days minimum. Ivermectin can be combin- 

ed with albendazole (Biggs et al, 2009).  

   Daily stool examinations should be per-

formed during treatment to determine the 

effect on larval burden, and ongoing daily 

treatment until symptoms resolve and stool 

tests have been negative for at least two 

weeks is often recommended (El Masry and 

O'Donnell, 2005). In patients with eosino-

philia that persists for more than three 

months despite therapy, indicated treatment 

failure or other causes of eosinophilia. Re-

missions induced by the multi-dose regimen 

of ivermectin have been maintained for up 

to three years (Torres et al, 1993).  

   Empiric therapy: Prophylaxis must be con-

sidered in patients from endemic areas, es-

pecially those with unexplained eosinophil-

ia. Ivermectin may be given either as a sing- 

le dose (200mcg/kg/day) or in a multi-dose 

schedule (200mcg/kg/day for four days).  

   In Egypt, so many authors dealt with the 

strongyloidiasis in many governorates parti- 

cularly in the Nile Delta (Abdul-Fattah et al, 

1995; El Shazly, et al, 2006; El Badry et al, 

2018; Ahmed et al, 2019 and others). 

    3- Cryptosporidium species and Micro-

sporidium species: Cryptosporidium spp. 

and Giardia duodenalis are common etiol 

ogical agents in humans and animals global-

ly (Checkley et al, 2015) Cryptosporidium is 

second only to rotavirus in causing diarrhea 

and death in children in developing coun-

tries, responsible for 2.9 million cases annu-

ally in children aged<24 months in the Sub-

Saharan Africa (Sow et al, 2016). Currently, 

over 30 Cryptosporidium species have been 

recognized, but humans are mostly infected 

with C. parvum and C. hominis with the 

former mostly transmitted anthroponotically 

while the latter can be transmitted either an-

throponotically or zoonotically (Naguib et 

al, 2018). Cryptosporidium and Microspor-

idium are causative agents of gastrointesti-

nal disease in HIV-infected patients. There 

are a few case reports of pulmonary disease 

due to these organisms in the early AIDS 

era, before effective antiretroviral therapy 

(Weber et al, 1993). Fever and cough were 

the dominant symptoms (Mannheimer and 

Soave, 1994). Cabral-Marques et al. (2014) 

in Brazil reported the first cases of pneumo-

nia caused by Mycoplasma pneumoniae, 

Serratia marcescens or Aspergillus sp. and 

diarrhea caused by Microsporidium sp. or 

Isospora belli. Prevention of exposure is 

presently the preferred method of prophy-

laxis, particularly in the patient with ad-

vanced immunosuppression.  

    In Egypt, the cryptosporidiosis endemici-

ty was reported in man, mainrly children, 

farm and stray animals, and the infective sta-

ges in food and water sources by many au-

thors as (El-Sherbini and Mohammad, 2006: 

Youssef et al, 2008; Shoukry et al, 2009; 

Abouel-Nour et al, 2015; 2016; Ahmed and 

Karanis, 2018).  Also, in Egypt, Microspor-

idium species (Pleistophoridae) and/or M. 

spores were detected in children and fish 

(Rizk and Soliman, 2001; El-Shazly et al, 

2006: Morsy et al, 2015; El-Shazly et al, 

2015). 

    4- Toxocariasis (also called visceral larva 

migrans or VLM) refers to human infection 

caused by roundworms that are not natural 

human parasites. Toxocariasis occurs as a 

result of human infection with the larvae of 

the dog ascarid, Toxocara canis, or, less 

commonly, the cat ascarid, Toxocara cati. 

Another form of VLM is caused by human 

ingestion of eggs of the pig ascarid, Ascaris 

suum. Clinical presentations consist of VLM 

and ocular larva migrans (OLM); infection 

may also be subclinical (Won et al, 2008). 

The toxocariasis occurs worldwide. Infec-

tion tends to occur more frequently in tropi-

cal regions than in temperate regions, and 

more frequently among rural populations 

than urban populations. Toxocara larvae can 

develop at temperatures <50 degrees Fahr-

enheit although efficiency decreases as the 

temperature increases (Azam et al, 2012). In 

the United States, the seroprevalence of 

Toxocara has been estimated at 13.9%; rates 
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are increased among individuals living in 

poverty and among certain minority groups 

(especially the African Americans). Preva-

lence rates of 40% or more were reported in 

Indonesia and Brazil (CDC, 2011). In North 

America, it was estimated that about 5% of 

dogs and puppies are infected (Mohamed et 

al, 2009). In Egypt, like other developing 

countries, the risk of zoonotic infection re-

lated to domiciled, as well as stray dogs is 

high due to keeping of the livestock and pets 

animals in the houses in nearly all the rural 

areas (Youssef and Uga, 2014) 

   In the environment, shed eggs embryonate 

and become infective after about three 

weeks and humans acquire infection as acci-

dental hosts. Following ingestion of infec-

tive eggs by dogs or cats, they hatch to lar-

vae (0.5mm) penetrate the gut wall and  mi-

grate through the lungs, bronchial tree, and 

enter the esophagus; adult worms develop in 

the small intestine, where they lay eggs that 

are shed in the stool. In most of the older 

animals, larvae penetrate gut wall and sub-

sequently larvae encyst in tissues. Encysted 

larvae can reactivate in female dogs during 

late pregnancy and infect puppies via trans-

placental and trans-mammary routes; adult 

worms can subsequently become established 

in the small intestines of puppies. Toxocara 

can also be transmitted through ingestion of 

paratenic hosts. Eggs ingested by small non-

canine mammals (such as rabbits) can hatch 

and larvae can penetrate the gut wall with 

subsequent migration into various tissues 

where they encyst. The life cycle is com-

pleted when dogs eat larvae encysted in the 

tissues of these paratenic hosts and the lar-

vae develop into egg-laying adult wor-ms in 

the small intestine of the host(s). 

   Humans are accidental hosts who become 

infected by ingesting infective eggs in con-

taminated soil or encysted larvae in the tis-

sues of infected paratenic hosts (Despom- 

mier, 2003). Direct contact with infected pu-

ppies and kittens is not classically consider- 

ed to be a risk factor for human infection 

since the eggs must embryonate before be-

being infective, although sometimes pets ca-

rry embryonated eggs in their fur (El-Tras et 

al, 2011). Following ingestion, the eggs hat-

ch and larvae penetrate the intestinal wall 

and are carried by the circulation to various 

tissues (liver, heart, lungs, brain, muscle, ey-

es). The larvae do not undergo any further 

development in these sites, but the host in-

flammatory response against the migrating 

larvae can cause both the mechanical and 

immunopathological damage to the tissues, 

which leads to severe local reactions that are 

the basis of toxocariasis. VLM is principally 

a disease of young children, especially those 

with exposure to playgrounds and sandboxes 

contaminated by dog or cat feces (Carvalho 

and Rocha, 2011). Infection can also be ac-

quired by eating of raw liver or other under-

cooked meat from an infected intermediate 

host (rabbit, chicken, cattle, or swine) con-

taining encapsulated larvae (Lim, 2008). 

   The clinical manifestations of the visceral 

larva migrans (VLM) are a consequence of 

both the damage caused by migrating larvae 

and the host eosinophilic granulomatous re-

sponse. Migration of larvae can cause eosin-

ophilic infiltration, granuloma formation, or 

eosinophilic abscesses. VLM occurs most 

commonly in young children and results in 

hepatitis and pneumonitis as the larvae migr- 

ate through the liver and lungs, respectively. 

The heavy infection may result in fever, an-

orexia, malaise, irritability, hepatomegaly, 

respiratory symptoms, pruritic urticaria-like 

cutaneous lesions and eosinophilia (Beshear 

Hendley, 1973).   

   Larvae frequently localize in the liver; he-

patic manifestations may include hepato-

megaly or nodular lesions. Pulmonary in-

volvement may cause dyspnea, wheezing, 

and a chronic nonproductive cough in 20 to 

80% of patients (Snyder, 1961). Rales are 

common on physical examination. The chest 

radiograph demonstrates abnormalities in 

≥40% of patients with symptomatic illness 

(Walsh, 2011). Bilateral peribronchial infil-

tration is most common; parenchymal infil-

trates can also occur (Sakai et al, 2006). The 
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computed tomography (CT) may demon-

strate the multifocal subpleural nodules with 

halo or ground-glass opacities and ill-defi-

ned margins (Ota et al, 2009). Severe respir-

atory tract picture is an uncommon complic- 

ation of heavy infection (Enko et al, 2009). 

    Larvae can also travel via the systemic 

circulation to muscles, the heart, the eye, or 

the CNS. Manifestations of the CNS include 

the eosinophilic meningo-encephalitis, space 

occupying lesions, myelitis, and cerebral va-

sculitis causing seizures (Marx et al, 2007). 

Manifestations of the peripheral nervous 

system include radiculitis, affection of cra-

nial nerves, or musculoskeletal involvement 

(Jabbour et al, 2011). Death due to the myo-

cardial and/or CNS involvement was rarely 

reported. 

     Diagnosis: VLM should be suspected in 

the setting of compatible clinical manifesta-

tions, together with leukocytosis, eosinophil-

ia, and hypergammaglobulinemia (elevated 

serum levels of IgE, IgG, & IgE). Marked 

leukocytosis with eosinophilia occurs in 

more than 30% of cases, and elevated titers 

of anti-A or anti-B isohemagglutinins are the 

commonly observed in about 50% of patien- 

ts. An eosinophilic granulomatous hepatitis 

may develop leading to abnormalities in liv-

er function tests, including elevated transam-

inases and/or alkaline phosphatase (Hassan 

and Aziz, 2010). The ELISA sensitivity var-

ied, but PCR helpful (de Visser et al, 2008), 

as well as imaging studies (CT and MRI). 

For ocular larva migrans (OLM) is consider-

ably lower than for VLM; the diagnosis of 

OLM generally relies on the findings on 

ophthalmologic examination 

   Visceral toxocariasis is treated with anti- 

parasitic drugs. Treatment of ocular toxoc-

ariasis is more difficult and usually consists 

of measures to prevent progressive damage 

to the eye (CDC, 2013). 

   In Egypt, toxocariasis, and zoonotic toxo-

cariasis in man particularly children in the 

rural areas, in stray and pet dogs and cats 

and renal toxocariasis, urticaria toxocariasis 

as well as the ocular toxocariasis were re-

ported by many authors (Khalil et al, 1976; 

Morsy et al, 1981; Khalil, 1977; Safar, et al, 

1995; Nada et al, 1996; Oteifa and Mousta-

fa, 1997; Ismail and Khalafallah, 2005; Ha-

ridy et al, 2009; and others). 

  5- Paragonimiasis is caused by the lung fl-

ukes of the genus Paragonimus with 50 spe-

cies and subspecies of Paragonimus found 

in carnivorous animal hosts. About 10 spe-

cies were reported to cause disease in hu-

mans, the most common of which is the ori-

ental lung fluke, P. westermani. The adult 

parasites are reddish-brown, ovoid or coffee-

bean shaped, of approximately 10 by 5mm, 

and is covered with cuticular spines. Adult 

flukes can produce as many as 20,000 eggs/ 

day (Johnson et al, 1985). There are usually 

fewer than 20 worms within any individual, 

but these can survive within humans for mo-

re than 20 years. The eggs are brown, ovoid, 

measure approximately 100µm x 55µm with 

a thick shell.  

     Paragonimiasis occurs predominantly in 

several parts of Central and South America, 

West Africa, and the Far East. Different 

species occur in the distinct geographic re-

gions. P. westermani is found in the Far 

East, particularly in India, China, Japan and 

the Philippines. In the United States, the dis-

ease is diagnosed most commonly in immi-

grants from endemic countries, but a few 

cases of locally-acquired P. kellicotti were 

reported (Castilla et al, 2003).  It is estimat-

ed that 2.5 million people are infected 

worldwide. The prevalence of infection in-

creases in areas with numerous human and 

animal reservoir hosts, an abundance of the 

first and second intermediate hosts (snails 

and crabs or crayfish, respectively), and with 

the prevailing social customs of eating raw 

or undercooked seafood.  

   Paragonimiasis can be acquired by ingest-

ing raw meat from carnivorous animal hosts, 

such as wild boars containing young flukes. 

Transmission has also been reported via the 

contaminated utensils such as the knives 

and/or chopping boards (Choo et al, 2003). 

The chronic cerebral paragonimia sis com-
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bined with aneurysmal subarachno id hem-

orrhage. Outbreaks of paragonimiasis were 

documented (Cui et al, 1988).  
    Humans acquire the infection by ingesting 

the raw, salted, or wine-soaked fresh water 

crabs or crayfish that harbor the metacercar-

ial stage of the parasite. Eggs in human spu-

tum or feces contaminate water, releasing 

miracidia that infect snails. From these in-

fected snails, cercariae arise and infect crabs 

or crayfish. After human ingestion of infect-

ed undercooked crabs or crayfish, the meta-

cercariae excyst in the duodenum, penetrate 

the gastrointestinal wall, and migrate within 

the peritoneal cavity. Although few young 

flukes may migrate to extrapulmonary sites, 

most of the developing flukes penetrate the 

diaphragm to migrate within the pulmonary 

parenchyma (Yang et al, 1959).  
   The flukes become surrounded by an infil-

trate of eosinophils and neutrophils, and lat-

er mononuclear leukocytes. Local necrosis 

of pulmonary parenchyma occurs, followed 

by the development of a fibrous capsule 

around the maturing flukes. By the seventh 

or eighth week of infection, the completely 

matured flukes begin egg production within 

the capsule which may enlarge and rupture, 

often into a bronchiole.  

   Unlike many parasites, in which pulmon- 

ary involvement is secondary to the damage 

or inflammatory response elicited by organ-

isms that are destined for non-respiratory 

sites, pulmonary localization is a primary 

event in paragonimiasis. The paragonimiasis 

manifestations differ in the early and late 

phases of the infection (Nwokolo, 1972). 

   The second phase of infection refers to the 

time when mature flukes inhabit the lungs. 

This stage may last for a decade before the 

flukes gradually die. Recurrent hemoptysis 

is the most common complaint during this 

phase. The expectorated material typically 

has a characteristic chocolate color; com-

posed of a mixture of blood, inflammatory 

cells, and Paragonimus eggs released when 

the capsules around mature flukes ruptures 

into a bronchiole. Although the patient may 

experience some malaise, fever is generally 

absent. The patient often does not feel or 

appear ill despite the recurrent hemoptysis. 

Blood eosinophilia is minimal or absent. 

Generally, one or more lesions at the sites of 

localized encysted flukes or their burrowing 

tracts are recognized on chest x-ray (Suwan-

ik and Harinsuta, 1959), although no abnor-

malities are detected in about 20% of cases 

(Ogakwu and Nwokolo, 1973). When abnor- 

malities are visible on plain film or with to-

mography, one or more may be seen. 

   Treatment of paragonimiasis with triclab- 

endazole has also been found to be effective. 

One study involving 62 patients; compared 

the efficacy of three different triclabendaz- 

ole doses (5mg/kg/daily for three days, or 10 

mg/kg twice on one day, or 10mg/kg single 

dose) versus praziquantel (dose of 25mg/kg 

thrice daily for three days). Clinical toler-

ance was superior in all triclabendazole reg-

imens to that of praziquantel. Clinical symp-

toms resolved at a comparable rate in all 

four treatment groups, and a more rapid par-

asitological response to treatment was seen 

in patients treated with triclabendazole (Cal-

vopina et al, 1998). In Egypt, Barduagni et 

al. (2008) recommended Triclabendazole, a 

systemic anthelmintic, safe and very effec-

tive against many trematodes including Par-

agonimus spp. 

    In Egypt, Awadallah and Salem (2015) in 

Sharkia Governorate reported Paragonimus 

spp. (1.33%) in school children. 

   6- Echinococcosis/Hydatidosis:  Echinococcal 

disease is caused by infection with the meta-

cestode stage of the tapeworm Echinococcus, 

which belongs to the family Taeniidae. Four 

Echinococcus species infect man, which are E. 

granulosus & E. multilocularis are the comm- 

onest, causing cystic echinococcosis & alveolar 

echinococcosis respectively. The other two spe-

cies, E. vogeli & E. oligarthrus, cause polycystic 

echinococcosis but rarely been associated with 

human (Bhatia, 1997). E. granulosus its initial 

phase is always asymptomatic. Many infec-

tions are acquired in childhood but do not 

cause clinical manifestations until adult-



 

432 
 

hood. Latent periods of more than 50 years 

before symptoms arise have been reported. 

While approximately 50% of detected cases 

occur in asymptomatic patients, many more 

cases remain undiagnosed or are found inci-

dentally at autopsy (McManus et al, 2003). 

   Clinical picture of E. granulosus infection 

depends upon the cysts’ site and size. Small 

and/or calcified cysts may remain asympto-

matic indefinitely. But, symptoms due to the 

mass effect within organs, obstruction of the 

blood or lymphatic flow, or complications 

such as rupture or secondary bacterial infec-

tions can result. Cysts typically increase in 

diameter at a rate of one to five centimeters 

per year. Hydatid cysts may be found in al-

most any site of the body, either from prima-

ry inoculation or via secondary spread. The 

liver is affected in approximately two-thirds 

of patients, the lungs in approximately 25%, 

and other organs including the brain, mus-

cle, kidney, bone, heart, and pancreas in a 

small proportion of patients. Up to 90% of 

E. granulosus patients have single-organ 

involvement, and more than 70% have only 

one cyst (Ali-Khan an Rausch, 1987). The 

affected sites are: A- Liver is asymptomatic, 

right lobe is affected in 60 to 85% of cases. Sig-

nificant symptoms are unusual before reached at 

least 10cm in diameter. If cysts become large, 

hepatomegaly with or without associated right 

upper quadrant pain, nausea and vomiting can 

result. Liver cysts can rupture into the biliary 

tree causing biliary colic, obstructive jaundice, 

cholangitis, or pancreatitis (Frider et al, 1999). 

B- Lung, pulmonary involvement led to a varie-

ty of symptoms, including chronic cough (some-

times with accompanying hemoptysis or evac-

uation of cyst material), chest pain, pleuritis or 

dyspnea. Rupture of a cyst into a bronchus may 

lead to hemoptysis, respiratory distress, and the 

asthma-like symptoms. If cysts rupture into the 

pleural space, a pleural effusion or empyema 

may develop. Lung abscesses can also occur. C- 

Other organs infected are the heart can result in 

mechanical rupture with widespread dissemina-

tion or pericardial tamponade. The CNS invol- 

vement can lead to seizures or signs of raised 

intracranial pressure; infection of the spinal cord 

can result in spinal cord compression. Cysts in 

the kidney can cause hematuria or flank pain 

(Gogus et al, 2003). The immune complex-

mediated disease, glomerulonephritis leading to 

the nephrotic syndrome, and secondary amyloi-

dosis were reported (Gelman et al, 2000). Bone 

cysts are usually asymptomatic until a patholog-

ic fracture develops; spine, pelvis and long 

bones are most frequently affected (Mazyad et 

al, 1999). Ocular cysts occur and may be pre-

sented with headache gradually worsening, 

right eye swelling increased and visual dete-

rioration (Al-Muala et al, 2012). 

   Diagnosis: A combination of imaging and se-

rology diagnosis of both cystic and alveolar 

echinococcosis, although serologic assays are 

more sensitive and specific for E. multilocularis. 

Diagnosis is by ultrasound imaging in combina-

tion with serologic testing with ELISA. When 

ultrasound reveals in-folding of the inner cyst 

wall, separation of the hydatid membrane from 

the wall of the cyst, or hydatid sand, a diagnosis 

of hydatid disease is probable. Serologic testing 

can confirm the diagnosis. For E. multilocularis, 

lesions on ultrasound may have an irregular con-

tour and may be difficult to differentiate from 

tumor. In these cases, the patient may appear 

well; however. the serological testes were rec-

ommended to be pursued for diagnostic confir-

mation. The likelihood of a positive serology 

depends on cyst location and viability. Patients 

with cysts in the liver are more likely to be sero-

positive than patients with cysts in the lung. Se-

rologic assays are less likely to be positive if the 

cyst is calcified or nonviable. In these cases, di-

agnostic judgment may need to take into account 

the serologic testing limitations. Percutaneous 

aspiration or biopsy should be reserved for situa-

tions when other diagnostic methods are incon-

clusive because of the potential for anaphylaxis 

and secondary spread of the infection. If aspira-

tion is required, it should be performed under 

ultrasound or CT guidance, and concurrent ad-

ministration of benzimidazole therapy to decre-  

ase the risk of complications. 

    In Egypt, many authors dealt with the defi- 

nitive host, mainly dogs, cattle, slaughtered an-
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imals and human infection as well as the medi-

cal and surgical treatment (Handousa, 1951; 

Haridy et al, 1998; 2000, 2008; El Shazly et al, 

2007a; b; Aaty et al, 2012; Hassanain et al, 

2016; Aldahmashi et al, 2016; and others) 
 

Conclusion 
   It is important to consider parasitic infec-

tions in the differential diagnosis of such 

lung diseases. If identified early, most para-

sitic diseases that affect the lung are curable 

with medical or surgical treatments. 

     No doubt, the opportunistic helminthes 

and protozoa parasites do recognized and 

affected the HIV before he and/or she rec-

ognized themselves as HIV patients. 

   Undoubtedly, the early diagnosis and the 

proper treatment of these opportunistic pa-

rasites minimize risky life of HIV patients. 

   The HIV is a retrovirus, which means that 

each viral particle contains genetic material 

on 2 strands of RNA, as well as enzymes 

that are necessary for completion of the viral 

life cycle. Viral RNA must be reverse-

transcribed into DNA to allow viral repro-

duction. Each HIV viral particle contains an 

enzyme called reverse transcriptase to facili-

tate this process. HIV infection begins with 

binding of the virus to the CD4 protein pre-

sent on some human T cells. HIV must also 

bind with another “coreceptor” on the cell 

surface to gain entry into the cell. Once in-

side the cell, the virus’ reverse transcrip-

tase enzyme transcribes the viral RNA into 

DNA. Viral DNA then enters the cell nucle-

us and becomes integrated into the human 

DNA by way of the integrase enzyme. 
 

Recommendation 
   Prior to starting any medications, the he-

althcare worker should undergo HIV test to 

ensure that he or she is HIV negative. If PEP 

is warranted, either 2 or 3 available anti-re-

troviral drugs must be recommended, based 

on the combination of the exposure severity 

and the patient status. The antiretroviral dru-

gs are taken for 28 days.  

   Healthcare workers started on PEP should 

have close follow-up with an HIV expert to 

monitor for adverse drug reactions. The HIV 

 antibody testing should be performed at 6 

weeks, 12 weeks, and 6 months after the ex-

posure. 

   There has been growing interest in the use 

of the PEP for nonoccupational exposures to 

HIV (nPEP), including unanticipated sexual 

exposures (either consensual or involving 

survivors of sexual assault) or injection-drug 

use exposures.   
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