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Abstract

HIV (human immunodeficiency virus) is a virus that attacks the body's immune system, If not treat-
ed would lead to AIDS (acquired immunodeficiency syndrome). The HIV infection is acquired from
contact with infected blood, semen, or vaginal fluids. Most patients get HIV by having unprotect-
ed sex with someone who has HIV. Another common way is by sharing drug needles with HIV infect-
ed patient. Most patients develop a pulmonary complication during the history of HIV infection. Lung
is the most frequently affected site by the bacterial, fungal, viral and parasitic diseases.
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Introduction Strongyloides stercoralis, Cryptosporidium

Prior to the era of potent antiretroviral  parvum, Entamoeba histolytica, echinococc-

therapy, parasitic pulmonary infections were osis/hydatidosis, paragonimiasis and others,

more commonly seen than they are today. apart from Aspergillus, Cryptococcus, Hist-
But, the clinicians still need to be aware of olasma, Microsporidium Coccidioides, Cy-
presenting symptoms and signs of these un- tomegalovirus, and the clinical manifestati-
common infections, which may still be diag- ons of pneumocystis found elsewhere (Ska-
nosed in the immunosuppressed patient with Iski and Limper, 2016).

untreated or drug-resistant HIV infection. Toxoplasmosis: Toxoplasma gondii is a
HIV-related immunosuppression significant- ubiquitous intracellular protozoan. Although
ly increases the risk for acquiring opportun- T. gondii can infect a wide range of verte-
istic infections due to bacteria, viruses, fun- brates, feral and domestic cats are the defini-
gi, and protozoa. These opportunistic infec- tive hosts. The organism undergoes its com-
tions are a major source of morbidity and  plete life cycle in cat, resulting in the pro-
mortality in HIV-infected patients. Substan- duction of oocytes, which are passed with

tial advances in the prevention of opportun- the feces into soil (Sabry et al, 2013). T. go-
istic infections have been achieved. These ndii prevalence in Egyptian feral cats denot-

strategies involve prophylactic antibiotics, ed a high oocysts environmental contamina-
immunizations, and public health measures. tion (Al-Kappany et al, 2010). Oocytes may
The cost effectiveness of preventing infec-  remain infective for over one year and infec-
tions is variable, ranging from $16,000 per tion is mainly acquired by ingestion of food
quality adjusted life-year saved for Pneumo- or water contaminated with oocysts shed by
cystis carinii pneumonia to over $300,000 cats or by eating undercooked or raw meat
for cytomegalovirus (Freedberg et al, 1998). containing tissue cysts or use contaminated

A total of 33 million people were estimated  knives, cutting boards or other utensils (Mo-
to be living with HIV/AIDS, and more than ~ ntoya and Liesenfeld, 2004), or congenitally
37 million had died since the epidemic begin =~ mother to fetus (Saleh et al, 2014). Trans-
(UNAIDS, 2009). The HIV patients who are ~ mission also, occurred by blood transfusion
unaware of their diagnosis could in one way  from infected donor (Sarwat et al, 1993), oc-
or another passively infect others or family  cupational (Saleh ef al, 2016) and needle-in-

members. jury (Abdel-Motagaly et al, 2017). There is
Review and Discussion no evidence of any other type of man-to-

The HIV-patients opportunistic pulmonary ~ man transmission. Barsoum (2004) reported
parasites were mainly Toxoplasma gondii, that toxoplasmosis, malaria, trypanosomia-
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sis, and leishmaniasis are the main parasites
transmitted with bone marrow, kidney, or li-
ver homograft. Mir6 et al. (20120 in Spain
declared that parasites must be considered in
the differential diagnosis of post-transplant
infections in foreign-born recipients. Kim et
al. (2020) in Korea by DNA analyzed de-
tected 7. gondii in ticks, but neither associ-
ated with tick species nor development
stage. Percipalle et al. (2021) in Italy detect-
ed traces of T. gondii DNA in samples of
dehydrated mealworm whose life cycles
make them candidates for potential insect
breeding substrate contamination. They con-
cluded the need for implementing good far-
ming and processing practices with particu-
lar care to safe storage and handling of feed
and substrates used for edible insects to red-
uce 7. gondii entering the human food chain

Clinical epidemiology: T. gondii is gener-
ally believed to cause subclinical infection
in most immunocompetent hosts, but one
review found that one-third of reported cases
of active pneumonia were in patients with no
underlying immunosuppressive illness (Po-
meroy and Filice, 1992). Of the remaining
two-thirds, 61% had AIDS & 39% had other
forms of immunosuppression (Mariuz et al,
1994). Most active cases of toxoplasmosis
are due to reactivation of latent infection.
About one-third of adults in the United
States were IgG seropositive for 7. gondii
(Evans and Schwartzman, 1991). In HIV-
patients who were seropositive for 7. gondii
was estimated about 30% developed Toxop-
lasma encephalitis within 2 years of initial
AIDS diagnosis; another 1% who was sero-
negative, but developed primary toxoplas-
mosis (Holliman, 1990).

Generally, toxoplasmosis is a serious and
often life-threatening disease in immunode-
ficient patients. Although encephalitis is
overwhelmingly the commonest manifesta-
tion of 7. gondii infection in AIDS patients,
pneumonitis has become its second most
common presentation. Incidence of pneumo-
nitis is unknown, but number of cases is in-
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creasing. The estimated prevalence of 7. go-
ndii pneumonia in France was 5%, based up-
on a prospective study of bronchoalveolar
on a prospective study of bronchoalveolar
lavage (BAL) specimens in 169 AIDS pati-
ents. Rates in the United States were much
lower, which may be due to lower rates of
dormant infection or to under-diagnosis. Ac-
tive pulmonary toxoplasmosis did not occur
in HIV-infected patients until CD4+ count
falls <100cells/mm3 (Derouin et al, 1990).
Clinical presentation: Toxoplasma pneum-
onitis generally presents with fever, nonpro-
ductive cough, and dyspnea. The chest radi-
ographs generally show diffuse bilateral in-
terstitial and alveolar infiltrates. Other abno-
rmalities include single or bilateral pulmona-
ry nodules, cavitary infiltrates, lobar pneum-
onia, and pleural effusions (Bonilla and Ro-
sa, 1994). Pulmonary toxoplasmosis may be
clinically indistinguishable from PCP, tuber-
culosis, cryptococcosis, or histoplasmosis.
Serologic tests for IgG, IgM, IgA, & IgE
to T. gondii are available, but results are not
always helpful in profoundly immunosup-
pressed patient. However, the absence of
IgG antibody level to T. gondii did make the
diagnosis much less likely, since most active
disease is due to reactivation of latent infec-
tion. Gallium scans in patients with 7. gondii
pneumonitis were rare, but diffuse intense
uptake was reported, and serum LDH levels
markedly elevated (Pugin et al, 1992).
Diagnosis: Bronchoscopy with bronchial-
veolar lavage (with or without transbronchi-
al biopsy) was the preferred diagnostic me-
thod, but its sensitivity and specificity were
unknown (Oksenhendler et al, 1990). Diag-
nosis was confirmed by observing the tachy-
zoite form of the organism in the BAL fluid
or transbronchial biopsy. The reliable diagn-
ostic methods are Giemsa stained or eosin/
methylene blue stains. Tachyzoite is cres-
cent-shaped 5 to 7 microns in length. Immu-
nofluorescence staining with a monoclonal
antibody, inoculation of mice followed by
traditional culture, or PCR increased the yie-



Id of BAL, but most of these methods were
not available (Derouin ef al, 1989).

If bronchoscopy is not diagnostic, then an
open lung biopsy can be performed, either
by video-assisted thoracoscopic surgery or
traditional thoracotomy. Pathologically, a fi-
brinous exudate can be seen in the bronchi
and alveoli, with an inflammatory cell inter-
stitial infiltrate and areas of parenchymal ne-
crosis. Organism may be seen within alveol-
ar macrophages or freely floating within the
alveoli. But, diagnosis of Toxoplasma pneu-
monitis was usually made by postmortem
examination of the lungs, because it is often
not considered premortem and with the lack
of special stains for diagnosis, a review es-
timated mortality to be 40% in immunosup-
pressed hosts (Burg et al, 1989).

Treatment: Most healthy people don't re-
quire treatment. But, if health one otherwise
with signs and symptoms of acute toxoplas-
mosis, his doctor may prescribe the followi-
ng drugs: Pyrimethamine (Daraprim®) typic-
ally used for malaria is a folic acid antagon-
ist. Other potential side effects of pyrimetha-
mine include bone marrow suppression and
liver toxicity. Also, Sulfadiazine® was used
with pyrimethamine to treat children toxopl-
asmosis (Wishahy et a/, 1972). The combina-
tion of Pyrimethamine and Sulfadiazine is
the regimen of choice for treatment of extra-
pulmonary toxoplasmosis. This regimen was
used for pulmonary toxoplasmosis as there
were no controlled studies specifically desi-
gned for lung infection. A 200mg loading
dose of pyrimethamine was given initially
and followed by 50 to 75mg/day, but sulfa-
diazine was given at 4 to 6gm/day (McCabe
and Oster, 1989). Leucovorin calcium (10 to
20mg/day orally) usually given to reduce
hematologic toxicity of these drugs. Clinda-
mycin (in dose of 600mg every 6hrs.) was
used combined with pyrimethamine in pa-
tients with sulfa intolerance. Treatment time
of toxoplasmosis pneumonitis was unknown,
however, at least three to six weeks was giv-
en, depending upon the disease severity and
the response rate (Dannemann et al, 1992).
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The acute toxoplasmosis during pregnancy
is detrimental to the developing fetus. Thus,
treating pregnant women and babies varied.
If infection occurred before the 16™ week of
pregnancy, spiramycin® was recommended,
which may reduce fetus's risk of neurologi-
cal problems, but if occurred after the 16™
week of pregnancy, or fetus had toxoplasm-
osis, pyrimethamine and sulfadiazine and fo-
linic acid (leucovorin) was recommended.
Besides, prenatal care must include health
education about prevention of toxoplasmosis
(Paquet and Yudin, 20180). Other drugs inc-
luded atovaquone, azithromycin, clarithro-
mycin, dapsone, pyrimethamine or trimetho-
prim-sulfamethoxazole alone or in combina-
tion with others (Dunay et al, 2018).

Some studies suggest successful treatment
outcomes in 50 to 77% of patients, although
the number of cases of pulmonary toxoplas-
mosis is small (Maguire et al, 1986).

Secondary prophylaxis: Secondary proph-
ylaxis or maintenance therapy is prudent be-
cause relapses of toxoplasmosis are reported
in up to 80% of patients after successful tre-
atment (Lane ef al, 1994). The lowest Toxo-
plasma encephalitis relapse rate was report-
ed with Pyrimethamine (25 to 75mg/day) &
sulfadiazine (1.0 to 1.5gm four times daily)
with Leucovorin (15mg/day). Clindamycin
with Pyrimethamine can be used in sulfa in-
tolerant patients. There was, however, a high
relapse rate with low doses of Clindamycin;
as a result, 1200mg/day in divided doses is
suggested if tolerated by the patient (Luft
and Remington, 1992).

According to guidelines issued by CDC,
and the Infectious Diseases Society of Ame-
rica, discontinuation of secondary prophyl-
axis was considered if the patient successful-
ly completed treatment, asymptomatic and
CD4 count was maintained above 200cells/
microL for six months (Benson ef al, 2005).

Primary prophylaxis: Primary prophylaxis
against Toxoplasma encephalitis should be
considered in patients with CD4+ counts be-
low 100cell/mm3 and positive 7. gondii ser-
ology. TMP/SMX is the recommended first-



line prophylactic agent, as it also gave pro-
phylaxis against PCP. Other effective proph-
ylactic drugs include pyrimethamine as a si-
ngle agent, pyrimethamine-dapsone, fansid-
ar, as well as clarithromycin, azithromycin,
and atovaquone (Furrer et al, 2000).
Seronegative persons who are not taking a
PCP prophylactic agent with known activity
against toxoplasmosis should be retested for
IgG antibody when their CD4+ count drops
below 100cells/mm3. They should receive
appropriate prophylaxis if they have sero-
converted (CDC, 1995). If the CD4 count
rises above 200cells/microL. for three mon-
ths, primary prophylaxis for toxoplasmosis
may be discontinued (Mussini et al, 2000).
Strongyloidiasis: Strongyloides stercoralis
is an intestinal parasite that has a worldwide
distribution. Low estimates postulate it to af-
fect 30-100 million people worldwide main-
ly in the tropical and subtropical countries
(Buonfrate et al, 2015), while higher esti-
mated conservatively extrapolate that infec-
tion is upwards to or above 370 million peo-
ple (Varatharajalu and Kakuturu, 2016), but
was predominantly found in the tropical and
subtropical areas as well as the southeastern
United States (Grove, 1989). The primary
mode of transmission occurred when larvae
from contaminated feces penetrate the skin,
although infection can also occur via the fe-
cal-oral route and from sexual transmission
(Jaleta et al, 2017). Most infected persons
remain either asymptomatic or have low gr-
ade abdominal symptoms. Some patients,
particularly those who were immunosuppre-
ssed, could develop disseminated strongyloi-
diasis or hyperinfection syndrome, both of
which were considered as systemic strongy-
loidiasis (Satoh et al, 2003). The free cycle
of Strongyloides allowed them for residency
in the lungs (Viney, 2006). Strongyloidiasis
dissemination occurred when chronic stron-
gyloidiasis patients became immunosuppre-
ssed or when the larval form was found out-
side the usual migration pattern. Hyper-infe-
ction is an augmentation of life cycle, result-
ed in heavy worms’ lung infections (Lessnau
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et al, 1993). The hyper-infection of various
levels of severe dissemination may present
with abdominal pain, distensions, shock, pu-
Imonary and neurologic complications, sep-
sis, hemorrhage, malabsorption, and depend-
ing on the combination, degree, number, and
severity of symptoms, was fatal (Arthur and
Shelley, 1958). Worms enter bloodstream
via bowel wall, simultaneously allowed ent-
ry of bowel bacteria such as Escherichia coli
(Ghoshal et al, 2002), which caused sympt-
oms such as sepsis to bloodstream infection
(Graeff-Teixeira et al, 2002), or bacteria sp-
read to other organs where they caused loca-
lized infection as meningitis (El-Bahnasawy
et al, 2016). Wolyniec et al. (2018) found
that solid organ and bone marrow (toxopla-
smosis, malaria, & leishmaniasis) transplan-
tations, blood transfusions and immunosup-
pressive treatment were associated with a
small, but real risk of giardiasis and cryptos-
poridiosis causing diarrhea in the European
Citizens. Fiirnkranz and Walochnik (2021)
in Austria reported nosocomial S. stercoral-

is transmission by organ transplantation
Clinical manifestations: Majority of strong-
yloidiasis infected people do not have symp-
toms. Those who developed symptoms often
have non-specific, or generalized complain-
ts, as abdominal pain, bloating, heartburn,
intermittent episodes of diarrhea and consti-
pation, a dry cough, vomiting, and weight
loss, red hives near the anus, and skin rash-
es. The acute manifestations are associated
with the pre-patent period, defined as the
time from penetration of infective larvae to
production of new larvae by a mature female
adult (Freedman, 1991). Infected individuals
frequently experience irritation at the site of
skin penetration that appears immediately
followed occasionally by localized edema or
urticaria that could last up to 3 weeks. Urti-
caria particularly involving the perianal skin
and buttocks were the commonest chronic
strongyloidiasis symptom (O'Brien, 1975).
Within a week following infection, a dry co-
ugh may occur. Gastrointestinal symptoms
such as diarrhea, constipation, abdominal



pain or anorexia can occur following the inf-
ection establishment in the small intestine as
early as the 3 week of infection (Keiser and
Nutman, 2004). Once larval production by
adults starts (~1 month following initiation
of infection) new cycles of infection can be
initiated through autoinfection (whether
within the intestinal mucosa or in perianal
skin) that often presents as a non-specific ur-
ticarial rash or pathognomonic larva currens
(Gaus et al, 2011). Barsoum (2004) in Egypt
reported that strongyloidiasis was among the
parasites reactivated in the immunocom-
promised host (organ transplantation).

Clinical epidemiology: Surprisingly, there
have been scattered cases of systemic stron-
gyloidiasis in HIV-infected patients (Maa-
yan et al, 1987). The only associated risk
factor in the HIV-infected population is pre-
vious or current residence in an endemic ar-
ea. Risk factors for the strongyloidiasis de-
velopment in the general population include:
Race (white) Gender (male) Use of steroids
Hematologic malignancy Prior gastric sur-
gery (Davidson et al, 1984). Moreover, the
presence of co-infection with schistosomia-
sis or ascariasis may be an additional risk
factor that was relevant in rural, underdevel-
oped countries where these infections were
common (Nucci et al, 1995).

Clinical presentation: Systemic strongyloi-
diasis is manifested by fever, malaise, and
gastro-intestinal &/or respiratory symptoms.
Eosinophilia is common in immunocompe-
tent patients with chronic strongyloidiasis,
but it may be absent in immunocompro-
mised patients who develop systemic stron-
gyloidiasis. Eosinopenia was a poor prog-
nostic indicator as Gram negative bactere-
mia and meningitis may complicate these in-
fections (Igra-Siegman et al, 1981).

Diagnosis: The organisms may be identi-
fied through examination of wet prepara-
tions of stool, sputum, or bronchoalveolar
lavage fluid. Diagnosis may also be made
serologically, but the tests were not widely
available: ELISA has a sensitivity of 85 to
90% and a specificity of 90%. However,
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there were false positive tests in patients
with other parasitic infections (Celedon et
al, 1994). Serial antibody titers may be foll-
owed in patients who have been treated, but
with some difficulties in distinguishing acute
from previous infection.

Treatment: Ivermectin (200mcg/kg/day) is
the first-line agent for treatment, and a cour-
se of 5 to 7 days was suggested in immuno-
suppressed patients with systemic disease.
But, ivermectin did not kill the larvae, only
adults; therefore repeat dosing was necessa-
ry to properly eradicate the infection and au-
to-infective cycle of roughly two weeks (Re-
petto et al, 2018). Lifelong suppressive ther-
apy may be indicated for both gastrointestin-
al and pulmonary infections in patients with
relapses (Igual-Adell ef al/, 2004). Other eft-
ective strongyloidiasis drugs are Albendazo-
le &Thiabendazole (25mg/kg twice daily for
5 days to 400mg maximum (Gompels et al,
1991). Massoud et al. (2006) in Egypt treat-
ed 28 parasitological proved strongyloidias-
is male patients (18-65 years old) with Mira-
zid® given for one month except three resis-
tant cases. One of them responded to repeat-
ed course of Mirazid, while the other two
cases still had larvae in their stool by agar
culture plate. On combined therapy of both
Mirazid & Mebendazole®, larvae were elim-
inated from their stool as approved by agar
plate culture.

Empiric therapy: Prophylaxis should be
considered in patients from endemic areas,
especially those with unexplained eosinoph-
ilia. Ivermectin was given as a single dose
(200mcg/kg/day) or a multi-dose schedule
(200mcg/kg/day for four days). Remissions
induced by the multi-dose regimen of iverm-
ectin were maintained for up to 3 years (Tor-
res et al, 1993).

Entamoeba histolytica: Amebic liver abs-
cess always preceded lung infections; early
diagnosis and treatment prevent complicati-
ons (Del Campo and Del Campo, 1982). In-
vasive amebiasis was more common in im-
munosuppressed, pregnant women, children,
and alcoholics. Pleuropulmonary form occ-



urred exclusively with complications includ-
ed right-sided sympathetic effusions, empy-
ema, basilar atelectasis, lung infiltration, &
abscess (Lyche and Jensen, 1977). Shamsu-
zzaman and Hashiguchi (2002) in Japan de-
tected Acanthamoeba, a free-living ameba,
infected the lungs forming pulmonary nodu-
lar infiltration and edema in association with
amebic meningoencephalitis in immuno-
compromised patients. They concluded that
HIV/AIDS patients were not prone to E. his-
tolytica infection and that minimal incidence
of intestinal infection among HIV-seroposi-
tive or AIDS patients did not mean any more
amebiasis invasive.
Echinococcosis/hydatidosis: Echinococcus
granulosus and E. multilocularis are the co-
mmonest organisms responsible for pulmon-
ary hydatid cysts (Polat et al, 2003) of worl-
dwide distribution (Schwartz, 1994). Dogs
stray (Sarkari and Rezaei, 2015) or pet ones
(Sabry et al, 2012) as well as other carnivo-
res are the definitive hosts. All vertebrate
mammals including man are the intermedi-
ate hosts (Eckert and Deplazes, 2004). lyig-
un et al. (2004) considered hydatidosis an occupa-
tional infectious disease. Hydatidosis is acquired
by ingesting echinococcosis eggs in food or
water or by close contact with an infected
dogs, foxes and wolves (Turkyilmaz et al,
2004). Hydatid cysts consist of three layers,
pericyst, ectocyst, and endocyst, which can
be ruptured or un-ruptured (Haridy et al,
2008). Human lungs were the second most
common organ of involvement in adults, af-
ter the liver (Wilson, 1991). Hydatidosis of
organs outside of liver or lung were unusual
as CNS (Mazyad et al, 1999), heart, kidney,
bone and ocular (Gogus et al, 2003), brain
(Farahmand et al, 2010), ovary causing ovar-
ian neoplasm (Sharma et al/, 2012), pancreas
(Akbulut et al, 2014), pelvic (Bhatnagar et
al, 2017), breast (Temiz et al, 2017), uterus
(Kakaei et al, 2017), foot (Ewnte, 2020), or
even anal fossa (Abdalla et al, 2020). How-
ever, lungs were the most common site of
involvement in children (Polat et al, 2003).
Un-ruptured hydatids on CT appeared as
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well demarcated spherical or oval homoge-
neous cystic lesions with enhancing walls in
the lung, more commonly in mid and lower
zones (Pedrosa et al, 2017). Daughter cysts
may be seen as curved septations within it,
but calcification was rare in pulmonary hyd-
atid cysts (El-Sayed et al, 2020). Cyst rupt-
ure can also lead to secondary infection or
lung abscess formation with a type of lique-
factive necrosis of lung tissue and formation
of cavities (more than 2 cm) containing ne-
crotic debris or fluid caused by microbi-
al infection (Kuhajda ef al, 2015).

Alveolar echinococcosis (AE) was a rare
but potentially life-threatening infection due
to the accidental ingestion of the egg of the
parasite Echinococcus multilocularis. It is
encountered only in the northern hemisphere
(Wen et al, 2019). Its natural history is char-
acterized by a slow parasitic growth over
several years, as Immunomodulation of host
immunity toward energy was triggered by
parasite metabolites (Gottstein et al, 2015).
Dupont et al. (2020) reported an exceptional-
ly fast growing and aggressive E. multilocu-
laris in a 41-year old Caucasian female vet-
erinarian who underwent a right lung transp-
lantation (LT) for pulmonary fibrosis, and
Ten months after transplantation, irregular
hepatomegaly was detected associated with
persisting pain in the right hypochondrium.
They concluded that clinicians dealing with
immunosuppressed patients living in endem-
ic areas should not only be aware of the need
to search for preexisting lesions, but also
help prevent new cases of infections.

Treatment: Sayek ef al. (2004) in Turkey
mentioned that although certain types of hy-
datid cysts were successfully treated by per-
cutaneous aspiration, injection, and reaspira-
tion, treatment of choice is surgery. Thapa et
al. (2018) in United Kingdom reported that
controversies about the best surgical techni-
que, complications brought on by cyst rup-
ture, multiplicity and multi-organ involve-
ment add complexity to treatment decisions.
El-Sayed et al. (2020) in Egypt successfully
used staging surgery for patient with bilateral



pulmonary cyst or pulmonary and liver cysts.
Albendazole in dose10mg/ kg/day was given
pre- and post-operative. Also, Ibrahim and
Morsy (2020) reported that both PAIR and
laparoscopic procedure were recommended
as staging treatment surgery of liver hydatid-
osis, with albendazole 10mg/kg/d was given
as prophylaxis during PAIR technique.
Paragonimiasis is a foodborne parasite ca-
used by the lung fluke, most commonly Par-
agonimus westermani infecting about 22 mi-
llion people yearly worldwide (Lane et al,
2009). Acute phase (invasion and migration)
caused diarrhea, abdominal pain, fever, cou-
gh, urticaria, hepatosplenomegaly, pulmon-
ary abnormalities, and eosinophilia. In chro-
nic phase, pulmonary manifestations includ-
ed cough, expectoration of discolored sput-
um containing clumps of eggs (CDC, 2013).
Pozio (1991) in Western Africa reported hu-
man paragonimiasis (2 to 31%).Diaz (2011)
in USA reported paragonimiasis after eating
raw crayfish. Song ef al. (2011) in Korea re-
ported that surgeons must include paragoni-
miasis in differential diagnosis of asympto-
matic nodular lesions in patients’ lungs. Fie-
1d et al. (2018) in Canada reported that co-
ugh is common in pulmonary TB and other
chronic respiratory infections due to myco-
bacteria, fungus, and paragonimiasis.
Cryptosporidium is causative agents of ga-
strointestinal disease in HIV-infected patien-
ts (Mannheimer and Soave, 1994). Lung dis-
ease due to Cryptosporidium was reported in
the early AIDS era, before anti-riretroviral
therapy, and fever and cough were the dom-
inant symptoms (Forgacs et al, 1983).
Cryptosporidium is a microscopic parasite
that causes the diarrheal disease cryptospor-
idiosis. Both the parasite and the disease are
commonly known as “Crypto.” By genotyp-
es within Cryptosporidium isolates showed
about 20 species (Robinson et al, 2008).
Cryptosporidium species infect all the verte-
brates including mammals, reptiles, birds,
and fish, some of which also infect humans
(Sponseller et al, 2014). C. parvum was div-
ided into two separate species: C. hominis
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(previously C. parvum genotype 1) and C.
parvum (formerly C. parvum genotype 2). C.
hominis apparently infects only man, and C.
parvum was found in many animals and in
man (Morgan-Ryan et al/, 2002). Animal cr-
yptosporidiosis as C. canis, C. felis, C. mele-
agridis, C. muris, and C. suis were reported
in some patients (Caccio, 2005). Pathogenic
agents was associated with C. parvum were
Cyclospora cayetanensis Microsporidium
and cytomegalovirus (Teixidor ef al, 1991).

People at risk: many people are at expo-
sure risks: 1- People who swim regularly in
pools with insufficient sanitation, as certain
Cryptosporidium strains are chlorine-resist-
ant (CDC, 2009). 2- The person-to-person
transmission is common particularly among
family members, sexual partners, children in
daycare centers (Musher and Musher, 2004).
3- Nursing of cryptosporidiosis pati-ents. 4-
People consuming contaminated water from
unfiltered or untreated sources as well as
contaminated raw vegetables or fruits (Eth-
elberg et al, 2009). 5- Farmers and visitors
visiting petting farms and open farms with
public access (Walker, 2018), an outbreak of
cryptosporidiosis was reported among fire-
fighters responded to a fire in the barn hous-
ing calves, where many waterbor-ne out-
breaks were reported (CDC, 2012). 6- Peo-
ple exposed to human feces (fecal-oral), as
well as insertive anal sex (Black e al, 2003)
and oral-genital sex (Borchardt and Noble,
1997). 7- Respiratory transmission might
arise if oocysts were aerosolized during
coughing (Hejlyng et al, 1987), and 8- Peo-
ple exposed to human feces.

Prevention: Cryptosporidium is resistant to
chlorine disinfection, so it is tougher to be
killed than most disease-causing germs. The
usual disinfectants, including most common-
ly used bleach solutions gave little effect on
the parasite. An application of hydrogen per-
oxide was the best (Chalmers et al, 2019).

Blood parasites: babesiosis and malaria are
parasites of worldwide distribution. Babesi-
osis is transmitted by hard-ticks, and malaria
by female Anopheles. Also, both are transm-



itted by blood transfusion, needle-stick inju-
ry and congenitally. Some Babesia species
cause potentially fatal disease in many mam-
malian species including man. it causes he-
molysis accounting for clinical complica-
tions as hemolytic anemia, cardiorespiratory
/renal failure, disseminated intravascular co-
agulation and even death (Vannier and Kra-
use, 2012). Malaria (Plasmodium falcipar-
um, P. vivax, P. malariae, P. ovale, and P.
knowlesi), is a risky human disease. The ma-
jor clinical complications are severe anemia,
cerebral malaria, placental malaria, acute re-
nal failure and acute lung injury/acute resp-
iratory distress (Taylor et al, 2012). Pulmo-
nary edema due to increased pulmonary cap-
illary permeability is the risky pulmonary
manifestation (Adam and Elbashir, 2004).

Also, visceral leishmaniasis (VL) is a sev-
ere, systemic and potentially lethal parasites.
Lung, like any other organ, can be affected
in VL, and interstitial pneumonitis was de-
scribed in past decades (Morsy, 1997). Typi-
cal manifestations include fever, weight loss,
hepatosplenomegaly, and pancytopenia res-
ulting from Leishmania amastigotes replica-
tion in macrophages mainly in liver, spleen,
and bone marrow, but as splenomegaly may
be absent in VL/HIV-co-infected patients,
but atypical organ involvement, such as of
lungs or gastrointestinal system (Bispo et al,
2020). Amyloid A (AA) amyloidosis leading
to renal failure was associated with chronic
VL in HIV patients

Prevention of HIV is spread by having sex
or sharing syringes and other injection
equipment with HIV infected someone. Sub-
stance use can contribute to these risks indi-
rectly because alcohol and other drugs can
lower people’s inhibitions and make them
less likely to use condoms (CDC, 2020).

Conclusion

Generally speaking, human immunodefi-
ciency viruses are two species of Lentivirus
(a subgroup of retrovirus) that infect human.
Over time, they cause acquired immuno-
deficiency syndrome (AIDS), a condition in
which progressive failure of immune sys-
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tem allows life threatening opportunistic in-
fections and cancers to thrive. Without treat-
ment, average survival time after HIV infec-
tion was about 9 to 11 years, depended on
the HIV subtype. Lungs provide a protected
environment for the survival of vulnerable
stages of some parasites development, which
were omnipresent and exerted persistent se-
lective pressure on the human immune res-
ponse. Invasive parasites including lung on-
es are increasing in HIV patients. Patients
with immunodeficiency syndromes (HIV in-
fection, organ transplantation and immuno-
suppressive drugs; as corticosteroids) must
be evaluated for early diagnosis of lung par-
asites and proper treatment. No doubt, respi-
ratory diseases are a risky cause of morbidi-
ty and mortality.
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