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INTRODUCTION 

 
The increasing numbers of infectious diseases are 
believed to be sexually transmitted, having great human 
and veterinary health concerns. Trichomoniasis is one of 
the most common parasitic, non-viral, and sexually 
transmitted disease worldwide. Different symptoms are 
reported in the patients such as dysuria and vaginal 
discharge in women, whereas dysuria and urethral 
discharge is seen in men (McClelland et al. 2007). Many 
of the infected people may be asymptomatic. It is also a 
major public health concern, as it increases the incidence 
and risk of HIV (Van Gerwen and Muzny 2019). Giardiasis 
may lead to marked economic losses and severe public 
health problems (Minetti et al. 2016). Amoebiasis is 
another protozoan infection and mostly asymptomatic in 
nature (Haque et al. 2003). Worldwide, it has been 
assessed that in developing countries ≥30 million peoples 
are infected by E. histolytica, which causes ≥100000 
deaths a year (Bercu et al. 2007). Giardiasis is an 
important enteric zoonotic disease of humans and 
animals worldwide. It affects ≥300 million individuals per 
year (Minetti et al. 2016). Scabies is a mite infestation; it 
prompts the predominantly nocturnal itching with some 
papules in particular sites including sex organs of the host 
(Singhal et al. 2017). Scabies is a health-related disorder 
from the centuries, initiated by digging the mites, but its 
significance is often underestimated. Despite their 
problems and risks, parasitic infections, including 
sexually transmitted diseases, are vastly understudied and 
have received considerably less public attention (Chen et 
al. 2020; Lin et al. 2020; Mohsin et al. 2021a; 2021b). This 
chapter aims to elaborate the importance of sexually 
transmitted parasitic infections and possible protocols for 
controlling these diseases. 
 
Trichomoniasis 
 
Trichomonas vaginalis is one of the most common 
parasites and sexually transmitted organisms worldwide. 

Various symptoms are reported in the patients having 
clinical T. vaginalis, such as dysuria and vaginal discharge 
in women whereas dysuria and urethral discharge in men 
(Wendel et al. 2003). Many of the infected people may be 
asymptomatic. Untreated and prolonged infections in 
females are frequently linked with birth-related issues 
and infertility (Cotch et al. 1997). Although relatively less 
common in men than in women, T. vaginalis is a frequent 
cause of epididymitis, prostatitis, and nongonococcal 
urethritis (NGU). It is also a major public health concern, 
as it increases the incidence and risk of HIV (McClelland 
et al. 2007). Various treatment regimens are employed, 
which are mainly based on the oral administration of 
metronidazole. But the treatment is often unsuccessful, 
has many adverse effects, and the infection relapses after 
cessation of therapy. Intra-vaginal drug delivery is also a 
lucrative option available for physicians. Despite its 
problems and risks, T. vaginalis is understudied problem 
and has received considerably less public attention (Van 
Gerwen and Muzny 2019). 
 
Epidemiology 
 
According to WHO data, more than half (about 276.4 
million) of the total treatable venereal diseases (498.9 
million) are caused by T. vaginalis. In particular, it is 
higher in the Americas and Africa as compared to the 
other regions. Various studies conducted in Western 
Europe have shown that the incidence of Trichomoniasis 
is decreasing in industrialized and developed nations. 
Studies in Iran have given the prevalence rates of 2-8% 
however, it can be an underestimation due to socio-
economic factors and the real figure can be as high as 30% 
(Matini et al. 2012; Bouchemal et al. 2017; Van Gerwen and 
Muzny 2019). Although no association between HIV and 
T. vaginalis infection was reported in the US, many 
studies in the African region have confirmed that the 
incidence of T. vaginalis infections is higher in the HIV 
patients and vice versa  (Bouchemal et al. 2017; Van 
Gerwen and Muzny 2019). The exact mechanism about 
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how T. vaginalis increases HIV incidence is not 
understood but T. vaginalis is responsible for the severe 
inflammatory response, thus facilitating the HIV 
establishment in the vagina. Another study conducted in 
the United States has revealed that T. vaginalis 
contributes to HIV and its contribution exceeds the 
contributions of other sexually transmitted diseases 
(STDs) (Sorvillo et al. 2001).  
T. vaginalis is a sexually transmitted infection, affecting 
both of the sexes equally. A study on women conducted 
in Norway has elaborated that Trichomoniasis enhanced 
the likelihood of cervical neoplasia (CN) due to human 
papillomavirus (HPV) (Gram et al. 1992). A similar 
correlation between Trichomoniasis and HPV-induced 
cervical cancer was reported in India (Ghosh et al. 2017) 
and Finland (Viikki et al. 2000). Another study showed 
that Trichomoniasis facilitated HIV establishment by a 
factor of 6.5, thus resulting in cervical cancer (Lazenby et 
al. 2014).  
Some strains of the T. vaginalis can themselves act as 
carriers of various viruses which further increase the 
inflammatory response. The Trichomonas virus emitted 
by the T. vaginalis infected patients causes further 
inflammation on medication with metronidazole 
(Fichorova et al. 2012). It is also a well-established fact 
that T. vaginalis can be transmitted by a pregnant female 
to her fetus. T. vaginalis does not mainly infect young 
women of non-productive age (15-25 years), which is in 
contrast to other STDs. It mainly affects women of 
productive age, with the incidence rates being highest 
among the women of 35-40 years of age (Cudmore et al. 
2004). Various predisposing factors increase the incidence 
of the problem, for example smoking, prostitution, using 
oral contraceptives, marital status, low socioeconomic 
background and old age. The incidence, severity, 
prevalence and duration of the T. vaginalis infection 
depend on the individual’s health status and availability 
of healthcare facilities, as shown in Table 1.  
 
Pathogenesis and clinical presentation 
 
T. vaginalis is a protozoal parasite. It is mainly pyriform in 
shape but changes its shape in response to its 
physiochemical environment. It has five flagella (four 
located at the anterior end and the fifth at the opposite 
end). These flagella help in its attachment to various 
surfaces and also in movement. T. vaginalis lacks 
mitochondria and possesses hydrogenosomes as alternate 
energy sources (Hardy et al. 1969). After initial 
attachment, the parasite changes its shape to an 
amoeboid form, which enhances its contact with 
epithelial cells of vagina and adhesion to various target 
cells. Five attachment proteins called adhesions help in the 
attachment process. Various other proteins and conjugated 
molecules, like fibronectin, and lipophosphoglycan, are 
also involved in the attachment process (Harp and 
Chowdhury 2011). The discharge from the vagina of the 
infected female is rich in polymorphonuclear leukocytes. 
The involvement of these cells and T. vaginalis initiates 
signaling pathways, leading to the production of 

interleukins (IL-6 and IL-8), tumor necrotic factor-alpha 
(TNF-α) and macrophage chemoattractant protein-1 
(MCP-1). Many mitogen-activated protein kinases 
(MAPKs) signaling pathways, such as p38, c-jun N-
terminal kinase (pJNK), and extracellular signal-regulated 
kinase ½ (ERK1/2) pathways, can become active. This vast 
array of signaling pathways increases the mRNA 
expression of toll-like receptors (TLRs) (Chang et al. 
2006). Finally, it seems that MAPKs are responsible for 
the induction of apoptosis by the activation of Bcl-XL (a 
Bcl02 type protein) and NF-κB in the macrophages. The 
research is still underway to understand host-parasite 
interactions and it can possibly lead to the discovery of 
new molecular targets to design novel trichomonacidal 
drugs (Van Gerwen and Muzny 2019).  
An estimated 25-50% of the infected females are 
asymptomatic. Other infected women can develop severe 
symptoms, which are cyclic in nature and can be more 
severe during the menstruation phase. Among the women 
who are culture positive for T. vaginalis, only 11-17% show 
pruritus, abnormal odor, dysuria, vaginal discharge, and 
vaginal burning (Landers et al. 2004). The “strawberry 
cervix” develops in only 2% of infected women (Fouts and 
Kraus 1980). The vaginal pH in adult and healthy women 
is around 4.0. During the infection of T. vaginalis vaginal 
pH can increase to more than 7.0 and facilitates the 
parasitic growth. The changes in blood hormones levels 
and vaginal pH can account for more severe symptoms in 
the menstruation phase. Moreover, the menstrual debris 
and blood create a rich media with high pH and increased 
concentration of iron, further stimulating the 
reproduction and attachment of T. vaginalis to the vaginal 
epithelium and the consequent worsening of symptoms 
(Harp and Chowdhury 2011). Although the T. vaginalis is 
mostly localized in the lower urogenital tract, it can 
occasionally cause pyosalpinx and adnexitis, leading to 
serious life-threatening consequences, particularly during 
pregnancy (Bouchemal et al. 2017). 
 
Diagnosis 
 
T. vaginalis was first discovered in 1836 by Donne. He 
noticed motile microbes in the vaginal discharge of 
women showing signs of infection. However, this 
visualization technique, called the wet mount test, is 
markedly less sensitive (38-82% in the symptomatic 
patients) (Bhesania and khedkar 2016). This wet mount 
technique is now-a-days mainly used for drug sensitivity 
evaluation. The viable organisms can only be observed if 
the test is performed within few minutes of sample 
collection. Specialized media, such as the Trichosel 
medium and Diamond’s medium, are required for the 
culture of vaginal discharge. However, culture test has a 
number of disadvantages. It can only be performed in the 
laboratories having incubator and culture medium and 
requires at least 7 days for the identification of T. 
vaginalis. However, the inPouch device is developed to 
improve the culture conditions and this device is 
commercially available. This device comprises two-
chambered plastic bags. The chambers are connected by a  
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Table 1: The prevalence and incidence of T. vaginalis in men and women of age group 15-49 years across various regions of the globe 
(WHO 2014; Bouchemal et al. 2017) 

Regions Prevalence Incidence 

Men Women Men Women 

Millions of 
individuals 

% Millions of 
individuals 

% Millions of 
individuals/1000 

 
Millions of 

individuals/1000 

 

The Americas 5.2 2.2 52.7 22 43 180.6 42.5 177.7 
Europe 1.3 0.6 13.0 5.8 10.9 48.4 11.6 51.7 
Africa 3.9 2.0 38.9 20.2 31.6 164.8 28.1 146 
Southeast Asia 3.0 0.6 25.7 5.6 24.3 50.1 18.5 40.3 
Eastern Mediterranean 1.3 0.8 12.0 8.0 10.6 66.1 9.7 64 
Western Pacific 2.9 0.6 27.2 5.7 23.8 47 21.9 45.6 

 
narrow passage. The collected sample is put in the upper 
chamber and the lower chamber is used for culture and 
further observation. By the usage of Diamond’s modified 
media, this device shows as much sensitivity as the 
culture method (Sood et al. 2007). The PCR-based 
diagnostic tests can detect very few organisms, even if 
they are dead. An amplification test (developed by Becton 
Dickinson, Sparks, MD) based on RNA, called Affirm 
VPIII test, can detect the T. vaginalis in less than an hour. 
The sensitivity and specificity values of this test are 90 
and 99%, respectively (Harp and Chowdhury 2011). 
Another newly developed test is OSOM Trich rapid 
antigen test. It is an immunochromatographic capillary 
flow enzyme immunoassay that detects the membrane 
protein of T. vaginalis. This test is quite rapid as 
compared to the culture and gives results in ten minutes 
only. It can also be performed on frozen samples without 
affecting the results (Huppert et al. 2005). Many new 
diagnostic tests are available now-a-days. Nucleic acid 
amplification tests (NAATs) are also commercially 
available which can be used for both symptomatic, as well 
as asymptomatic, females and can be conducted on a 
variety of samples including vaginal, urethral, cervical 
and urinary specimens.  
 

Treatment 
 

Currently, five nitromidazole drugs are the most 
commonly available options for treating T. vaginalis 
infections and are given through either parenteral or oral 
routes. Among these, only tinidazole and metronidazole 
are FDA-approved drugs for the treatment of T. vaginalis 
and are available in US market. Metronidazole (Flagyl) 
was approved in the 1960s and it gives good cure rates 
after systemic administration. As the sexual partner(s) of 
an infected patient are most often also infected and many 
of them can be asymptomatic, the treatment of partners 
is also recommended due to the fear that they can re-
infect their partner (Workowski and Berman 2006; 
Kissinger et al. 2006). Metronidazole is an effective, less 
costly, and easily tolerated drug and side effects (e.g. 
gastrointestinal problems) are most often mild. Rarely, 
neurotoxic and hematological effects are also reported. 
The resistant and recurrent infections of T. vaginalis can 
be treated with longer administration of the drug at 
higher doses. However, the chances of adverse side 
effects, treatment failure, and patient discomfort are also 
increased at higher doses (Howe and Kissinger 2017). But 

if no alternative treatment is available, the increased dose 
of metronidazole is the only option left. However, some 
cases are not treatable, even with higher doses of 
metronidazole and they pose a severe challenge for both 
the physician and the patient. The higher doses of 
tinidazole and metronidazole, along with vaginal drug 
administration, can be a useful option for the resistant 
cases (Sobel et al. 2001).  
Tinidazole is a nitroimidazole introduced in 1969 for 
treating T. vaginalis infections. It gives good curative 
results at doses lower than metronidazole with even 
milder adverse effects (Raja et al. 2016). Its minimum 
lethal dose is also lesser than that of metronidazole and no 
resistance has been reported so far (Kirkcaldy et al. 2012).  
The mechanism of T. vaginalis resistance to the 
metronidazole is not fully elaborated but it is hypothesized 
that it can be due to mutations in the parasite. In the case 
of anaerobic resistance, the activity of an important 
enzyme, called pyruvate ferredoxin oxidoreductase, is 
decreased or diminished in T. vaginalis (Kulda 1999). The 
loss of activity of the flavin reductase enzyme can cause 
both anaerobic and aerobic resistance (Leitsch et al. 2014). 
Although nitroimidazoles are effective compounds for the 
treatment of T. vaginalis infections, many other drugs such 
as nithiamide and disulfiram can be useful alternatives for 
patients who are hypersensitive to the nitroimidazole 
compounds (Van Gerwen and Muzny 2019). Mebendazole 
and albendazole have also shown in vitro effectiveness 
against T. vaginalis. Nitazoxanide, which is a 5-
nitrothiazolyl derivative, is effective in vitro with IC90 and 
IC50 values of 2.046 and 0.034 µg/ml, respectively, although 
occasional treatment failures are also reported (Navarrete-
Vázquez et al. 2003). So, it can be elucidated that only a 
few alternatives to metronidazole and its related 
compounds are available and there is a dire need to 
discover new alternatives for the patients who are resistant 
to the already available compounds. 
 

Preventive measures 
 

The use of chemotherapeutics is controversial because it 
results in the development of chemotherapeutic 
refractory strains. Vaccination for T. vaginalis is 
particularly important for high-risk individuals to protect 
both partners. Vaccination can be a solution to many of 
the problems encountered in the control measures. 
Vaccines against Trichomonas fetus are already prepared 
and available commercially. This is a flagellate parasite 
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closely related to T. vaginalis, and infects cattle. Various 
research reports confirm the usefulness of the vaccine 
against Trichomonas fetus for the protection and 
clearance of genital infections caused by this parasite 
(Chapwanya et al. 2016; Edmondson et al. 2017). As both 
of these parasites are quite similar to each other, it can 
also be possible to develop a vaccine for humans which 
can protect them against T. vaginalis infections. The huge 
economic losses suffered by the US dairy industry have 
stimulated the development of vaccines for T. fetus, while 
efforts to develop the equivalent vaccine for human 
infections of T. vaginalis are still lacking. The 
development of a long-lasting vaccine against T. vaginalis 
is a challenging task given that the infection does not 
develop long-lasting immunity after recovery. Intra-
vaginal vaccination in the 1960s using heat-killed T. 
vaginalis and using abnormal heat-killed strains of 
lactobacillus in 1970 reported limited success, hence 
systemic administration was considered. Another report 
has elucidated that subcutaneous administration of the 
vaccine in the mice increased the clearance and decreased 
the incidence of T. vaginalis (Smith and Garber 2015).  
Male circumcision is another major way of preventing the 
spread of T. vaginalis infections. Various randomized 
trials have confirmed that the sexual partner of a 
circumcised male has lesser chances of acquiring T. 
vaginalis infection (Bailey et al. 2007). A study conducted 
in South Africa has proved that female-to-male 
transmission of infection is also lower in the case of 
circumcised men. A possible explanation of this 
phenomenon can be the fact that the sub-preputial space 
in the uncircumcised males is wet, which increases the 
chances of T. vaginalis survival in such males (Asemota 
2018). However, many other studies conducted in various 
other countries have shown no correlation between men 
circumcision and the transfer of infections (Turner et al. 
2008; Bouchemal et al. 2017; Asemota 2018). Vaginal 
administration of microbicide agents presents other 
alternatives to the venereal acquisition of T. vaginalis 
infections. These agents are administered to the women 
prior to sexual intercourse. This practice can limit the T. 
vaginalis interaction with the host cells (Van Gerwen and 
Muzny 2019). A study has shown that intra-vaginal 
administration of metronidazole gel (500 µg/ml) 
completely prevented the infection in the mice 
(Lushbaugh et al. 2000). 
 
Giardiasis 
 
Giardiasis is an important enteric zoonotic disease of 
humans and animals worldwide with great economic 
importance. Diarrhea is the main cause of mortality in 
children under 5 years of age, however, it is treatable. In 
young children, it is a primary reason for malnutrition 
(poor nutrients absorption) (Kotloff et al. 2013). Giardia 
intestinalis (G. intestinalis), also called G. duodenalis and 
G. lamblia, is the unicellular parasite, belongs to phylum 
protozoa, infects both human and animals, and leads to 
intestinal problems like diarrhea (Ankarklev et al. 2010). 
Giardia species with their specific structure are 

mentioned in Table 2.  
It exists in two forms, the cyst and the trophozoite. 
Trophozoites are teardrop-shaped, having 2 distinct 
nuclei, 4 pairs of flagella, and an adhesive disc on their 
ventral concave surface. The cysts are oval in shape, 
having 4 nuclei (Meyers et al. 1977). Worldwide, the 
common clinical sign of Giardiasis is diarrhea and every 
year about 180 million diarrheal cases are reported in 
humans (Ryan et al. 2019). The prevalence of this disease 
in developing countries ranges between 1.5 and 73.4%, 
with a large number of asymptomatic infections (Cacciò 
and Ryan 2008). In Giardiasis, immuno-deficient persons 
are mostly at high risk (Simsek et al. 2004; Prado et al. 
2005; Nematian et al. 2008). 
 
Incidence and burden of disease 
 
G. lamblia has been documented as a common pathogen 
worldwide (Pires et al. 2015). In endemic areas it has great 
importance in both public and veterinary health (Yaoyu 
and Xiao 2011). According to the World Health 
Organization (WHO), approximately 183 million cases 
have been reported due to Giardiasis in Africa, Asia, and 
America (Torgerson et al. 2015). It has been estimated 
that the prevalence of Giardiasis cases is approximately 
2.8 x 108/year over the globe. Giardiasis is linked with 
poor hygienic status, overpopulation, and low 
socioeconomic position (Rodríguez-Morales et al. 2016). It 
is a universal infection and covers a wide range of area in 
the world. Generally, cysts of Giardia are highly 
infectious, as only 10 cysts in a living organism may lead 
to Giardiasis. In developing countries among children, the 
incidence of this disease has shown a constant increasing 
trend.The prevalence of this disease is mostly in the 
summer season, with endemic or regular outbreaks occur 
even in the developed countries of the world (García-
Cervantes et al. 2017). A study including 242 outbreaks, 
influencing 41000 individuals, revealed that disease 
transmission was due to intake of contaminated water 
(75.0%) and food (15.7%), individual to individual (2.4%), 
and animal contact (1.3%) (Adam et al. 2016). Through 
surveillance data, it has been observed that peak of 
Giardiasis infections occur at 0-9 years and 45-49 years of 
age groups, both in male and female individuals (Painter 
et al. 2015). The list of the population which is considered 
at high risk due to this disease includes: 
1. Children who attend daycare centers (Duffy et al. 

2013).  
2. Adults who work in a daycare center (Thompson 

1994). 
3. Institutionalized individuals (Mascarini and Donalísio 

2006). 
4.  Immunocompromised individuals (Abaza et al. 1995).  
5. International travelers (Holtan 1988).  
 
Pathogenesis and clinical features 
 
Clinical manifestation of Giardiasis appears at 1-2 weeks 
after the infection. In Giardiasis, diversity of host and 
environmental factors can affect the disease outcomes. 
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Table 2: Giardia species with their host and morphology (Cacciò and Ryan 2008; Kotloff et al. 2013)  

Species Host Morphology 

G. lamblia Dog, human including some wild species Teardrop like appearance, having a claw-shaped median body. 
G. ardeae Herons, birds Shaped like that of G. lamblia. 
G. agilis Amphibians As compared to G. lamblia, slender and longer with a teardrop-shaped median 

body 
G. psittaci Psittacine birds Shaped like that of G. lamblia. 
G. muris Rodents As compared to G. lamblia, rounder and shorter with a small rounded median 

body 
G. microti Muskrats, Rodents and voles  Shaped like that of G. lamblia. 

 

 
 
Fig. 1: The typical fecal-oral life cycle of Giardia parasite. 
 

 
 
Fig. 2: Possible pathogenesis schematic diagram of Giardiasis. 

 
These factors include age, diet, immune factor, gut 
microbiota, as well as concurrent infection (LJ et al. 2010; 
Cotton et al. 2015; Bartelt and Sartor 2015; Bartelt and 
Platts-Mills 2016; Beatty et al. 2017; Barash et al. 2017; 
Allain et al. 2017). Symptoms of acute Giardiasis include 
abdominal pain, watery diarrhea, weight loss, and 
vomiting. In case of chronic infection, malabsorption with 
weight loss and malaise are considered as well-known 
clinical signs (Ortega and Adam 1997; Gascón 2006). 
Moreover, stunted growth in children has also been 
documented (Rogawski et al. 2017). Giardia causes the 
non-invasive disease with mild inflammation and without 
toxin secretion (Buret 2007; Ankarklev et al. 2010). The 
trophozoites of Giardia may damage epithelial cells of the 
enteric system and leads to villus atrophy, loss of 
digestive enzymes on enteric epithelial cells of intestinal 
brush border and ultimately resulting in malabsorption of 

nutrition, water, electrolytes and maldigestion (Céu Sousa 
et al. 2001; Troeger et al. 2007; Ringqvist et al. 2008; 
Solaymani-Mohammadi and Singer 2011; Humen et al. 
2011; Cotton et al. 2011; Liua et al. 2018; Dubourg et al. 
2018). The typical life cycle and pathogenesis of Giardiasis 
are shown in Figures 1 and 2, respectively. 
 
Preventive measures 
 
For prevention of this parasitic disease, different treatments 
(Table 3) and protective measures can be adopted, as 
summarized below: 
1. Eat and drink healthy and clean food and water. 
2. Enjoy safe sex. 
3. Provision of convenient purification unit for travelers. 
4. Public education on the spread of infection and the 

method to prevent it. 
5. Use of double strength iodine for killing the Giardia.  
 
Amoebiasis 
 

Amoebiasis or amoebic dysentery is a protozoan infection 
caused by E. histolytica. Most of the time infection is 
asymptomatic, but invasive intestinal infection can occur, 
exhibiting abdominal pain or cramping, bloody or watery 
diarrhea, and weight loss (Haque et al. 2003). Worldwide, 
it has been assessed that in developing countries ≥30 
million peoples are infected by E. histolytica, causing 
≥100000 deaths in one year (Bercu et al. 2007). The global 
prevalence of E. Histolytica is shown in Table 4. 
Transmission of this disease usually occurs as a result of 
consumption of food and water contaminated with fecal 
material containing cysts. Even fecal-oral spread can 
occur within the household and during male homosexual 
activities (Haque et al. 2003; Cheepsattayakorn and 
Cheepsattayakorn 2014).  
Amoebiasis exists in both trophozoites and cysts form. 
The trophozoite is motile due to the presence of 
pseudopodia. Its multiplication occurs through binary 
fission within the intestinal mucosa. Before being 
excreted into the stool, trophozoites become rounded and 
develop into cysts within the intestinal lumen (Bercu et 
al. 2007). Trophozoites are highly brittle and may not 
encyst after excretion. A mature cyst is about 12.0 mm in 
diameter. The cyst is denatured in the small intestine 
when consumed by a susceptible host. The single amoeba 
then migrates to the large intestine and develops into a 
trophozoite, which then encysts and completes the life 
cycle (Botero 1994). The E. histolytica infection is mainly 
asymptomatic with only 10-20% patients show  encyst



 

Veterinary Pathobiology and Public Health  

173 Aleem  et al. 

Table 3: Efficacy of anti-Giardia drugs with dose rates (Gardner and Hill 2001) 

Drug  Dose rate Efficacy range (%) 

Bacitracin Zinc 240000 U/day x 10 days 95 
Paromomycin 10-50mg/kg/day or 1500mg/day x 5-10 days 55-88 
Albendazole 200-800mg/day x 1-3 days 24-81 
Furazolidone 400mg/day x 7-10 days 80-85 
Quinacrine 300mg/kg x 5-7 days 95-100 
Secnidazole 2g single dose  86-100 
Ornidazole 1-2g single dose 96-100 
Tinidazole 50mg/kg single dose 80-96 

1-2g single dose 86-100 
Metronidazole 500-750mg/kg x 5-10 days 60-95 

2-2.4g single dose  36-60 

 
Table 4: The global prevalence of E. histolytica 

Region Prevalence Reference 

South Africa E. histolytica (12.4%) (Samie et al. 2008) 
Dakar, Senegal E. histolytica (5.1%) (Gassama et al. 2001) 
Ethiopia E. histolytica (10.3%) (Hailemariam et al. 2004) 
Uganda E. histolytica (1.4%) (Brink et al. 2002) 
Mazandaran province, Iran E. histolytica (1.6%) (Daryani et al. 2009) 
Sydney, Australia E. histolytica/dispar (3.2%) (Stark et al. 2007) 
India E. histolytica (3.6%) (Mukherjee et al. 2010) 
Bangladesh E. histolytica (2.1% vs 1.4% in diarrhea and control) (Haque et al. 2009) 
Taiwan E. histolytica in HIV patients 5.8% (Hung et al. 2008) 
Northern India E. histolytica (7.7%) (Prasad et al. 2000) 
Tajikistan E. histolytica/dispar non -HIV (25.9%) (Matthys et al. 2011) 
Mexico 25.9% (Moran et al. 2005) 
Brazil E. histolytica/dispar (3.3% and 1%) (Bachur et al. 2008) 
Venezuela E. histolytica (10.8%) (Rivero et al. 2009) 
San Pedro Sula E. histolytica (5.8%) (Lindo et al. 1998) 
Bogota (Colombia) E. histolytica (13%) (Missaye et al. 2013) 
Cuba E. histolytica/dispar (1.5%) (Escobedo and Núñez 1999) 

 
after excretion. A mature cyst is about 12.0 mm in 
diameter. The cyst is denatured in the small intestine 
when consumed by a susceptible host. The single amoeba 
then migrates to the large intestine and develops into a 
trophozoite, which then encysts and completes the life 
cycle (Botero 1994). The E. histolytica infection is mainly 
asymptomatic with only 10-20% patients show 
symptomatic infection. Recently, it was found that 
Prevotella copri is enriched in the gut microbiome with 
amoebic dysentery, representing that dysbiosis may 
subsidize susceptibility to the progress of colitis (Ngobeni 
et al. 2017).  
 
Pathogenicity of amoebiasis 
 
Based on the site of infection, E. histolytica can lead to 
intestinal and extraintestinal amoebiasis. Pathogenic 
form of the parasite stimulates the enzymes that assist 
its attack into the mucosa and submucosa, leading to 
the deep-flask shaped sores. In some cases, it can enter 
into the circulation and reach the inner organs such as 
skin, lungs, liver, kidney and spleen etc. The disease in 
the colon usually accounts for 90% of the clinical cases 
characterized by acute diarrhea and dysentery (Chadee 
et al. 1987; Espinosa-Cantellano and Martínez-Palomo 
2000), with 1% liver involvement (Haque et al. 2003). 
The pathogenicity of this disease path route and 
virulence factors are shown in Figure 3 and Table 5, 
respectively. 

 
 
Fig. 3: Pathogenesis of E. histolytica; from ingestion to extra-
intestinal hepatic invasion (Tharmaratnam et al. 2020). 
 
Diagnosis 
 
For several years, stool culture method pursued by 
isoenzyme analysis was regarded as a “gold” standard. The 
assortment of E. histolytica and E. dispar has been 
diagnosed by this method (Clark and Diamond 2002). 
Numerous assays, such as indirect hemagglutination 
(IHA), counterimmunoelectrophoresis (CIE), indirect 
immunofluorescence     assay     (IFA),     enzyme  -  linked  
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Table 5: Virulence factors of E. histolytica with their outcomes 

Virulence factor Characteristics Outcomes References 

Amoeba pore Stored in cytoplasmic granules and 
released following target cell contact; form 
ion channels in the membranes of both 
eukaryotic cells and phagocytosed bacteria 

Direct accountable for the cytolysis of 
host cells  

(Leippe et al. 1991; 1992)  

Cysteine 
proteinase 

Host protein damage; delivers proteolytic 
cascades through degrading mucus, 
debris, and host cells 

These are an amazing possible target for 
the medication of amoebiasis and their 
possible role in promoting invasion  

(Luaces and Barrett 1988; 
Leippe et al. 1992; Que and 
Reed 2000)  

Gal/GalNAc-
binding lectin 

Cell capping and endocytosis; cytotoxicity; 
resistance to the complement; 
polymerization of actin 

This versatile virulence factor plays 
important role in parasite pathogenicity 
and a particular vaccine applicant 

(Saffer and Petri 1991; 
McCoy et al. 1994 ; 
Ramakrishnan et al. 1996) 

 
Table 6: Some commercially available antibody assay for the diagnosis of Amoebiasis  

Serological Assay Specificity (%) Sensitivity (%) References 

IHA 97.5 93 (Robert et al. 1990) 
Novagnost Entamoeba (IgG recognition) ≥ 95 ≥ 95 (Knappik et al. 2005) 
IHA 90.9-100, 99.8 100, 99 (Pillai et al. 1999) 
RIDASCREEN Entamoeba (IgG detection) 95.6, 97.4 (100) 100, 97.7-100 (100) (Knappik et al. 2005) 
Amoebiasis serology microplate 97 95 (Hira et al. 2001) 

 
Table 7: Laboratory diagnostic test for Amoebiasis (Alvarado-Esquivel et al. 2015; Ryan et al. 2017) 

Method Specificity (%) Sensitivity (%) Benefits Consequences 

Stool antigen 
detection 

≥80% 0-88% Increasing endemic areas Poor sensitivity to amebic liver abscess 

There are many endoparasites to be 
detected, with a fast turnaround time and 
commercially available combination tests 

Needs fresh, non-fixative stool preserved 
to be analyzed 

PCR 92-100% 89-100% Gold standard; high sensitivity, colitis, and 
hepatic abscess specifications with 
increased availability. 

More costly; the cost can restrict 
resource-limited usage 

Rapid reverse, the automated system 
reduces engineering time and 
contamination risk 

Require an analytical instrument, kit, 
and a skilled technician 

Contaminated with multiplex panels for 
detection of multiple at a time. 

-------- 

Serology ≥90 65-92% High sensitivity and specificity Serology remain positive for the year 
after resolution of infection so less 
helpful in an endemic area 

Microscopy ----- ≤60% Largely available Poor sensitivity and specialty, 

Screen for other parasites Multiple stool needs to be submitted 

 
immunofluorescent assay (ELISA), and immunoelectron-
phoresis, have been developed for the recognition of E. 
Histolytica infection (Fotedar et al. 2007). For the 
diagnosis of this disease, some diagnostic protocols are 
shown in Tables 6 and 7. 
 
Prevention 
 
Amoebiasis can be treated by metronidazole and 
tinidazole (Kimura et al. 2007). No commercial vaccine is 
available for Amoebiasis. To control the infection, focus 
needs on primary prevention efforts such as water and 
food safety, hand hygiene, and prevention from exposure 
to fecal-oral through sexual activity. Before traveling to 
endemic areas, i.e. South America, Asia, Saharan Africa, 
food safety individuals should be advised to avoid enteric 
illness, as amebic colitis and an amoebic liver abscess may 
occur years after travel. Loperamide should be dodged in 
amoebic colitis (McGregor et al. 2007). Household 
associates of patients with Amoebiasis must be separated, 
as the infection can be transmitted among the family and 
household contacts (Shirley and Moonah 2016). 

Scabies 
 
Scabies is a mite infestation; it occurs due to Sarcoptes 
scabies. It prompts the predominantly nocturnal itching 
with some papules at a particular site i.e. flexors fold, 
cubital margins of hands, the anterior side of the wrists, 
anterior axillae, around nipples and navel, internal side of 
thighs, and external male genital organs. Worldwide, 
≥300 million individuals are affected per year (Stadtländer 
2005). Scabies is an infection initiated by digging the 
mites (Ectoparasite). For centuries, it has persisted in 
health problems, while its significance is often 
underestimated. Sarcoptes scabiei var hominis is a possible 
cause for human scabies. The mite develops four life 
stages including eggs, larva, nymph, and adult. Usually, 
female deposits some (2-3) eggs a day and burrows them 
under the skin. The eggs are converted to larvae, which 
migrate to the skin and are changed into nymphs. The 
nymphs molt into adults and then mating occurs, the 
impregnated female burrows back beneath the skin and 
persists for the rest of the life period (~ 30-60 days) 
(Currie  and  Carapetis 2000). Males are occasionally seen;  
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Table 8: Difference between classic and neonatal Scabies with respect to their lesions and treatment (Singhal et al. 2017; Ong and 
Vasanwala 2018) 

                                                                          Classic Scabies                                                                 Neonatal Scabies 

Site of infestation Trunk, genitals region, soles and palms area, 
Interdigital webs, and skin above the neck. 

Soles, face, and palm.  

Lesions and burrows Eczema, pustules, papules, excoriation, and 
burrow.  

Ulceration, pustules, vesicles, erosions, and 
burrow usually absent. 

Excoriation and pruritus  Present. Absent. 
Drugs Ivermectin 200mg/kg, 5% permethrin cream, and 

second dose after a week.  
5% permethrin, topical sulfur treatment in 
petrolatum daily for 3 days.  

 
they create temporary narrow pits in the skin to feed till 
they find a female burrow and mate with her. The 
common signs of Scabies include skin rash and lesions 
such as papules (2-3 mm) and larger nodular lesions, 
mostly 5-10 mm and sometimes more than 10 mm, 
with itching and can affect any part of the body such as 
the shoulder blade, elbow, wrist and the armpit 
(Alvarado-Esquivel et al. 2015). The earliest symptom of 
the disease is extreme itching, particularly at night time. 
The pimple, rash and narrow pits (skin) are common 
symptoms of Scabies. The face, palms, head, soles and 
neck are often affected in children, however commonly 
not in adults. Occasionally, small burrows are observed 
on the skin; these are created by the female organisms. 
These burrows appear as small, raised and crooked 
grayish-white colored areas on the surface of the skin 
(Allos 2001). Scabies is spread from human to human by 
the infestation of the skin through the itch mite. Female 
Scabies mite digs the surface layer of the skin and 
deposits the eggs. A mite passes through infested skin to 
skin from one person to others. An infected individual 
can transmit Scabies unless the individual does not show 
a sign and symptom. Scabies is also sexually transmitted 
in adults (Stadtländer 2005). The signs normally do not 
occur earlier when an individual is infected with scabies 
(first time). If an individual has already been infested with 
this disease, symptoms occur much earlier (1-4 days) after 
exposure. The mites do not normally live longer than 2-
4 days, when removed from human skin. The life period 
of a mite on a host body is nearly 1-2 months (Hicks and 
Elston 2009). This disease can be diagnosed based on 
historic features and characteristic signs and symptoms. 
The visualization methods for Scabies are optical 
microscopy, video dermoscopy, reflecting confocal 
microscopy, and handheld dermoscopy (Alvarado-
Esquivel et al. 2015). It is divided into two categories (i) 
classical and (ii) neonatal, as shown in Table 8.  
 
Conclusion 
 
Sexual intercourse can be a major transmission process 
for major parasitic diseases, including 
Trichomoniasis, Amoebiasis, Giardiasis, and Scabies. 
The oral-genital and oral-anal exchanges predispose male 
homosexuals to infection with these pathogens. These 
parasites can cause acute and chronic disorders, 
including abdominal symptoms like watery diarrhea, 
colitis, weight loss, and vomiting. Majority of the hosts 
infected with these diseases are asymptomatic but proper 

protocols of diagnosis and treatment are necessary for the 
control of these diseases. Anti-parasitic drugs are used 
against all these parasitic diseases but due to 
development of resistance, attention is diverted towards 
vaccination and use of medicines derived from plants. 
Vaccination against infectious diseases, plant derivative 
products, and probiotics are effective approaches against 
these pathogens (Lin et al. 2020; Mohsin et al. 2021a). The 
omics studies (Transcriptomic, genomics, proteomics) are 
considered the best and authentic alternative approaches 
for controlling the parasitic diseases in the modern age 
(Mohsin et al. 2021a; 2021b). 
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