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(WORMS) HELMINTHS 
Characteristics:

Eukaryotic, multicellular animals that usually 

have digestive, circulatory, nervous, 

excretory, and reproductive systems.

Worms with bilateral symmetry, head and tail, 

and tissue differentiation (endoderm, 

mesoderm, and ectoderm).

Parasitic helminths spend most or all of their 

lives in host.



Taxonomic classification of helminths

Sub kingdom Phylum Class Genus – examples

Metazoa Nematodes

Round worms; appear round in 

cross section, they have body 

cavities, a straight alimentary canal 

and an anus

Ascaris (roundworm)

Trichuris (whipworm)

Ancylostoma (hookworm)

Necator (hookworm)

Enterobius (pinworm or 

threadworm)

Strongyloides

Platyhelminthes

Flat worms; dorsoventrally 

flattened, no body cavity and, if 

present, the alimentary canal is 

blind ending

Cestodes

Adult tapeworms are found in the 

intestine of their host

They have a head (scolex) with 

sucking organs, a segmented body but 

no alimentary canal

Each body segment is hermaphrodite

Taenia (tapeworm)

Trematodes

Non-segmented, usually leaf-shaped, 

with two suckers but no distinct head

They have an alimentary canal and are 

usually hermaphrodite and leaf shaped

Schistosomes are the exception. They 

are thread-like, and have separate 

sexes

Fasciolopsis (liver fluke)

Schistosoma (not leaf shaped!)



•Examples of important metazoa –
•intestinal nematodes

•Enterobius (pinworm or threadworm)

–prevalent in cold and temperate climates but rare in the tropics

•found mainly in children

•Ascaris (roundworm)

–Found world-wide in conditions of poor hygiene, transmitted by 

the faecal- oral route

–Adult worms  lives in the small intestine

Causes eosinophilia

•Ancylostoma and Necator (hookworms)

A major cause of anaemia in the tropics

•Strongyloides

–inhabits the small bowel

•infection more severe in immunocompromized people (e.g. HIV/AIDS, 

malnutrition, intercurrent disease)

•Trichuris (whipworm)

–A soil transmitted helminth

–prevalent in warm, humid conditions

–Can cause diarrhoea, rectal prolapse and anaemia in heavily-

infected people



Examples of important metazoa –(systemic) 

or Tissue - dwelling nematodes

Filaria including:

•Onchocerca volvulus – Transmitted by certain types 

•of  black fly, this microfilarial parasite can cause

•visual impairment, blindness and severe itching of 

•the skin in those infected

•Wuchereria bancrofti – The major causative agent of 

•lymphatic filariasis

•Brugia malayi – Another microfilarial parasite that 

•causes lymphatic filariasis



•ASCARIASIS
•ETIOLOGY AND EPIDEMIOLOGY

•Ascaris lumbricoides are roundworms that are 20 to 35 cm 
long and that reside in the lumen of the jejunum and in the 
midileum. Infection occurs by the oral route when soil 
containing embryonated eggs is ingested. Larvae are 
released from eggs in the small intestine, penetrate the gut, 
and migrate to the liver and then lungs through the blood 
or lymphatic circulation. After maturation in the lungs over 
a 4-week period, the parasites ascend the respiratory tract 
and are swallowed. Adult worms reach sexual maturity 
(i.e., female worms release eggs that are detectable in 
feces) approximately 60 days after infection. 

•Ascariasis affects approximately one fourth of the world's 
population and probably is the most prevalent 
helminthiasis of humans. Infection is common in Africa, Asia, 
and Latin America, especially in areas of high population 
density and poor sanitary conditions



Head of Ascaris (Ascaris lumbricoides)

Notice three lips characteristic of Ascaris



Ascaris (Ascaris lumbricoides)

Ascaris (Ascaris lumbricoides)



•PATHOGENESIS AND CLINICAL 

MANIFESTATIONS

•Disease caused by A. lumbricoides is 
infrequent and generally correlates with the 
intensity of infection. Most infected 
individuals are asymptomatic. 

•Symptomatic cases can be divided into two 
broad categories based on the phase of 
infection and site of pathology:

•1- Pulmonary.

•2-Gastrointestinal tract). 



•Pulmonary disease: is caused by 
the migration of larvae in the small 
vessels of the lung and their subsequent 
rupture into alveoli. Tissue damage is 
thought to result from the host immune 
response, which includes production of 
immunoglobulin E (IgE) and 
eosinophilia. Transient pulmonary 
infiltrates, fever, cough, dyspnoea, and 
eosinophilia lasting 1 to several weeks 
are the major clinical manifestations.



Löeffler Syndrome (Pneumonitis):
The signs & symptoms of pulmonary phase 

Transverse sections 

of Ascaris larvae in 

pulmonary alveoli



•Intestinal signs and symptoms: result 
from obstruction caused by the presence of an 
exceptionally large number of parasites in the 
small intestine or migration of adult worms to 
unusual sites, such as the biliary tree or pancreatic 
duct. Intestinal obstruction almost always occurs in 
children younger than 6 years. The onset is sudden 
and characterized by colicky abdominal pain and 
vomiting. Heavily infected children are also prone 
to biliary disease or pancreatitis secondary to 
Ascaris lodging in the ducts draining these organs. 
A malabsorption syndrome characterized by 
steatorrhea and low vitamin A levels has been 
reported. 



Pre-patency: 

2 months

Pneumonitis: 

4 – 16 days after 

infection, 

short duration 

(~3 wks)



Ascaris causing 

intestinal 

obstruction. 



•DIAGNOSIS

•Intestinal infection is diagnosed by the 
presence of the typical oval, thick-shelled 
Ascaris eggs in thick smears of fecal 
specimens. Some time the adult worms in 
their faeces or vomitus. Adult worm may be 
detected  by barium studies. Pancreatic or 
biliary ducts obstruction by the adult worm 
should be suspected in children who have 
high egg outputs in conjunction with 
jaundice or pancreatitis.CBC revealed 
eosinophilia.



Ascaris lumbricoides

Geographic 

prevalence highest 

in warm, wet 

climates

1 adult female = 

200,000 eggs/day



•TREATMENT AND PREVENTION

•Treatment for uncomplicated intestinal ascariasis:

•Piprazine(4gm) in single dose

•Or mebendazole(100mg twice daily for 3 days)

•Or Albendazole (400mg single dose)

•Or Pyrantel pamoate (11mg̸kg maximum 1gm).       
No specific treatment is recommended for 

pulmonary ascariasis because the condition is self-
limited. 

•The major means of preventing Ascaris infection is 
improvement of hygienic and socioeconomic 
conditions. Mass chemotherapy successfully 
reduces worm loads but requires frequent 
treatment. 



Mebendazole (Vermox):

–Adult / pediatric > 2yrs:  100mg x 1 dose
–Repeat in 2 weeks if symptoms do not 

resolve
–Indications:  roundworm, pinworm, 

hookworm, trichinosis, some tapeworms
–MOA:  blocks glucose uptake by parasite 

until death ensues
–Precautions:

•Pregnancy (category C) – animal studies 
showed teratogenic effects

•Breast feeding – excretion into breast 
milk is unknown

•Hepatic disease (eliminated by liver)
•Inflammatory bowel disease



Albendazole

–Dosing
•Adult/peds >2 yrs:  400mg x 1 

dose
•May repeat in 3 weeks

–MOA:  same as mebendazole
–Precautions:

•Liver dysfunction or biliary tract 
disease

•May cause bone marrow 
dysfunction

•Pregnancy Cat. C – animal studies 
showed teratogenic effects

•Breast feeding – not 
recommended due to lack of clear 
data 



•ENTEROBIASIS

•E. vermicularis or pinworm infection is 

common in overcrowded settings and spreads 

rapidly in conditions in which person-to-person 

contact is frequent, such as in institutions for 

children. 

•Infection occurs by the fecal-oral route. 

Embryonated eggs carried on the fingernails, 

bed clothing, or bedding are ingested and 

hatch in the upper small intestine. Larvae 

develop in the large bowel into adult worms 

that are 2 to 5 mm long. Female worms migrate 

nightly out of the rectum and deposit large 

numbers of ova (11,000 per worm) in the 

perianal and perineal areas. Larvae in the 

deposited eggs become infective within 

several hours. Infectivity is usually maintained 

for 1 to 2 days. 



Enterobius vermicularis -
Pinworm

Figure 12.29



•Clinical features:
•Most pinworm infections are 

asymptomatic or associated 
with perianal pruritus and 
consequent sleep deprivation. E. 
vermicularis is a rare cause of 
appendicitis and, may cause 
vulvovaginitis, urethritis, or 
peritonitis. 



•The diagnosis of pinworm infection:

•is easily made by identifying ova on 
a piece of cellophane tape applied to 
the perianal area in the morning. E. 
vermicularis eggs are oval and 
slightly flattened on one side. It is 
unusual to find eggs in feces or adult 
worms in the perianal area. 
Repeated examinations may be 
necessary..



Diagnosing Pinworm Disease



•TREATMENT

•Treatment is mebendazole(100mg single 
dose) or albendazole(400mg single dose) 
given to affected individuals and to close 
associates, such as family members. 
Same dose should be repeated after 10 
days .Although personal cleanliness is 
recommended as a means of limiting 
transmission, there is no clear-cut 
demonstration that it prevents infection. 



•HOOKWORM DISEASE

•ETIOLOGY AND EPIDEMIOLOGY

•The major hookworms that infect humans are A. 
duodenale and N. americanus .  Infection occurs when 

exposed skin maintains contact for several minutes with 
soil contaminated with parasite eggs containing viable 

larvae. Larvae penetrate the skin and subsequently 
migrate to and mature in the lungs. The parasites then 
break into the air spaces, ascend the trachea, and are 
swallowed. Adult worms mature in the upper small 

intestine and attach to the mucosa. Female worms release 
more than 10,000 eggs per day, which are passed in the 
stools and deposited in the soil. The prepatent period 

(time between infection and passing of eggs in the feces) 
is 40-105 days. Lifespan of 2-5Y years. 



•Hookworms infect more than 1 billion persons 
worldwide. The highest prevalence of infection (80 

to 100%) occur in tropical and less developed 
countries, where environmental and 

socioeconomic conditions are especially favorable 
to transmission. These factors include warm, moist 

soil; lack of public sewage disposal systems; and 
the habit of walking barefoot. The higher 

prevalence of hookworm infection in children than 
adults results from more frequent exposure of skin 
to larvae in soil. Acquired resistance is minimal or 
does not appear to develop as a consequence of 

previous infection



The Life Cycle of the Hookworms                 Ancylostoma 
duodenale and Necatur americanus



The Human Hookworms

Necator americanus  
Ancylostoma duodenale



•PATHOGENESIS AND CLINICAL 

MANIFESTATIONS

•Pathogenesis & clinical features

•Pruritus at the site of larval skin 
penetration ("ground itch") occurs 
occasionally. In the case of primary 

exposure, local itching and 
erythematous papules develop and last 

1 week. More intense pruritus, 
vesiculation, and edema of 2 to 3 weeks' 

duration may occur after repeated 
exposure.



•PATHOGENESIS AND CLINICAL 
MANIFESTATIONS

•Hookworm disease primarily is caused by 
gastrointestinal blood loss and attendant 

iron deficiency anemia. The latter correlates 
directly with the total worm burden. Adult 

worms attached to the mucosa of the upper 
small intestine digest ingested blood and 

cause focal bleeding. A. duodenale is 
estimated to cause a blood loss of 0.3 ml/day 

per worm; N. americanus induces loss of 
approximately 0.03 ml/day



Hookworm-Blood Loss
Adult worms injure their host by causing

intestinal blood loss:
•Anticoagulants, Hemolysins, and Hemoglobinases

•. A. duodenale is estimated to cause a blood loss of 0.3 ml/day per 
worm; N. americanus induces loss of approximately 0.03 ml/day

•and Iron Deficiency AnemiaIntestinal blood loss



•Hypoproteinemia has been reported in 
children with hookworm disease in less 
developed countries. This complication 
most likely results from coexisting 
malnutrition rather than gastrointestinal 
disease caused by hookworm 
infestation. Abdominal signs or 
symptoms are not caused by hookworm 
infection

•Hookworm larvae migrating through the 
lungs rarely cause pulmonary symptoms. 



Hookworm Disease

Pallor and 

Facial oedema
Anasarca



Clinical features(summary)

•Often itchy papules are found at the site 

where the larva penetrated the skin

•There may be cough and wheezing  as the 

larva migrates through the lungs(Löeffler

Syndrome) 

•Iron deficiency anaemia

–Pallor

–Tiredness, aches and pains

–Breathlessness

Oedema( may be generalised as  anasarca)



Diagnosis

•Microscopic examination of faecal 

smears to demonstrate significant 

numbers of hook worm eggs 

•Measure Hb, serum ferritin, iron

•Exclude other causes of anaemia



TREATMENT

•The drug of choice is 

Albendazole (400mg single 

dose)

•Or mebendazole(100mg twice 

daily for 3 days).Iron 

supplement (ferrous sulphate 

200-400 mg three times a day 

for 3 months (adult regimen).

•Some time blood transfusion.



Prevention and control

•The major means of preventing is 
improvement of hygienic and 
socioeconomic conditions.This is requiures
health education and improve sanitation 
facilities

•Encourage use of protective footwear

•Discourage soil eating (pica)

•Mass drug treatment of communities
(Mass chemotherapy successfully reduces 
worm loads but requires frequent 
treatment).



Whipworm:

Trichuris trichiuria

•colorectum, caecumAdult habitat: 

•No extra-intestinal phase

•Lifespan: 1 - 3 years

•90% infections are asymptomatic

•Symptoms with heavy infections

–Intensity of infection peaks by age 

10





Whipworm:

Trichuris trichiuria

•Clinical Features: 

–Asymptomatic

–Physical Weakness, Anemia 

–Stunted Growth, Cognitive Deficits

–Stool frequency (12+/day), nocturnal 

stooling

–Trichuris dysentery syndrome

–Trichuris colitis

–Rectal prolapse

•Treatment: Albendazole 100mg 

twice daily for 3 days.



Rectal Prolapse from Trichiuriasis



Human parasitic disease caused by
a very small nematode(0.4 x 2mm)
S. Stercoralis.
Mostly in tropical, subtropical area 
and temperate climate. Worldwide
prevalence: Affect 30-100 million 
annually
Adult habitat: duodenum, jejunum
Lifespan: unknown. Ongoing
autoinfection 
Affect 30-100 million annually.
Has two unique life cycle:
Free life cycle and Parasitic life cycle

Strongyloides stercoralis

Strongyloidiasis



Life Cycle



Life Cycle



Life Cycle



Copyright © 2006, 1999 by Elsevier Inc. 

Strongyloides Rhabditiform Larvae 

may transform to Filariform Larvae…

penetrating perianal skin and bowel mucosa

Adult

Filariform 

Larvae 
(penetrating)

Rhabditiform 

Larvae



Strongyloidiasis

- Clinical Presentation

•Asymptomatic eosinophilia

•Abdominal pain

•Dermatitis - larva currens

•Pulmonary infiltrates with 

eosinophilia

•Dissemination with sepsis



Pruritic Larva Currens from Strongyloides

Larva currens = autoinfection with 

Strongyloides filariform larvae
Moves rapidly (2 ─ 10 cm/hr), lasts shorter than CLM



Hyper-Infection

Systemic strongyloidiasis

Occurs in Immunecompromized patients 

as patients with AIDS or patients on 

immunosuppressive drugs.

Clinical features:

–intestinal perforation & haemorrhage

Severe pneumonia

–shock, sepsis(gram-negative 

septicaemia)

meningitis                   Coma

–eosinophilia may be limited

–Death 



Laboratory Diagnosis

 Eosinophilia,  is present in uncomplicated 

strongyloidiasis, but is lost in hyper infection.

 Serology : ELISA test

 Direct stool smears (larvae)

 Faeces  culture. . 

 Histological examination of duodenal or jejunal

biopsy specimens obtained by endoscopy can 

demonstrate adult worms embedded in the mucosa.

.



Treatment

Ivermectin.

Or albendazole

No public health 

strategies for 

controlling are active 

at global level.



Thank You
Next lecture

•Cestodes
•(Tapeworms) 


