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Nematode infections in humans include ascariasis, trichuriasis, hookworm, enterobiasis, strongyloidiasis, 
filariasis, and trichinosis, among others. The phylum Nematoda, also known as the roundworms, is the 
second largest phylum in the animal kingdom, encompassing up to 500,000 species. Members of Nematoda 
are elongated, with bilaterally symmetric bodies that contain an intestinal system and a large body cavity. 
Many roundworm species are free living in nature. Recent data have demonstrated that approximately 60 
species of roundworms parasitize humans. Intestinal roundworm infections constitute the largest group of 
helminthic diseases in humans. According to a 2005 report by the World Health Organization (WHO), 
approximately 0.807-1.221 billion humans have ascariasis, 604-795 million have trichuriasis, and 576-740 
million have hookworm infections worldwide. These parasites cause a multitude of signs and symptoms ad 
complications. It is not difficult to get rid o them ,however. Given below is the infestations caused by them 
geographically.

Trichuriasis: Infection with T trichiura is one of the most prevalent nematode infections worldwide; 
approximately 800 million persons have trichuriasis worldwide, most abundantly in warm moist regions. 
Infection rates of up to 75% were found in young schoolchildren in Puerto Rico. Enterobiasis: Pinworm is also 
highly prevalent throughout the world, particularly in countries of the temperate zone. Children are most 
commonly infected. Estimated prevalence rates among children in various world regions are 4–28%. 
Ascariasis: Ascaris, or roundworm, infection is the common helminthic infection in humans, with an 
estimated worldwide prevalence of 1 billion. The causative organism, A lumbricoides, is cosmopolitan in 
distribution, being most abundant in tropical countries. Hookworm: Human infection with the 2 species of 
hookworm, A duodenale and N americanus, is estimated to affect approximately 550-750 million people. 
Strongyloidiasis: The infection is more common in tropical countries with poor sanitation, especially in 
countries of Southeast Asia and parts of Africa. Strongyloides stercoralis is also endemic in Jamaica and 
presumably elsewhere in the Caribbean. An estimated 30-100 million persons worldwide have 
strongyloidiasis. Trichinosis: Trichinella species are distributed throughout the world and are spread widely 
in nature among a large number of carnivorous animals, with humans acting as an incidental host. Trichinosis 
has been a major public health problem and has been reported in many Asian countries, including China, 
Japan, Korea, and Thailand. Dracunculiasis: Estimates of the number of people infected with Dracunculus 
medinensis in Africa, the Middle East, India, and other tropical areas range from 50-150 million. An aggressive 
eradication campaign has been underway to eliminate D medinensis, which is called the Guinea worm. 
Filariasis: An estimated 120 million people are infected with Wuchereria bancrofti, Brugia malayi, and Brugia 
timori.
Loiasis: Loa loa is irregularly distributed in Africa. It is estimated that between 3 and 13 million people in West 
and Central Africa are infected. Onchocerciasis: Onchocerca volvulus infects 20 million people in West, 
Central, and East Africa and another 1 million people in scattered foci in Central America and South America. 
The disease caused by this filarial worm is called river blindness. Anisakiasis: Approximately 20,000 cases 
of anisakiasis are reported annually worldwide; over 90% are from Japan and most others from Spain, the 
Netherlands, and Germany, depending on the habits of fish consumption. DISEASE DIAGNOSIS amply talks 
about Nematode infections.

INTERPRETATION has turned pictorial and gives amini colour atlas of various hematologic pathologies.

TROUBLESHOOTING continues with common Laboratory procedures. And of course, BOUQUET is still 
around.

HAPPY NEW YEAR!!
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prevalent throughout the world, particularly in countries of the temperate 
zone. Children are most commonly infected. Estimated prevalence rates 
among children in various world regions are 4–28%.  
Ascaris, or roundworm, infection is the common helminthic infection in 
humans, with an estimated worldwide prevalence of 1 billion. The 
causative organism, A lumbricoides, is cosmopolitan in distribution, 
being most abundant in tropical countries.  Human infection 
with the 2 species of hookworm, A duodenale and N americanus, is 
estimated to affect approximately 550-750 million people. 

 The infection is more common in tropical countries 
with poor sanitation, especially in countries of Southeast Asia and parts 
of Africa. Strongyloides stercoralis is also endemic in Jamaica and 
presumably elsewhere in the Caribbean. An estimated 30-100 million 
persons worldwide have strongyloidiasis.  Trichinella 
species are distributed throughout the world and are spread widely in 
nature among a large number of carnivorous animals, with humans 
acting as an incidental host. Trichinosis has been a major public health 
problem and has been reported in many Asian countries, including 
China, Japan, Korea, and Thailand.  Estimates of the 
number of people infected with Dracunculus medinensis in Africa, the 
Middle East, India, and other tropical areas range from 50-150 million. 
An aggressive eradication campaign has been underway to eliminate D 
medinensis, which is called the Guinea worm.  An estimated 
120 million people are infected with Wuchereria bancrofti, Brugia malayi, 
and Brugia timori.  Loa loa is irregularly distributed in Africa. It is 
estimated that between 3 and 13 million people in West and Central 
Africa are infected.  Onchocerca volvulus infects 20 
million people in West, Central, and East Africa and another 1 million 
people in scattered foci in Central America and South America. The 
disease caused by this filarial worm is called river blindness. 

 Approximately 20,000 cases of anisakiasis are reported 
annually worldwide; over 90% are from Japan and most others from 
Spain, the Netherlands, and Germany, depending on the habits of fish 
consumption.

 are usually asymptomatic or 
subclinical.  may be fatal in immunocompromised 
patients and in newborns.  can cause some GI 
problems (eg, abdominal pain, diarrhea, anorexia, weight loss, malaise). 

 can cause serious anemia.  can result in 
blindness (river blindness).  can cause life-threatening 
manifestations, including myocarditis, CNS involvement, and 
pneumonitis.  may become embedded in the 
gastric mucosa; endoscopy may reveal erythema, edema, severe 
erosive gastritis, a tumorlike nodule, or ulcerations. 

 result in symptoms from inflammatory 
responses in vital organs and nutritional deficiencies. 

Nematode infections have no known racial predilection.
Nematode infections have no known sexual predilection.
E vermicularis infection (pinworm) is more common in children 

than in adults.
Several clinical signs and symptoms can occur in patients with 

nematode infections.
 - Löeffler or Löefflerlike syndrome (ascariasis, hookworm 

infections, strongyloidiasis) 
 Fever
 Cough
 Blood-tinged sputum
 Wheezing
 Rales

Ascariasis:

Hookworm:

Strongyloidiasis:

Trichinosis:

Dracunculiasis:

Filariasis:

Loiasis:

Onchocerciasis:

Anisakiasis:

l
l
l
l
l

Mortality/Morbidity: 

Race: 
Sex: 
Age: 

History: 

Nematode infections
Strongyloidosis

Intestinal nematodes

Hookworms Onchocerciasis
Trichinosis

Larvae of Anisakis species

Some of the more 
serious nematode infections

Lung invasion

NEMATODE INFECTIONS
Background

Pathophysiology

Epidemiology

Nematode infections in humans include ascariasis, trichuriasis, 
hookworm, enterobiasis, strongyloidiasis, filariasis, and trichinosis, 
among others. The phylum Nematoda, also known as the roundworms, 
is the second largest phylum in the animal kingdom, encompassing up to 
500,000 species. Members of Nematoda are elongated, with bilaterally 
symmetric bodies that contain an intestinal system and a large body 
cavity.  are free living in nature. Recent data 
have demonstrated that approximately 60 species of roundworms 
parasitize humans. Intestinal roundworm infections constitute the 
largest group of helminthic diseases in humans. According to a 2005 
report by the World Health Organization (WHO), approximately 0.807-
1.221 billion humans have ascariasis, 604-795 million have trichuriasis, 
and 576-740 million have hookworm infections worldwide. 

The life cycle of parasitic nematodes is clinically important. Some 
nematode infections can be transmitted directly from infected to 
uninfected people; in others, the nematode eggs must undergo a 
process of maturation outside the host. In a third category, the parasites 
may spend a part of their life cycle in the soil before becoming infective to 
humans.  definitive diagnosis of 
nematode infections depends on demonstration of the stage of the life 
cycle in the host. Nematodes, as with most other worms infectious to 
humans, almost never complete their entire life cycle in the human host.  

 are complex and highly varied. Some 
species, including Enterobius vermicularis, can be transmitted directly 
from person to person, while others, such as Ascaris lumbricoides, 
Necator americanus, and Ancylostoma duodenale, require a soil phase 
for development. Because most helminthic parasites do not self-
replicate, the acquisition of a heavy burden of adult worms requires 
repeated exposure to the parasite in its infectious stage, whether larva or 
egg. Hence, clinical disease, as opposed to asymptomatic infection, 
generally develops only with prolonged residence in an endemic region. 
Unlike with protozoan infections, a casual or a low degree of exposure to 
infective stages of parasitic nematodes usually does not result in patent 
infection or pathologic findings. Repeated or intense exposure to a 
multitude of infective stage larvae is required for infection to be 
established and disease to arise. Anisakis species cause erosive and/or 
hemorrhagic lesions in or near the main lesion, forming a tunnel through 
the gastric mucosa to the submucosa. 

 are features of many nematode 
infections; when unexplained, these symptoms should always prompt a 
search for occult roundworm infection. Humans do not appear to 
develop significant protective immunity to intestinal nematodes, 
although the mechanisms of parasite immune evasion and host immune 
responses to these infections have not been elucidated in detail. 

 Infection with T trichiura is one 
of the most prevalent nematode infections worldwide; approximately 
800 million persons have trichuriasis worldwide, most abundantly in 
warm moist regions. Infection rates of up to 75% were found in young 
schoolchildren in Puerto Rico.  Pinworm is also highly 

Many roundworm species

As with other parasitic infections,

The life cycles of nematodes

Eosinophilia and elevated serum 
immunoglobulin E (IgE) levels

Frequency: International: Trichuriasis:

Enterobiasis:

DISEASE DIAGNOSIS
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 Dyspnea
 Substernal pain
 Eosinophilia
 Pulmonary consolidations
 Urticaria
 Asthma
 Angioneurotic edema

 May be asymptomatic (small number)
 Diarrhea
 Abdominal pain (usually vague)
 Vomiting (rarely)
 Abdominal cramps/colic
 Constipation(occasionally)

 Myalgias
 Weakness or prostration
 Fever
 Pain upon swallowing
 Edema and spasm
 Rashes and formication
 Photophobia
 Periorbital and facial edema
 Sweating
 Encephalitis, yocarditis nephritis
 Conjunctivitis
 Pneumonia, eningitis neuropathy
 Subconjunctival, retinal, and ungual hemorrhages

 Inflammatory signs (pain, tenderness, swelling, erythema)
 Orchitis
 Lymphadenitis/lymphangitis
 Fever
 Lymphedema and elephantiasis
 Abscesses
 Hypereosinophilia
 Chyluria
 Obstructive signs (lymphatic varices, ydrocele

 Calabar swellings (recurrent subcutaneous inflammation/swelling)
 Eye worm (adults or larvae migrating under conjunctiva)
 Eosinophilia (may exceed 70%)
 Fever, irritability, urticaria, and pruritus

 Dermatitis
 Nodules
 Lymphadenitis

Ocular changes [  Intraocular microfilariae  Punctate keratitis 
 Sclerosing keratitis  Anterior uveitis chorioretinitis  Optic 

neuritis  Optic atrophy  Glaucoma  Blindness (river blindness)]

 Allergic manifestations  [  Erythema  Urticaria  Pruritus 
 Nausea  Vomiting  Giddiness  Syncope  Fever 

(occasionally)]
 Local lesions  [  Papule  Sterile blister  Ulceration  Abscesses]
 Worm protrusion from skin [  Toxocariasis - Toxocara 

canis/Toxocara cati, visceral or ocular larva migrans] 
 Ocular larva migrans [  Cutaneous larva migrans - Ancylostoma 

braziliense, Ancylostoma  caninum, creeping eruption] 

Intestinal invasion 

Muscle and other tissue invasion - Trichinosis 

Lymphatic filariasis -  bancrofti, B malayi, B timori

Loiasis - oa loa

Onchocerciasis -  O volvulus

Dracunculiasis - D medinensis, Guinea worm disease 

w
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Secondary infection [  Anisakiasis - Anisakis simplex, 
Pseudoterranova decipiens]

 Eosinophilia
 Visceral larva migrans

Itching and red papules
 Serpiginous track

Edema and acute inflammation
 Scars

Violent epigastric pain
 Mild fever
 Nausea
 Vomiting
 Diarrhea
 Allergic reactions

In heavily infected people, trichuriasis appears to manifest as mild 
anemia, eosinophilia, bloody diarrhea (classic trichuris dysentery 
syndrome), growth retardation (chronic trichuris colitis with growth 
retardation), abdominal pain, finger clubbing, and rectal prolapse 
(especially in children). See the image below.

The most common symptom of pinworm infection is nocturnal perianal 
pruritus. Occasionally, the migration of the parasite produces ectopic 
disease (eg, appendicitis, chronic salpingitis, ulcerative lesions in the 
small or large bowel). Enuresis has been blamed on the pinworm. 

A more serious complication of ascariasis is encountered when a mass 
of worms obstructs the lumen of the small bowel. This acute abdominal 
condition is commonly observed in children with heavy infections. The 
presentation is similar to that of acute intestinal obstruction, with 
vomiting, abdominal distention, and cramps. 

 is encountered when Ascaris worms invade the biliary duct 
and cause pancreatic-biliary ascariasis. The most common presenting 
feature is abdominal pain, observed in 98% of patients. Less common 
features include ascending cholangitis, acute pancreatitis, and, rarely, 
obstructive jaundice.  results in 
intrauterine growth retardation. See the image below.

w

A typical Trichuris trichiura egg in feces. 
E vermicularis infection (pinworm)

Ascaris lumbricoides egg in feces (formalin-ethyl acetate 
sedimentation method). 

Physical
T trichiura infections

A lumbricoides infection

Another obstructive 
syndrome

Ascariasis in pregnant women
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Diagnostic Considerations

Differential Diagnoses

Laboratory Studies

Imaging Studies

Other Tests

Medical Care

Nonfilarial causes of lymphangitis

Nonfilarial causes of lymphedema, chyluria, and elephantiasis
 

  
 

l
l
l
l
l
l
l
l
l
l
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l
l
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Stool examination for intestinal 
nematodes

Examination of larvae
Filariasis - 

Membrane filtration technique,
Distinction of species by larval examination

Onchocerciasis
Toxocariasis

Trichinosis Anisakiasis

Larvae in sputum
Lung radiography

Ultrasonography

Onchocerciasis:

Histologic Findings: 

In 
dracunculiasis,

Treat
Surgical Care: 

 include acute bacterial lymphangitis, 
phlebitis, and plague (unusual). 

 include 
the following:  processes (eg, tumor, 
fungus),  or phlebitis,  insufficiency, 

 deficiencies,  (eg, Milroy disease), soil-
obstructing lymphatics,

Acute Pancreatitis
Anemia
Anthrax
Appendicitis
Asthma
Cholecystitis
Crohn Disease
Diverticulitis
Hodgkin Lymphoma
Leprosy
Lymphedema
Lymphogranuloma Venereum
Physical Medicine and Rehabilitation for Systemic Lupus 
Erythematosus
Tuberculosis

Laboratory studies are as follows: 
 using native, zinc sulfate flotation, or formalin-ethyl acetate 

sedimentation techniques (based on characteristics of eggs or larvae in 
stool or adult worm, if passed; cellophane-tape impression for 
pinworms).  or adult worms taken from the tissue, 
characteristic microfilariae on blood smear, eosinophilia. 

 Knott technique, and thick blood smear 
(Giemsa stained).  - 
Challenging and may require expert examination.  - 
Identified by skin snip/biopsy showing larvae.  - Enzyme-
linked immunosorbent assay (ELISA) and, occasionally, biopsy. 

 - Muscle biopsy and ELISA.  - Latex-based 
agglutination, immunofluorescence, indirect hemagglutination, 
complement fixation, immunoblotting, and ELISA. 

Imaging studies are as follows:  or adult worms 
observed on radiologic studies (uncommon).  for 
Löeffler syndrome.  - Useful in the diagnosis of 
ascariasis as a cause of biliary tract disease.

 Skin snip, nodulectomy, slit-lamp examination, and 
Mazzotti test are helpful.

Characteristic eggs, worms, or larvae in tissue.

Nematode infections need to be identified and treated accordingly. 
 the best treatment is direct removal of worms from 

tissue, taking care not to break the worm.  secondary infections.
Acute intestinal obstruction and perforation in patients 

with ascariasis may require surgical treatment. 

Infiltrative or granulomatous
Chronic venostasis Cardiac

Nutritional Heredity Lateritious 

Long-standing lymphatic 

Hookworms

S stercoralis infection

T spiralis infection

Anisakiasis

Ingestion of 
mature eggs Larval penetration of 
skin Larvae introduced into human host

Ingestion of raw or undercooked fish

The major manifestations of hookworm disease include iron deficiency 
anemia and chronic protein energy malnutrition. The development of 
these clinical features depends not only on the worm burden but also on 
the amount of absorbable dietary iron.  of worm 
attachment to small intestine mucosa, abdominal pain, diarrhea, and 
weight loss may be noted. In addition, malabsorption has been reported 
in children and, less commonly, in adults.

Burning or colicky abdominal pain, often epigastric, occurs and is 
associated with diarrhea and the passage of mucus.  with 
strongyloidiasis report nausea, vomiting, and weight loss, with evidence 
of malabsorption or of protein-losing enteropathy. 

 of the lungs and other tissues may occur with hyperinfection, 
usually in immunocompromised hosts. In this syndrome, the worm is 
able to complete its entire life cycle in the human, and the symptoms are 
related to the large burden of larvae migrating in the host. 

 diffuse pulmonary infiltrates, ileus, shock, 
and meningitis or sepsis due to gram-negative bacilli may occur. See the 
image below.

Myositis with pain, swelling, and weakness is common; it usually first 
develops in the extraocular muscles and then involves the masseters, 
neck muscles, limb flexors, and lumbar muscles. Some patients report 
headache, cough, shortness of breath, hoarseness, and dysphagia. 

The ingestion of a parasitized fish with a nematode of the Anisakis genus 
may elicit symptoms within few hours.  
associated to anisakiasis have been described: gastric, intestinal, 
ectopic (or extragastrointestinal), and allergic. The onset of gastric 
anisakiasis begins within a few hours (generally 1 to 2 hours), when a live 
Anisakis larva reaches the human stomach.  of the infection 
elicits severe epigastric pain, vomiting, diarrhea, and a mild fever. 
Generally, acute symptoms resolve within a few days, but untreated 
gastric disease can lead to chronic ulcer like symptoms lasting for weeks 
to months.  include small bowel obstruction, ileal 
s tenos is ,  in tussuscept ion ,  in tes t ina l  per fo ra t ion ,  and  
pneumoperitoneum.

The following are potential causes of nematode infections: 
 in fecally contaminated food or drink. 

 (hookworms and S stercoralis).  
by arthropod vector (mosquitoes for filariasis and flies for O volvulus). 

 or cephalopods contaminated by 
third stage larvae (anisakiasis). 

During the phase

Some patients

Massive larval 
invasion

Severe 
generalized abdominal pain,

Four principal clinical syndromes

Acute phase

Rare complications

Strongyloides eggs in native examination from feces of a newborn. 

Causes

JAN/FEB
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filariasis

Anthelmintic agents: 

 due to W bancrofti and B malayi infection may require surgical 
intervention to increase lymphatic drainage. This is unusual and likely 
observed in long-term residents of endemic areas who have been 
subjected to extensive exposure to the parasite. 

Consultations are as follows:
Gastroenterologists
Parasitologists
Radiologists
Dermatologists
Chest diseases specialists

No special diet is required.
No restrictions are necessary. In lymphatic filariasis, if edema 

is a problem, the patient may want to elevate legs while sitting. 
The goals of pharmacotherapy are to eradicate 

the infestation, to reduce morbidity, and to prevent complications. 
Parasite biochemical 

pathways are different from the human host; thus, toxicity is directed to 
the parasite, egg, or larvae. Mechanism of action varies within the drug 
class. Antiparasitic actions may include the following: 

 causing irreversible block of glucose uptake. 
 inhibition.  neuromuscular blockade. 
 inhibition.  

resulting in intracellular calcium loss.  of the schistosome 
tegument.  to chloride ions via 
chloride channels alteration.  

Used for hookworm, pinworm, and roundworm. Decreases 
ATP production in worm, causing energy depletion, immobilization, and, 
finally, death. Indicated for treating E 
vermicularis (pinworm), T trichiura (whipworm), A lumbricoides 
(common roundworm), A duodenale (common hookworm), N 
americanus (American hookworm) in single or mixed infections. Efficacy 
varies as a function of such factors as preexisting diarrhea and GI transit 
time, degree of infection, and helminth strains. Causes worm death by 
selectively and irreversibly blocking uptake of glucose and other 
nutrients in susceptible adult intestine where helminths dwell. 

Member of avermectin class (broad-spectrum antiparasitic 
agents). Unique mode of action. Binds selectively with high affinity to 
glutamate-gated chloride ion channels in invertebrate nerve and muscle 
cells. Increases permeability of cell membrane to chloride ions. Results 
in hyperpolarization of nerve or muscle cell, causing parasite paralysis 
and death. Also affects other ligand-gated chloride channels (eg, those 
gated by GABA). Active against various life-cycle stages of most 
nematodes. Active against O volvulus tissue microfilariae but not adult 
form. Activity against S stercoralis limited to intestinal stages. 

Readily absorbed from GI tract, partially degraded in vivo, 
and excreted in urine. Paralyzes worm muscle; thus, worm expelled by 
normal intestinal peristalsis. Exhibits wide therapeutic index. Not 
available in the United States. 
Depolarizing neuromuscular blocking agent and cholinesterase inhibitor 
that results in spastic paralysis of worm. Active against E vermicularis 
(pinworm), A lumbricoides (roundworm), and A duodenale (hookworm). 

Effective in treating filariasis 
specific for W bancrofti, B malayi, and L loa. Does not contain any toxic 
metallic elements. Not recommended as DOC because of severe 
adverse effects. Recommended if therapy with mebendazole fails or 
unavailable. 

Consultations

l
l
l
l
l
Diet: 
Activity: 

Medication Summary: 

Class Summary: 

View full drug information: 

Inhibition of 
microtubules, Tubulin 
polymerization Depolarizing
Cholinesterase Increased cell membrane permeability,

Vacuolization
Increased cell membrane permeability

Albendazole 
(Albenza): 

Mebendazole (Vermox): 

Ivermectin 
(Mectizan): 

Piperazine 
(Vermizine): 

Pyrantel pamoate (Antiminth, Pin-Rid): 

Diethylcarbamazine citrate (Hetrazan): 

Further Outpatient Care: 

Good hygiene
Avoidance of sources of infection

Public 
health activities

l
l

l
l
l
l
l
l
l
l

l

l
l

Ascariasis should always be treated
Long-term diethylcarbamazine treatment

l
l

l

Patients who have undergone treatment for 
nematode infections should undergo follow-up stool studies at 2 weeks 
and re-treatment, if necessary. 

Preventive measures are as follows:  and sanitation. 
 (eg, arthropod bites, rivers/streams, 

contaminated soils, consumption of raw or undercooked fish). 
 such as vector control.

Potential complications of nematode infections are as follows:
Vomiting worms - Ascariasis, Anisakiasis
Worm migration 

Cholangitis (migration to common bile duct)
Pancreatitis (migration to pancreatic duct)
Appendicitis (migration to appendix)
Diverticulitis (migration to diverticula)

Liver abscess
Intestinal obstruction, volvulus
Intussusception
Bowel penetration
Anemia, hypoproteinemia - Hookworm
CNS infection -Strongyloides infection
Onchocerciasis - Blindness
Filariasis - Lymphatic destruction leading to severe edema 
(elephantiasis)
Anisakiasis - Rare complications include small bowel obstructions, 
ileal stenosis, intussusception, intestinal perforation, and 
pneumoperitoneum 
Neurohelminthiasis - CNS migrations and infection
Visceral worms 

Hepatitis
Splenomegaly
Pleuritis
Peritonitis
Eosinophilic granuloma
Other organ damage because larvae migrate for as long as 6 
months

Light-to-moderate nematode infections carry a good prognosis. 
Prognosis depends on the organ infected and the extent of the infection. 

 because of the risk of migrating 
adult worms.  and 
immunomonitoring of patients with filariae are essential in endemic 
areas to arrest and prevent pathology. 

Avoid fecally contaminated food, water, and soil.
Avoid bites by arthropod vectors. Use insect repellants and other 
protective measures, eg, proper clothing.
Avoid rivers, streams, and soils known to be infected.

Deterrence/Prevention

Complications

Prognosis

Patient Education

w
w
w
w

w
w
w
w
w
w
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Acute lymphocytic leukemia (L1) ALL T-cellAcute lymphocytic leukemia (L2)

Chronic lymphocytic leukemia Acute Myelogenous Leukemia (M5b)Acute lymphocytic leukemia (L3)

Acute Myelogenous Leukemia (M2) Acute Myelogenous Leukemia (M6) Acute Myelogenous Leukemia (M5)

Acute Myelogenous Leukemia (M3) Acute Myelogenous Leukemia (M7) Acute Myelogenous Leukemia (M4)

Acute Myelogenous Leukemia (M2e) Chronic lymphocytic leukemia (B cell) Acute T cell lymphocytic leukemia

Colour Atlas of Haematological Pathologies
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Acute Myelogenous Leukemia (M0) Chronic lymphocytic leukemia (large cell)
 

Chronic lymphocytic leukemia (large cell)

Chronic lymphocytic leukemia 
 

(small cell) Chronic lymphocytic leukemia Chronic lymphocytic leukemia
 

Acute Myelogenous Leukemia (M4-auer rods) Acute Myelogenous Leukemia (M3-auer rods)

Acute Myelogenous Leukemia (M3-auer rods) Hypoplastic acute leukemia (bone marrow) Hypoplastic acute leukemia (bone marrow)

Acute Myelogenous Leukemia (M2Ba) Lymphoblastic hairy cell leukemia Acute Myelogenous Leukemia (M7)

Acute Lymphocytic Leukemias (ALL) Acute Myelogenous Leukemia (M4e) Acute Myelogenous Leukemia (M4- NSE)
 

Chronic T cell leukemia (sezary cell)
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Acute Myelogenous Leukemia (M1) Acute Myelogenous Leukemia (M6a- PAS)
 

Acute Myelogenous Leukemia (M6- PAS)

Acute Myelogenous Leukemia (M5a) Acute Myelogenous Leukemia (M2-auer rods) Acute Myelogenous Leukemia (M5- NSE)

Acute Myelogenous Leukemia (M4- MPO) Acute Myelogenous Leukemia (M6- Fe) Acute Myelogenous Leukemia (M7)

Acute Myelogenous Leukemia (M6a- PAS) Acute Myelogenous Leukemia (M6- PAS) Aplastic anemia

Hairy cell leukemia variant Chronic Prolymphocytic Leukemia Chronic myelogenous leukemia

Acute myelofibrosis Hairy cell leukemia variant Hepatosplenic T cell leukemia
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In Lighter Vein

Wisdom Whispers

Wife: "I look fat. Can you give me a compliment?" 
Husband: "You have perfect eyesight."

Two blondes fell down a hole. One said, "It's dark in 
here isn't it?" The other replied, "I don't know; I can't 
see."

A lawyer was just waking up from anesthesia after 
surgery, and his wife was sitting by his side. His eyes 
fluttered open and he said, "You're beautiful!" and 
then he fell asleep again. His wife had never heard 
him say that so she stayed by his side. 
A couple of minutes later, his eyes fluttered open 
and he said, "You're cute!" Well, the wife was 
disappointed because instead of "beautiful," it was 
"cute." She asked, "What happened to 'beautiful'?" 
His reply was "The drugs are wearing off!" 

One day Bill complained to his friend that his elbow 
really hurt. His friend suggested that he go to a 
computer at the drug store that can diagnose 
anything quicker and cheaper than a doctor. 
''Simply put in a sample of your urine and the 
computer will diagnose your problem and tell you 
what you can do about it. It only costs $10." Bill 
figured he had nothing to lose, so he filled a jar with a 
urine sample and went to the drug store. Finding the 
computer, he poured in the sample and deposited 
the $10. The computer started making some noise 
and various lights started flashing. After a brief 
pause out popped a small slip of paper on which was 
printed: "You have tennis elbow. Soak your arm in 
warm water. Avoid heavy lifting. It will be better in two 
weeks." 
Later that evening while thinking how amazing this 
new technology was and how it would change 
medical science forever, he began to wonder if this 
machine could be fooled. He mixed together some 
tap water, a stool sample from his dog and urine 
samples from his wife and daughter. He went back 
to the drug store, located the machine, poured in the 
sample and deposited the $10. The computer again 
made the usual noise and printed out the following 
message: 
“Your tap water is too hard. Get a water softener. 
Your dog has worms. Get him vitamins. Your 
daughter is using cocaine. Put her in a rehabilitation 
clinic. Your wife is pregnant with twin girls. They 
aren't yours. Get a lawyer. And if you don't stop 
jerking off, your tennis elbow will never get better."

Brain Teasers

JAN/FEB

ANSWERS: . 1.e, 2.a, 3. A, 4.a

1. What are the disadvantages of EDTA 

if used in excess? 

A. RBCs and WBC shrinks 

B. PCV redused 

C. MCHC increased 

D. Platelets swell and disintegrate 

E. All. 

2. T h r o m b i n  c o n v e r t s  s o l u b l e  

fibrinogen into insoluble fibrin clot in 

the presence of: 

A. Calcium ions 

B. Calcium oxalates 

C. Potassium 

D. All.

3. How much blood should be 

added to 8 mg EDTA vial for 

good results? 

A. 3–4 mL 

B. 5–6 mL 

C. 1–2 mL 

D. 6–8 mL.

4. 29. Highest hemoglobin is found 

in: 

A. Neonates 

B. Adult male 

C. Adult female 

D. Children.
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TROUBLESHOOTING

Gram Stain Procedure

1. Prepare and heat-fix smears. 

2. Prepare the smears of S. epidermidis and N. sicca on a second 
slide.  Heat-fix. 

3. Stain the slides as follows: 

 a. Flood the crystal violet for one minute. 

 b. Pour off excess dye and wash gently in tap water and drain 
the slide against a paper towel.

  c. Expose the smears to Gram's iodine for one minute by 
washing with iodine, then adding more iodine and leaving it 
on the smear until the minute is over. 

 d. Wash with tap water and drain carefully. (Do not blot.) 

 e. Wash with 95% alcohol for 30 seconds. 

 f. Wash with tap water at the end of the 30 seconds to stop the 
decolorization.  Drain. 

g. Counterstain with 0.25% safranin for 30 seconds. 

h. Wash, drain, blot, and examine under oil. 

i. Draw the cells showing morphology, grouping, and relative 
sizes. Color a few of the cells of each bacterial species to 
show the Gram reaction.

j. Save these slides and the ones from parts B & C of this 
exercise to use at the next lab period. 

 

1. Because the smear made from the broth will be a thin smear and 
nearly invisible to the naked eye even after staining, it may be 
advisable to draw a ring with a felt open on the under side of the 
slide to mark the area in which the broth smear will be made.  
Also, when making a smear from broth do not add a drop of 
water to the slide.

2. Hear-fix the smears, Gram stain them with the above procedure, 
and examine them.  When focusing the broth smear use the 
technique suggested for thin smears. 

3. Compare the appearance of the cells in the two smears.

: 

1. Place a slide micrometer on the stage of the microscope with the 
ruled area directly over the center of the condenser lens. 

2. Look through the eyepiece with the low power objective in place and 
identify the ocular micrometer, check by turning the eyepiece.  Note 
the number of gradations between numbers. 

3. Focus the stage micrometer scale and note the gradations that are 
0.01 mm apart and those which are 0.1 mm apart (if present).  Adjust 
the two scales so that they are parallel and partially superimposed. 

4. Align an ocular micrometer line with a stage micrometer line at the 

Procedure:

Microorganism Measuring Procedure: 

A. Slant Cultures

B. Broth Cultures

Procedure

left side of the field.  Look for another ocular micrometer line toward 
the right side of the field which is aligned similarly with a stage 
micrometer line. 

5. Count the number of graduations between the two aligned marks.  
Count the number of ocular micrometer divisions which span the 
observed number of  mm. 

6. Divide the distance by the number of divisions to determine the 
distance between each two ocular micrometer divisions.  Record the 
results on the chart provided. 

7. Repeat the procedure using the high dry objective and the oil 
immersion objective.  Note that with the higher magnifications the 
stage micrometer lines look thick.  It is necessary at these 
magnifications to align an ocular micrometer line along one edge of a 
stage micrometer line and choose a second ocular micrometer line 
also lying along the corresponding edge of a stage micrometer line. 

8. Record on the board the calibration of your assign microscope using 
the oil immersion objective. 

9. Measure the diameter of the microscope field on low power, high dry, 
and oil immersion using the stage micrometer. 

10. Return the stage micrometer to its case after carefully wiping off the 
oil. 

11. Measure a rod-shaped bacterium, a coccus, a yeast cell, a 
protozoan, and a human red blood cell.  Record the results.

 

Bacterial culture 24-48 hrs old, 3-5% H O  2 2

A. On a plate/slant 

 1.  To a plate or slant add 2 drops of H O  2 2

 2.  Observe for the evolution of bubbles (catalase positive reaction) 

B. On a slide 

 1.  Pick a colony from a plate with a wooden applicator stick (do not 
use a loop) 

 2.  Smear colony on a clean, dry slide and apply 5 drops of H O  2 2

 3.  Observe for the evolution of bubbles (catalase positive reaction) 

1. Prepare smears of organisms to be stained. 

2. Heat fix the smears. 

3. Cut or tear absorbent paper (bibulous paper) to fit the slide leaving 
one end for handling.  Do not allow the paper to protrude beyond the 
slide, but the smears must be covered. 

4. Place the slide on wire gauze on a ring stand. 

5. Saturate the paper with carbolfuschin. 

6. Heat the slides with a hand-held bunsen burner until steam can be 
seen rising from the surface.  Alternately remove the burner and 
reheat the slide to maintain steaming for 3-5 minutes.  As the paper 
begins to dry during the staining process add a drop or two of 
carbolfuschin to keep the slide moist.  Adding too much stain will cool 

Catalase and Porphyrin Detection Procedure:

Catalase Test 

Acid-Fast Procedure

Materials: 

Procedure: 
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the slide (and drip on the bench).  Overheating the slide or letting it 
dry will distort the cells.  Under heating the slide will fail to stain acid-
fast cells. 

7. At the end of staining remove the paper with tweezers and wash the 
slide thoroughly. 

8. Drain the slide. 

9. Decolorize with acid-alcohol for 30 seconds. 

10. Rinse, drain, and counterstain with methylene blue for 45 seconds. 

11. Rinse, blot, and examine. First observe each organism on its 
separate smear.  Then examine the mixed smear. 

12. Acid-fast organisms will appear red and non-acid-fast organisms will 
be blue. 

1.  Clean and dry microscope slides thoroughly.

2.  Flame the surface in which the smear is to be spread.

3.  Flame the inoculating loop.

4. Transfer a loop full of tap water to the flamed slide surface.

5. Reflame the loop making sure the entire length of the wire that will 
enter the tube has been heated to redness

6. Remove the tube cap with the fingers of the hand holding the loop.

7. Flame the tube mouth.

8. Touch the inoculating loop to the inside of the tube to make sure it is 
not so hot that it will distort the bacterial cells;  then pick up a pinhead 
size sample of the bacterial growth without digging into the agar. 

9. Reflame the tube mouth, replace the can, and put the tube back in 
the holder.

Simple Stain Procedure:

Procedure:

10. Disperse the bacteria on the loop in the drop of water on the slide and 
spread the drop over an area the size  of a dime.  It should be a thin, 
even smear.

11. Reflame the inoculating loop to redness including the entire length 
that entered the tube.

12. Allow the smear to dry thoroughly.

13. Heat-fix the smear cautiously by passing the underside of the slide 
through the burner flame two or three times.  Test the temperature of 
the slide after each pass against the back of the hand.  It has been 
heated sufficiently when it feels hot but can still be held against the 
skin for several seconds.  Overheating will distort the cells.

14. Stain the smear by flooding it with one of the staining solutions and 
allowing it to remain covered with the stain for the time designated 
below.

Methylene blue - 1 minute

Crystal violet - 30 seconds

Carbol fuchsin - 20 seconds

During the staining the slide may be placed on the rack or held in the 
fingers.

15. At the end of the designated time rinse off the excess stain with 
gently running tap water.  Rinse thoroughly.

16. Wipe the back of the slide and blot the stained surface with bibulous 
paper or with a paper towel.

17. Place the stained smear on the microscope stage smear side up and 
focus the smear using the 10X objective.

18. Choose an area of the smear in which the cells are well spread in a 
monolayer.  Center the area to be studied, apply oil directly to the 
smear, and focus the smear under oil with the 100X objective.

19. Draw  the cells observed.
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