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Until the early 1940s, Giardia lamblia was considered by vir
tually all to be a simple intestinal commensal that benignly fed 
on small amounts of ingested food, never to cause symptoms 
or invade tissue. In the past 35 years this organism has estab
lished itself, through epidemics in which other pathogens were 
ruled out, as a fairly common cause of human enteropathology. 
The most common forms of symptomatic giardial illness pre
sent initially to primary care physicians and invariably are diag
nosed as “gastroenteritis” with a symptom complex of abdom
inal upset, diarrhea, cramping, flatulence, and belching. Un
like most enteritides, giardiasis may become chronic and cause 
severe weight loss, malabsorption, or generalized discomfort. 
Also, unlike most, the organism is quite sensitive to antimi
crobials and may be simply eradicated. Therefore, it is crucial 
that the index of suspicion for this illness be raised among 
family physicians, since it may be treated at the primary care 
level instead of remaining unsuspected until eventually being 
referred for a major gastrointestinal evaluation.

While examining his own stools in 1681, during 
a bout of long-standing diarrhea, Antony Van 
Leeuwenhoek was doubtlessly the first to identify
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the organism eventually to be labeled Giardia 
lamblia.1 In 1859, Vilem Dusan Fedorovich Lambl 
noted, once again, this organism in humans nam
ing it Cercomonas intestinales. The genus eventu
ally received its lasting name from Joseph 
Kuntsler as Giardia, though in 1888 an abortive 
attempt was made by Blanchard to honor Lambl 
by naming the organism Lamblia. This was unfor
tunately six years too late, although many in 
Europe still used the name Lamblia. Because of 
this confusion, in 1915, Charles Warded Stiles
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recommended Giardia lamblia and the name re
mained.2 Until the early 1940s, this organism was 
generally considered by many to be non- 
pathogenic and a simple intestinal commensal. 
Others felt it to be pathogenic with large numbers 
of clinical cases. Many of these responded favor
ably to quinacrine therapy.3 Since this time, the 
frequency and detection of giardial epidemics, in
variably through water contamination, has begun 
to increase, as has concern over its pathogenesis, 
specific mode of transmission, and proper treat
ment. Recent large outbreaks in Rome, New 
York; Leningrad; Aspen, Colorado; Washington; 
and New Hampshire; and in day care centers, with 
the only common identifiable source for cysts 
being Giardia in stools, have confirmed the suspi
cion of many that giardiasis is pathogenic. Fur
thermore, infection can lead to severe and chronic 
illness if not treated, whether in epidemic or 
endemic settings.4 7

Epidemiology
Intestinal giardiasis is seen worldwide. It is the 

most common enteric pathogen in persons coming 
to the United States from overseas. Giardia is also 
the most common pathogenic intestinal parasite 
reported to the Center for Disease Control in At
lanta, Georgia; the rate of positive stools ranges 
from zero to ten percent for individual states, and 
averages 4.1 percent for the United States.8 This 
represents a rising trend in stools found to be pos
itive for Giardia (submitted by physicians and 
health departments to state laboratories). This ris
ing trend has also been noted in Hampton County, 
South Carolina, currently being studied by the au
thors. There, the overall positivity rate has risen 
from 3.3 percent to 10 percent from 1971 to 1978, 
without the recognition of any epidemic. This has 
been reflected in most states throughout the coun
try. Although epidemic giardiasis is increasingly 
recognized, endemic giardiasis accounts for the 
vast majority of stools found to be positive for 
cysts on a regular basis.

In virtually all epidemic studies the mode of 
transmission has been through water supplies that 
have been contaminated with the Giardia cyst.
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Most frequently this has involved cross-con
tamination of drinking water with sewage or 
with inadequate treatment of sewage. However, 
with recent outbreaks in daycare centers, house
hold clustering of cases, and high rates among 
homosexual populations,9 there is good reason to 
believe that direct transmission from person to 
person occurs. This may prove to be a major mode 
of transmission in endemic situations. Giardiasis 
transmission must include food handling and sex
ual activity as well as water-borne spread from 
human or small mammal reservoirs.

The Organism
This major intestinal flagellate exists in two 

forms (Figure 1). Unfortunately, the most spec
tacular form is rarely seen on standard stool prep
arations: the trophozoite. It is wonderfully iden
tified by van Leeuwenhoek, who described the 
classic pear shape, with a broad anterior that 
comes to a blunt point posteriorly with two large 
nuclei appearing much like eyeballs, and with four 
pairs of flagellae that emerge from separate, yet 
consistent and symmetric locations within the 
body. The ventral surface consists of a large, 
round, attaching or sucking, disc that is concave 
and adheres well to the duodenal mucosa (Figure 
2). In fresh preparations the trophozoite is unmis
takable with its vigorous flagellar activity and slow 
progress, constantly rolling and flipping in the 
media. The most common form identified is the 
cyst, which is a robust encasement of the delicate 
trophozoite. It is ovoid, nonmotile, and has four 
nuclei, although rarely are more than two seen by 
standard light microscopy. The trophozoites range 
in size from 5-9 x 10-12 microns. The trophozoite 
form only rarely is seen past the proximal 25 per
cent of the gastrointestinal tract and then only 
when transit time is markedly increased and the 
stools are watery. The cysts are ingested and as
sisted in the excysting process by the acid en
vironment. In the duodenum the excysting process 
is completed in the more alkaline environment10 
and the motile trophozoite goes about its work by 
attaching to the mucosa of the small bowel and
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apparently feeding on debris in the unstirred layer. duodenal biopsy evidence has shown rare
Although initially not thought to be invasive, trophozoites present down to the lamina propia;
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Figure 2. Electron m icrograph of organisms (species Giardia lamblia) 
on duodenal mucosal biopsy, show ing rounded dorsum, m ultip le 
flagellae, and ventral sucking disc. Reprinted by perm ission of the pub
lisher, Gastroenterology from  "U ltrastructura l observations on giar
diasis in a m urine m odel," by R.L. Owen, P.C. Nemanic, and D.P. Ste
vens: Gastroenterology 76:757-769, Elsevier North Holland, 1979

these apparently entered through small defects in 
the mucosal and submucosal layers. Invasion is 
apparently facilitated by any disturbance in the in
tegrity of the mucosal border.1112 The trophozoite 
form actively reproduces, shedding viable troph
ozoites which, upon transit to the distal gas
trointestinal tract, secrete their own cyst lining, 
appearing in the cyst form in the stools. Only with 
marked increase in gastrointestinal transit time (ie, 
diarrhea, short bowel syndrome) will trophozoites 
appear consistently in stool. The number of cysts 
in the stool does not correlate well with the cyst 
burden in the proximal bowel since trophozoites
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multiply with no apparent regularity and cyst 
shedding may vary tremendously from one day to 
the next.

Pathogenesis
Mechanisms of pathogenesis still remain an 

enigma, though theories abound. At first thought 
to be a commensal, then graduated to the status of
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“facultative pathogen” in the 1940s, Giardia is 
now considered to be directly pathogenic in many 
persons. Mechanical mucosal obstruction by mas
ses of trophozoites has been suggested as causal, 
yet parasite burden does not correlate with disease 
severity or degree of malabsorption. Mucosal and 
villous irritation secondary to the powerful suck
ing disc has been blamed for symptoms. In support 
of this are the occasional findings of duodenitis on 
endoscopy or barium studies of patients with 
giardiasis. Also consistent with this have been the 
findings of mucosal damage and relative deficien
cies of disaccharidase, peptide hydrolase, and 
enteropeptidase in the proximal bowel mucosa.13 
Once again, however, one would expect increased 
severity with greater numbers of trophozoites. 
This inconsistency has been blamed on possible 
variations in strains of Giardia which will remain 
unproven until good differentiation techniques are 
developed.

The association of increased prevalence of 
giardiasis with various hypogammaglobulinemic 
disorders suggests that immunologic defenses may 
play a major role in pathogenicity. Some patients 
with Giardia have been shown to have decreased 
levels of secretory IgA in the mucosal layer.14 
Strains may vary simply from multiple passage or 
may vary geographically. Recently, invasion of in
testinal mucosa and the finding of trophozoites in 
all layers of the intestinal wall in small numbers 
suggest cryptic invasion as a possible source of 
pathogenesis. However, invasion was marked by 
no localized tissue reaction around the trophozoite 
nor was presence of invasion associated with in
creased severity of illness.11,12 Other factors be
lieved to contribute to pathogenesis include 
bacterial overgrowth concomitant with giardial in
festation, and the postulated existence of a Giardia 
enterotoxin in some strains. As yet there are many 
avenues of research open with little conclusive 
evidence on pathogenic mechanisms.

Clinical Manifestations
Though symptoms range from severe malab

sorption to mild discomfort, the clinical picture of 
giardiasis can be grouped into three broad
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categories. The first may be called the “ acute” 
form which, after an incubation period of 4 to 20 
days (average 9.1 days), is heralded by the sudden 
onset of explosive, watery, foul smelling diarrhea 
with abdominal discomfort and distention, flatu
lence, foul eructation, and often nausea, vomiting, 
fatigue, anorexia, and on occasion, headache, 
chills, and low grade fever. Mucus, blood, and pus 
are seldom seen in stools and, if present, are most 
likely secondary to diarrheal irritation, not inva
sion. Eosinophilia and an elevated white blood cell 
count are seldom seen but steatorrhea and bulky, 
floating stools may be present.13,15 The acute form 
is often missed as it may attenuate after three to 
four days and simply be labeled as “ traveler's 
diarrhea” or “ acute viral gastroenteritis.” The 
second type of presentation may be called the 
“ subacute” or “ chronic” form which may be the 
initial manifestation of illness or the development 
of the acute disease into a less distressing but 
nevertheless serious illness. Characteristic of this 
stage is the relentless or intermittent course of 
mushy stools, sometimes with periodic constipa
tion, abdominal distention and flatulence, and 
slightly increased or normal numbers of stools. 
Anorexia and weight loss are characteristic of ill
ness of greater than a ten-day duration.15 If not 
treated appropriately, the subacute/chronic form 
may persist for months or years with exacerba
tions and remissions.16 Eventually, most of these 
cases will resolve without treatment. The third 
form of the illness is marked by asymptomatic cyst 
passing. In non-epidemic settings this is the most 
common form of the illness. The patient will have 
no subjective gastrointestinal complaints at the 
time of stool positivity and no past history to indi
cate abnormality. The significance of this stage 
has yet to be determined, but, as with other com
municable diseases, the asymptomatic stage may 
be the most common form of illness and source of 
infectivity, especially in the endemic setting.

Diagnosis
The mainstay for diagnosis of giardiasis has 

been the “ wet mount” examination of stools. The 
preparation combines 0- to 12-hour-old stools with
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saline and iodine to counterstain. It is still the 
simplest and only method used in many diagnostic 
laboratories.17 Formalin-ether sedimentation and 
zinc-sulfate flotation have been used to concen
trate cysts and have had minimal to moderate suc
cess. Detection varies with the skill of the exam
iner and the age of the specimen. The irregularity 
of the cyst excretion is a major reason for variable 
detection. One certain fact is that examination of 
multiple stools markedly increases the detection 
rate. Wolfe reports a sensitivity of 76 percent with 
one stool, 90 percent with two, and 97.6 percent 
with three stool specimens under direct and formal 
ether examination.13 Others have not been so for
tunate.18 An overall rough estimate would indicate 
that anywhere from 25 percent to 50 percent of 
patients with giardiasis are missed on the first 
stool examination.

Dissatisfaction with stool examinations has 
stimulated the development of better tests for de
tection of the trophozoite. These tests center 
around obtaining tissue, mucous, or aspiration 
materials from the duodenum or proximal 
jejunum. If giardiasis is suspected and multiple 
stools are negative, one may try to increase diag
nostic yield with duodenal aspiration, bowel 
biopsy, and mucous impression smears, or with 
string test capsules to collect mucous.19,20 
Duodenal aspiration is accomplished by passing a 
radio-opaque double lumen tube into the 
duodenum under fluoroscopy while draining the 
stomach with continuous nasogastric suction. 
Duodenal biopsy can be done during endoscopy or 
simply with a double lumen tube capable of suck
ing a small thickness of duodenum into a minute 
orifice in the outer lumen and cutting it off with a 
sliding blade across the orifice. Biopsies are gen
erally without any major side effects and also 
allow mucous impression. These are simply the 
mucous layer immediately contiguous to the biop- 
sied tissue section stripped away and free- 
mounted in one drop of saline. In their laboratory, 
Kamath and Murugasu have shown this to be 
100-percent effective for detection of troph
ozoite.19 The Enterotest is a small gelatine 
capsule on a string swallowed and allowed to pass 
into the duodenum (verified by bile stain on the 
string). The absorbent string is pulled back up, 
affording easy examination for trophozoites. This 
has been shown to be as effective as duodenal as
piration for detection of giardiasis.20 With multiple
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negative examinations and a remaining high index 
of suspicion, a therapeutic trial of quinacrine has 
been recommended by some; treatment has no 
known effect on enterobacteria and therapeutic 
response suggests the presence of an unidentified 
giardial infection.13 Indirect immunofluorescence 
for Giardia has yielded some success as has meas
urement of antigiardial antibodies in the serum, 
but both methods need further refinements before 
being applicable to the clinical setting.21

Treatment
Although for 40 years quinacrine has been used 

as the treatment of choice for giardiasis, other 
drugs have been advocated during the last seven to 
eight years. In almost all studies the antimalarial 
quinacrine has been shown to give parasitologic 
cures in 90 percent or more of patients with giar
diasis. The standard dosage for adults is 100 mg 
three times a day for 5 to 7 days; for children aged 
4 to 8 years, 50 mg three times a day; for ages 1 to 
4, 50 mg twice a day. At this dosage level, side 
effects are minimal, consisting of gastrointestinal 
disturbances, headaches, and diuresis. Some have 
noted mild yellow discoloration of the skin and 
sclerae, and occasionally (one percent of cases) an 
acute toxic psychosis may develop which resolves 
with discontinuance of the drug. These are seen 
most often at 1 gm/day or greater doses formerly 
used for malaria. Effective in children but not as 
well tolerated, with unknown side effects during 
pregnancy, furazolidone is the only other FDA 
approved drug in the United States for treatment 
of giardiasis. Until recently, it was the only 
antigiardial drug in suspension form, making it 
useful for children. Dosages from 5 to 16 mg/ 
kg/day up to 100 mg four times a day have been 
linked with 60 to 91 percent cure rates.22 The tox
icity of furazolidone is minimal. Most commonly 
seen are gastrointestinal disturbances, morbil
liform rashes, hypersensitivity, eg, urticaria, and 
darkening of the urine, which is clinically insignifi
cant apart from the hemolysis which may occur in 
glucose-6-phosphate dehydrogenase-deficient in
dividuals. The last available drug in the United 
States, though not approved by the FDA for giar-
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diasis, is metronidazole (Flagyl). In numerous 
studies it has had parasitologic cure rates of 70 to 
100 percent depending upon dosage schedules and 
stage of disease during the treatment. At a dosage 
of 250 mg three times a day for 7 to 10 days, it 
appears to be slightly less effective than quina- 
crine, but somewhat better tolerated.13,23,24 It may 
have slightly greater efficacy in more chronic in
fections.23 Again, the side effects of metronidazole 
at the 250 mg three times a day dosage are mini
mal, consisting mainly of gastrointestinal disturb
ances, metallic taste, xerostomia, headaches, and 
urinary frequency. Also seen is an incompatibility 
with alcohol resembling the side effects of disul- 
firam. In fact, metronidazole has been used in re
habilitation programs for alcoholics, but has had 
questionable success.25,26 At 2 gm/day levels, side 
effects are much more apparent. Also of recent 
concern have been the mutagenic effects seen in 
mice and bacteria. Although a recent large retro
spective human study could not document cancer 
risks, serum levels equivalent to doses of 2 gm/day 
have been shown to be carcinogenic in mice and 
mutagenic in bacteria.26'28 While metronidazole 
(Flagyl) is slightly less effective than quinacrine at 
lower doses, it is considered by some to be the 
drug of choice for giardiasis.

Two other nitroimidazole compounds—tini- 
dazole and nimorazole—have been clinically 
tested in comparison with metronidazole. Tinida- 
zole in a twice daily dose of 150 mg has been 
shown to be very effective with virtually no side 
effects. Parasitologic cures of 90 to 100 percent 
have been achieved in all studies after a seven-day 
course.29,30 Nimorazole is slightly less effective 
than tinidazole and seems to have comparable side 
effects with metronidazole.29,30 Since tinidazole is 
not FDA approved in the United States, further 
research needs to be done with this promising drug 
which has been effective in both epidemic and en
demic giardiasis.

Discussion
Though not as prevalent as in some areas, 

Giardia lamblia is now the most commonly iden
tified pathogenic intestinal parasite in the United
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States. Yet how often is Giardia overlooked by the 
majority of physicians to whom it will inevitably 
first present, those in primary care! Unlike many 
other forms of enteritis or colitis, giardiasis is very 
responsive to proper treatment and may become 
chronic if not properly treated. Giardiasis should 
be suspected in any diarrheal illness of longer than 
seven days, especially if foul belching and flatu
lence, abdominal cramping, and nausea and vomit
ing are present. Giardial stools are not dysenteric, 
and viral enteritis usually runs its course in less 
than seven days. If a stool specimen taken for 
other purposes discloses giardial cysts, it is rec
ommended that the person be treated. This would 
serve the purpose of eliminating the possibility of 
person-to-person contamination and cure illness 
which at that point is present but not symptomatic. 
(Many stool specimens taken because parents say 
their children have worms or are restless at night 
are yielding Giardia in greater numbers than any 
other organism.) Once giardiasis is suspected, 
three stool specimens collected every other day 
should reveal the organism. The “ Enterotest” 
gelatine capsule may be easily used in the office 
and provides a one-time immediate and quite 
gratifying diagnostic tool. The minimum recom
mended retention time for the string in the 
duodenum is four hours. The Giardia trophozoite 
is unique and easy to recognize.

Once a case is diagnosed, treatment may be 
either with quinacrine or with metronidazole. Both 
are recommended in seven-day, three times a day 
regimens. The choice of treatment involves 
balancing potential side effects and efficacy. 
Quinacrine is slightly more effective at accom
plishing parasitologic cure but does carry a one 
percent incidence of a reversible toxic psychosis. 
Metronidazole (Flagyl) is slightly less efficacious 
but seems to be better tolerated. At the two gram 
single daily dosage for three days, metronidazole 
(Flagyl) is comparable to quinacrine. However, 
that dosage level is carcinogenic in rodents, and 
mutagenic in bacteria. For children unable to swal
low tablets, furazolidone suspension at 6 to 10 
mg/kg/day in four divided doses for seven days is 
recommended. If domestic tinidazole trials are 
consistent with foreign studies, it should replace 
quinacrine and metronidazole as the drug of 
choice.

In persons from non-endemic settings, attack 
rates of symptomatic giardiasis seem to be much
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higher than those in endemic settings. This may be 
related to organism factors, immunologic factors, 
or both. Little information regarding the trans
mission, clinical spectrum of illness, epidemiol
ogy, and efficacy of treatment of giardiasis in the 
endemic setting is known. A substantial contribu
tion to the understanding of the disease can be 
made by cooperative studies done by primary care 
physicians. Such endeavors, however, must start 
with an increased clinical index of suspicion and 
improved diagnosis in the less dramatic and in the 
nonepidemic setting of office practice.
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