
  

 
 

 
  

 
 

Key points for laboratory identification of 

Cyclospora, Cryptosporidium, and Cystoisospora belli  
A B C 

D E F 

Oocysts in stool smears stained with modified acid-fast 
stain: 
A Cryptosporidium sp. 
B Cyclospora cayetanensis 
C Cystoisospora belli 

Oocysts in stool smears stained with safranin stain: 
D Cryptosporidium sp. 
E Cyclospora cayetanensis 
F Cystoisospora belli 

G H I 

Wet mount preparations 
G Cyclospora cayetanensis sequence showing sporulation event from unsporulated oocyst (far left)    

to sporulated oocyst containing 2 sporocysts (far right) under differential interference contrast 
(DIC) 

H Cystoisospora belli (UV fluorescence microscopy) 

I 
Cyclospora cayetanensis (UV fluorescence microscopy) 





 


Key points for laboratory diagnosis of cystoisosporiasis 


Cystoisospora belli 


Basic guidelines 
A. Multiple stool samples (at least 3) should be tested before a negative result is reported. 
B. To maximize recovery of oocysts, stool samples in formalin, or other fixatives, should 


be concentrated prior to microscopic examination (e.g., 10 min at 500 × g when using 
the formalin-ethyl acetate concentration procedure).   


C. Choice of diagnostic techniques depends on available equipment and reagents, experi-
ence, and considerations of time and cost.     


1.  Wet mount 
Under bright-field microscopy, the oocysts are large (25 to 30 by 10 to 19 µm) and have a typical 
ellipsoidal shape. Sporulated oocysts containing two sporocyts can be observed if the stool speci-
men is kept in potassium dichromate at room temperature for more than two days.   
 
Under UV fluorescence microscopy, the oocyst wall autofluoresces. An intense blue fluorescence is 
obtained with the preferred UV excitation filter set (330 to 365 nm). If this filter set is not available, a 
less intense green fluorescence can be obtained with blue excitation (450 to 490 nm). Other objects, 
however, can also autofluoresce. A fluorescence microscope is required and this procedure does not 
provide a stained slide that can be archived. 
 
Both differential interference contrast (DIC) and UV fluorescence microscopy are efficient and reli-
able approaches for identification of this coccidian. Objects found by UV microscopy should always 
be checked under DIC and vice versa.  
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Key points for laboratory diagnosis of cystoisosporiasis 


2.  Modified acid-fast stain 
A blue-green background, or contrasting counterstain, of 
fecal debris allows the oocysts to stand out. They are varia-
bly stained: some will stain light pink to deep purple, while 
others may be unstained. The oocysts (25 to 30 μm) have 
the typical ellipsoidal shape as shown in the wet mount; their 
internal structure will not be seen. Some oocysts may ap-
pear collapsed or distorted on one side. This staining 
method is the easiest and most practical, and provides a 
permanent record.  


A Cystoisospora belli oocyst stained with 
the modified acid-fast technique. 


3. Safranin stain 
Oocysts stain uniformly, red to reddish-orange. The oocysts (25 to 30 µm) will have the typical ellipsoi-
dal shape as in the wet mount; their internal structure may not be seen. Some oocysts may appear col-
lapsed or distorted to one side. This technique requires heating, therefore additional equipment is nec-
essary (e.g., microwave oven). 


Cystoisospora belli oocyst stained with safranin stain tech-
nique. 








 
Basic guidelines 
A. Multiple stool specimens (at least 3) should be tested before a negative result is reported. 
B. To maximize recovery of oocysts, stool specimens in formalin, or other fixatives, should be con-


centrated prior to microscopic examination (e.g.,10 min at 500 × g when using the formalin-
ethyl-acetate concentration procedure). Exception: Specimens to be used for EIA or rapid car-
tridge assays should NOT be concentrated because antigens are lost during the procedure!  


C. Choice of diagnostic techniques depends on available equipment and reagents, experience, 
and considerations of time and cost.     


Laboratory diagnosis of cryptosporidiosis 


Cryptosporidium spp. 


1.  Wet mount 
In bright-field microscopy using differential interference contrast (DIC), oocysts appear as small round struc-
tures (4 to 6 μm) similar to yeasts. They do not autofluoresce.       


2. Modified acid-fast stain  
Oocysts (4 to 6 μm) often have distinct oocyst walls and stain from light pink to bright red. However, staining may 
be variable. In particular, infections that are resolving can have colorless oocyst “ghosts.” Mature oocysts may 
have discernible sporozoites (up to 4).  







  


4.  Safranin stain 
Oocysts of Cryptosporidium often (but not al-
ways) stain a bright reddish-orange color. This 
method, advocated for Cyclospora, is not
widely used for Cryptosporidium because the 
Cryptosporidium oocysts may not always prop-
erly stain. 


 


Laboratory diagnosis of cryptosporidiosis 


3.  Direct fluorescent antibody (DFA) assay 
This technique offers the highest combination of 
sensitivity and specificity and is considered the 
gold standard by many laboratories. However, it 
does not provide a stained slide that can be ar-
chived. It requires special equipment 
(fluorescence microscope) and commercially 
available test kits.  


Methods for detection (but not confirmation) of Cryptosporidium 
Oocysts may be detected by the following methods, but should be confirmed by the diagnostic techniques listed 
above. 


4.  Safranin stain 
Oocysts of Cryptosporidium often (but not al-
ways) stain a bright reddish-orange color. This 
method, advocated for Cyclospora, is not
widely used for Cryptosporidium because the 
Cryptosporidium oocysts may not always prop-
erly stain. 


5.  Trichrome stain  
Oocysts may be detected, but should not be 
confirmed, by this method. This staining 
method is inadequate for definitive diagnosis 
because all oocysts will appear unstained. Oo-
cysts appear as small round structures meas-
uring 4 to 6 μm. 


Other methods for detecting Cryptosporidium in stool. 
 
6.  Enzyme immunoassay (EIA) 


The EIA does not rely on microscopy skills, is highly sensitive and specific, and is useful for screening large  
numbers of specimens.  


7.  Rapid immunochromatographic cartridge assays 
The rapid cartridge assays may be used with preserved specimens and are quick and easy to perform.  








Key points for laboratory diagnosis of cyclosporiasis 


Cyclospora cayetanensis 


 
Basic guidelines 
A. Multiple stool samples (at least 3) should be tested before a negative result is reported. 
B. To maximize recovery of oocysts, stool samples in formalin, or other fixatives, should 


be concentrated prior to microscopic examination (e.g., 10 min at 500 × g when using 
the formalin-ethyl acetate concentration procedure).   


C. Choice of diagnostic techniques depends on available equipment and reagents, experi-
ence, and considerations of time and cost.     


1.  Wet mount 
In bright-field microscopy using differential interference contrast (DIC), oocysts appear as refractile 
spheres (8 to 10 μm) with a distinct oocyst wall, but may be confused with other objects.  
 
Under UV fluorescence microscopy, the oocyst wall autofluoresces. An intense blue fluorescence is 
obtained with the preferred UV excitation filter set (330 to 365 nm). If this filter set is not available, a 
less intense green fluorescence can be obtained with blue excitation (450 to 490 nm). Other objects, 
however, can also autofluoresce. A fluorescence microscope is required and this procedure does not 
provide a stained slide that can be archived. 
 
Both DIC and UV fluorescence microscopy are efficient and reliable approaches for identification of 
this coccidian. Objects found by UV microscopy should always be checked under DIC and vice versa.  







Key points for laboratory diagnosis of cyclosporiasis 


2.  Modified acid-fast stain  
A blue-green background, or contrasting counterstain, of fecal debris allows the oocysts to stand out. The 
oocysts are variably stained: some will stain light pink to deep purple, while others may be unstained. The 
oocysts (8 to 10 μm) may not be perfectly round; some may appear collapsed or distorted on one side. 
They may contain granules and/or have a wrinkled oocyst wall appearance (characteristics that distinguish 
oocysts from acid-fast artifacts). This staining method is the easiest and most practical, and provides a 
stained slide that can be archived. Misdiagnosis can result, however, due to the variability in staining and 
confusion with artifacts. 


Cyclospora cayetanensis oocysts stained with modified acid-fast technique. 


3.  Safranin stain 
Oocysts stain uniformly, red to reddish-orange. This uniform staining decreases the risk of misdiagnosis. 
However, this technique requires heating, therefore additional equipment is necessary (e.g., microwave 
oven). 


Cyclospora cayetanensis oocysts stained with the safranin stain technique.  


4.  Trichrome stain 
Oocysts may be detected, but should not be confirmed, by this method. Because trichrome stain is the 
routine staining technique for stool specimens in most laboratories, laboratorians should be familiar 
with the appearance of Cyclospora stained with trichrome in order to detect oocysts during routine ex-
aminations. However, this staining method is inadequate for definitive diagnosis because all oocysts 
will appear unstained. Oocysts appear as clear, round, and somewhat wrinkled spheres (8  to 10 μm). 
The diagnostic techniques listed above should be used to confirm Cyclospora when the presence of 
this coccidian is suspected in a trichrome stained smear.  





