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SOP Title: Kinyoun staining technique

S UL JKjg Study title: Diagnosis of neglected tropical diseases (NTDs) in patients
: . presenting with persistent digestive disorders (=2 weeks) in Céte d’lvoire,
Indonesia, Mali and Nepal.

1. Scope and application

The Kinyoun staining technique enables detection of pathogenic coccidian intestinal protozoa in human
stool specimens. The three important coccidians that may cause persistent digestive disorders are
Cryptosporidium spp., Cyclospora cayetanensis and Cystoisospora belli. The principle behind the
Kinyoun technique is that it allows for detection of so-called “acid-fast organisms” such as coccidian
intestinal protozoa and mycobacteria. Once these organisms are stained with a specific dye, they are
difficult to decolorize, and retain a red color even when treated with a mixture of acid and alcohol (while
all other structures present in the sample will decolorize). Brilliant Green is used as counter stain, hence
only the acid-fast organisms will appear as red-colored and can thus easily be detected in a stool
sample.

2. Responsibilities

Function Activities

Laboratory Technician = Perform the Kinyoun technique blinded to the results of other
relevant diagnostic tests (e.g. Cryptosporidium rapid diagnostic
test).

= Report the results in the Hospital Lab Register.

Study Nurse/Study Assistant » Transcribe the results from the Hospital Lab Register to the Case
Report Form (CRF).

3. Procedures
3.1 Safety and storage of reagents
o All faecal samples are potentially infectious. Wear gloves during the procedure.

e At each study site, safety precautions for handling and disposal of infectious materials should be
practiced according to the laboratory safety rules of the participating hospital.

e Carbolfuchsin KF: Harmful in contact with skin and if swallowed. Irritating to eyes and skin. Possible
risks of irreversible effects. Keep container tightly closed. Keep away from sources of ignition - No
Smoking. In case of contact with eyes, rinse immediately with plenty of water and seek medical
advice. Wear suitable protective clothing and gloves.

e Decolorizer: Harmful by inhalation and if swallowed. Keep container tightly closed and in a well
ventilated place. Keep away from sources of ignition - No smoking. Wear suitable protective clothing.

e Brilliant Green: Harmful by inhalation and if swallowed. Irritating to eyes, respiratory system and
skin. Possible risks of irreversible effects. Keep container tightly closed. Keep away from sources of
ignition - No Smoking. Wear suitable protective clothing and gloves.

e Storage of the reagents: Store TB Stain Kits and Reagents at 15 - 30°C. Reagents that have been
removed from the packing carton should be stored in the dark. The expiration date applies to the
product in its intact container when stored as directed.

3.2 Materials and samples

3.2.1 Materials required

e Becton Dickinson (BD) TB Stain Kit K (Cat. No. 212522):
o Carbolfuchsin
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o Decolorizer
o Brilliant green
e Staining rack
e Tap water
e Bunsen burner (or other source of flame)
e Microscope slide
¢ Light microscope with oil immersion

e Stool containing cysts of one coccidian protozoan species (for quality control)

3.2.2 Specimen collection and preparation

e Apply a thin smear of the fresh stool specimen directly on a clean microscope slide.
o Allow smear to dry.

e Fix the smear to the slide by passing the slide through a low flame 2 - 3 times, avoiding
excessive heat.

e Quality control: For quality control of the Kinyoun stain, a positive control (e.g. containing
Cryptosporidium oocysts) should always be included when the staining procedure is performed.

3.3 Staining procedure and analysis of microscope slides

. Place slides on a staining rack and flood with Carbolfuchsin KF for 4 min. Do not heat.

. Wash gently in running water.

. Decolorize with Decolorizer for 3 - 5 s.

. Wash gently in running water.

. Counterstain with Brilliant Green K for 30 s.

. Wash gently in running water.

. Air dry.

. Examine the microscope slide carefully using a light microscope with 400x and 1000x magnification.
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Use oil immersion for the 1000x magnification. Acid-fast pathogens will stain reddish-pink and can
easily be distinguished.

e Note: Examine the stained slides preferably on the same day. If this is not possible, the slides can be
examined later.

9. Differentiate different intestinal protozoa based on their different characteristics (see Figure 1).

o Note: Also elements other than coccidian intestinal protozoa may stain in a similar way (e.g. some
yeasts, helminth eggs, microsporidia). Staining artifacts may appear pinkish-red and might
occasionally be confused as intestinal protozoa. Try always to identify and differentiate the sought
intestinal protozoa based on their morphology, their size and their internal structures (see Figure 1).

In uncertain cases, seek advice from an expert microscopist.
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- Spherical form
- Size of oocysts: 4-6 um
- Stain bright pinkish-red

- Round, spherical form
- Size of oocysts: 8-10 um

- Variably acid-fast (may range
from unstained to pink to deep
red)

- Ellipsoidal shape

- Size: 20-30 uym long, 10-20 ym
wide

- Up to two round sporocysts may
be seen inside the mature

parasite

Figure 1 Differences between the three important coccidian pathogens giving rise to persistent digestive disorders.

3.4 Documentation of results
¢ Results should be recorded in the hospital lab register and later transcribed to the CRF.
o Record if the test was done or not, and if the test was not done, provide a reason for not
doing it.
o Record if the result is POSITIVE or NEGATIVE.
o If POSITIVE, record the detected intestinal protozoa species.

o If POSITIVE, record the number of intestinal protozoa (for each species) and use the
following semi-quantitative scheme:
»= Negative (no parasites seen);
+ (=1 parasite per 10 observation fields of 1000x magnification);
++ (1-10 parasites per 10 observation fields of 1000x magnification);
+++ (1-10 parasites per observation field of 1000x magnification); and
++++ (>10 parasites per observation field of 1000x magnification).

3.5 Preservation of microscope slides

= For quality control purposes, keep all stained slides with a unique identifier in a microscope slide
box in a dry and cool place.

3.6 Waste management

¢ Dispose remaining stool samples as biohazards without contaminating the local environment.
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= Becton Dickinson (BD) Package insert TB stain kits and reagents (online accessible:
https://www.bd.com/ds/technicalCenter/inserts/8820201JAA(201103).pdf)
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5. Records and archives

Appendices & Forms for completion

Number Title

1 Hospital Lab Register

2 CRF
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