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Nature of the change from the previous version of september 2025: 

 Page 1: Addition of the contact details of the Swiss Authorised Representative 
 

Reagents for the Kleihauer test 
In vitro use 

 

1. INTENDED USE 

IVDM for the detection and quantification of fetal red blood cells in maternal blood using the Kleihauer test on a K-
Matic staining system. 
 

2. GENERAL 

The detection of fetal red blood cells in the maternal blood reveals fetal-maternal hemorrhage, a source of serious fetal 
and neonatal anemia in the absence of treatment. Quantifying hemorrhage helps prevent anti-D alloimmunization by 
helping to determine the dose of immunoglobulins to be injected. 
 

3. PRINCIPLE OF THE TEST 

The purpose of this test is to detect red blood cells containing fetal hemoglobin (HbF) on a blood smear fixed in alcohol. 
Fetal red blood cells (RBC), rich in HbF, are acid-resistant, unlike adult red blood cells (RBC) containing hemoglobin A 
(HbA). 
The principle of this test is based on the non-elution in an acidic medium of the hemoglobin F contained in the red 
blood cells, followed by staining of these red blood cells with a vital stain (phloxin). 
Fetal red blood cells appear bright pink, while adult red blood cells with their hemoglobin eluted appear uncoloured 
(ghost red blood cells). 
Staining with Hemalun facilitates differentiation between fetal red blood cells and small lymphocytes by staining their 
nucleus blue purple. 
The reagents in the box are ready to use. They must be placed directly into the K-Matic stainer. 
In the event of a K-Matic failure, the user can use the “EASY-K” solution as a back-up, in which case the 901080133 and 
901080134 boxes can be adapted to EASY-K. However, in this case, the user must request a current IJB-IH 031 technical 
manual and the current “FS EASY-K” monitoring sheet for EASY-K. 
 

4. COMPOSITION OF THE BOXES 

These boxes allow 30 slides to be tested. 
There are 2 references depending on the number of slides to be stained per day. 
 
 

Reference: 901080133 (staining ≥  15 slides/day) 
Vial n°1 Fixation solution (contains 80° denatured ethanol) 1 x 90 mL 
Vial n°2 Elution solution : Citrate/Phosphate Buffer (pH 3.2) 2 x 90 mL 
Vial n°3 Stain A: “Hemalun de Mayer” 1 x 90 mL 
Vial n°4 Stain B: Phloxine 1 x 90 mL 
Positive control slide (≥ 5 fetal RBC/10,000 adult RBC) 1 slide 
Negative control slide 1 slide 
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Reference: 901080134 (staining <  15 slides / day) 
Vial n°1 Fixation solution (contains 80° denatured ethanol) 1 x 90 mL 
Vial n°2 Elution solution: Citrate/Phosphate Buffer (pH 3.2) 5 x 90 mL 
Vial n°3 Stain A: “Hemalun de Mayer” 1 x 90 mL 
Vial n°4 Stain B: “Phloxine” 1 x 90 mL 
Positive control slide (≥5 fetal RBC/10,000 adult RBC) 1 slide 
Negative control slide 1 slide 

5. EQUIPMENT REQUIRED BUT NOT SUPPLIES 

Clean straight edges microscope slides (slides with beveled edges will not be recognized by the K-Matic system) whose 
compatibility has been demonstrated. 
Microscope: 40x (or 25x) objective – 10x eyepiece with a 5x5 grid. 
Manual counter. 
 

6. PRECAUTIONS FOR USE 

The use of this box requires trained and experienced personnel. 
These reagents are intended for strictly in vitro use. 
Wash hands thoroughly after handling reagents and samples. 
Do not mix reagents from different batches. 
Control slides are prepared from human blood samples. They have been tested negative for H.I.V. 1+2, HCV and HBsAg 
but must be handled as potentially infectious products. 
Patient specimens should be considered as potentially infectious and handled with the usual precautions. 
Wear single-use gloves when handling reagents and blood samples. 
Return reagents and control slides to room temperature before use. 
When spreading, use single-use slides or coverslips or clean the slide or coverslip between patients. 
Slides must be handled gently and held by the edge. Do not place your fingers on the surface of the smear. 
The consumables and accessories used must be validated before use. 
When rinsing, use cold running tap water (no osmosed, demineralized, limescale or other water). 
The fixing solution contains ethanol, which is highly flammable (MSDS available by contacting the “Institut de 
Biotechnologies Jacques Boy” (IBJB), contact@ibjb.fr). 
 

7. COLLECTION OF SAMPLES 

Blood must be collected on anticoagulant (EDTA, citrate) in a sterile, capped tube. It should be tested as quickly as 
possible. If a delay is necessary, the sample stored between +2°C and +8°C will be tested within 48 hours. 
 

8. STABILITY OF REAGENTS 

The entire box is stored between +2°C and +8°C. 
The expiry date is indicated on the labels of the components and the box, subject to compliance with the storage 
conditions. 
Storage and stability after first opening: 
- Vials n°1, 3 and 4 can be used for up to 35 days after opening. 
- Vial n°2 can be used up to 72 hours after opening if fewer than 15 slides have been stained with the same vial 

n°2; if more than 15 slides are stained, the shelf life of vial n°2 is reduced. 

The K-Matic automated system monitors the usage time of each tray itself, requesting the replacement of tray 2 or 
the loading of a new box when necessary. The K-Matic automated system is blocked until the requested change is 
made. 
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9. USE TECHNIQUE 

→ Preparation of the blood smear: 

Homogenize the blood sample. 
Using a capillary or single-use micropipette, place a small drop of blood on one end of a clean slide. 
Make a smear by sliding the ground edge of another slide over the drop to spread the blood along the length of the 
slide or by using a slide spreader. The smear should be fine, long, homogeneous and of low density. 
Air dry the slide at room temperature. 
After spreading, slides should be stained within 4 hours. 
 
→ Positive control and negative control: 

Positive control and negative control slides are processed under the same conditions as smears from patient biological 
samples. 

→ Staining slides with the K-Matic automated system: 

Refer to the K-Matic automated system user manual. 
 

10. RESULTS 

→ Reading of positive control and negative control slides: 

 ▪ Negative control slide: adult erythrocytes, which have lost their hemoglobin after the denaturation step, appear 
as ghostly, spherical, uncolored cell shapes. Fetal cells are absent. 

 ▪ Positive control slide: erythrocytes containing fetal hemoglobin bind phloxin and appear bright pink and refractive 
and adult erythrocytes, which have lost their hemoglobin after the denaturation step, appear as ghostly, spherical, 
uncolored cell shapes. 
Small lymphocytes have a visible or invisible cytoplasm and a blue purple nucleus. 
 

Adult red blood cells 

(ghostly/transparent elements) 

Fetal red blood cells 

Small lymphocytes 
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→ Screening and quantification of fetal-maternal hemorrhage: 

Count the different types of red blood cells and calculate the number of fetal red blood cells per 10,000 maternal red 
blood cells. 
 
A proposed counting technique is presented below: 
After checking the uniformity of the observed area of the smear, fine and regular spread, well separated red cells, count: 
- In 10 consecutive fields on the same line of the slide, count the total number of fetal red cells contained in the 5 x 5 

grid (i.e. X = number of fetal RBC counted). 
- In one of the 10 fields, the number of adult red blood cells present in one of the 25 small squares in the eyepiece 

grid, counting red blood cells overlapping on 2 of the 4 sides (i.e. Y = number of adult RBC counted). 
 
Calculation of the number of fetal red blood cells/10,000 adult red blood cells: X x 10 000 
(N being the number of fields, i.e. 10)                                                     Y x 25 x N 
 
Repeat the previous operation on 4 other lines and average the results. 
 
The result is given as the number of fetal red blood cells per 10,000 maternal red blood cells. 
It is used to quantify fetal-maternal hemorrhage: 1 fetal red blood cell per 10,000 adult red blood cells corresponds to 
the passage of 0.5 ml of fetal blood into the maternal circulation (i.e. 0.25 ml of fetal red cells). 
It can also be used to adjust the dose of anti-D gamma globulin to be injected into pregnant women RH -1. 
 

11. LIMITS 

A poor-quality smear may lead to reading difficulties and erroneous results. 
The interpretation of the test is limited in cases of maternal hemoglobinopathies (constitutional HbF) such as beta-
thalassemia, Hereditary Persistence of Fetal Hemoglobin (HPFH) HbF. The intensity of staining of adult red blood cells 
with hemoglobin abnormalities varies according to the concentration and distribution of hemoglobin F. 
Only use consumables and accessories (including slides) that have been shown to be compatible (e.g. using IQCs). 
 

12. PERFORMANCE 

As part of post-partum Rh immuno-prophylaxis, 3325 Rh-negative patients were tested, in France, at a perinatal 
hemobiology centre, between 1996 and 1997. 
Table of results taken from the publication “Maternal-fetal erythrocyte incompatibilities”, Y. Brossard, F. Parnet-Mathieu, 
M. Larsen. 
23297 women were tested at this perinatal hemobiology centre, between 1995-1998, including 781 maternal-fetal 
hemorrhage equal to or greater than 5 fetal RBC/10,000 adult RBC. 
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14. SYMBOLS 

This device meets the requirements of Directive 98/79/EC. 
 

 Batch code  In vitro diagnostic medical 
device  

Sufficient content 
for 30 tests 

 Catalog reference 
 

Temperature limit 
 

Flammable 

 
Use-by date 

 
Manufacturer 

 
Ocular irritation 

 

Compliance with 
European directive 
98/79/EC  

Consult the instructions for 
use  

Biological risks 

 Positive control  Negative control  Responsible Person 

 
15. MODIFICATION OF PERFORMANCE AND DISPOSAL 

- Change in performance 
In the event of a device failure, note the batch number of the reagent and contact the “Institut de Biotechnologies 
Jacques Boy” by e-mail at contact@ibjb.fr quoting this number and describing the failure observed 
 
- Disposal 
Comply with current regulatory requirements (national, federal and local regulations in the country concerned). 
 
 

 


