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Paroxysmal Nocturnal Haemoglobinuria (PNH) is an acquired 
haematopoietic stem cell disorder characterized by a triad of hemolytic 

Anemia, bone marrow failure and thrombosis (1). It is caused by a mutation 
in the PIG-A genelocated at Xq of a haematopoietic stem cell that results 
in the disruption of glycosylphophatidylinositol (GPI) synthesis and a 
deficiency in all GPI-anchored proteins. This leads to deficiency of the GPI 
linked complement inhibitors CD55 (Decay accelerating factor, DAF) and 
CD59 (Membrane inhibitor of reactive lysis, MIRL which results in blood 
cells susceptible to complement mediated lysis (2-4). Traditionally, the Ham 
test which was proposed in 1937 (5) and the sucrose hemolysis test (6) 
were used to diagnose PNH but not adopted widely because methods were 
complicated and time consuming; moreover, the sensitivities and specificities 
of examinations by spectrophotometry are quite low. Over the past several 
years, evaluation by flowcytometry of GPI-anchored proteins (CD55, CD59) 
of red blood cells (RBC) and granulocytes has become the gold standard 
for PNH diagnosis (7,8) however, all laboratories have not adopted this 
approach due to constrained resources and hematology specialists who are 
required for the appropriate diagnosis. Due to these reasons a screening 
test is needed which can replace lytic tests (Ham test and sucrose hemolysis 
test) in a resource constrained country like Pakistan where in many centers 
flow cytometry for PNH is not available. The gel card test is a rapid useful 
screening tool to detect red cell antigen-antibody reactions. It allows direct 
evaluation of red cell abnormalities. It is quick, easy to perform, economical 
and provides reliable results (9-14). The objective of this study was the 
detection of PNH red cell population (CD55-ve & CD59-ve) using the PNH 
gel card as a screening test where flowcytometry is not available.

MATERIALS AND METHODS

A cross sectional study was done at the National institute of blood disease 
and bone marrow transplantation Karachi over the period of 2 years from 
June 2014 to June 2016. Clinico-pathological parameters were retrieved from 
the patients’ records. All patients’ peripheral blood samples were collected 
in EDTA and evaluated through ID PNH gel card (BIO RAD, Dia Med, 
GMBH 1785,Cressier FR, Switzerland) screening test (Figure 1). Forty-one 
patients with suspected PNH were included in this study from outpatient 
and inpatient departments. Similarly 41 healthy blood donors were also 
tested with each test. Blood from patients collected in EDTA tube was used 

for the detection of CD55 (Decay Accelerating Factor DAF) and CD59 
(Membrane inhibitor of Reactive Lysis MIRL) red cell populations. Fifty 
microliters of RBC suspension in a low ionic strength buffer (ID-diluent 
2) was added to the three appropriate micro tubes of the ID-cards for the 
PNH test consisting of MIRL, DAF and negative control (PNHctl). Then, 25 
µL -- each of anti-MIRL, anti-DAF and negative control - were added to the 
corresponding micro tubes. The cards were incubated at 37°C for 15 min, 
centrifuged for 10 min in the ID-centrifuge and the reactions were read and 
interpreted. Positive reactions of 3+ to 4+ (agglutinated cells forming a red 
line on the surface of the gel) indicate a normal red cell population with 
the presence of the corresponding DAF and MIRL antigens. This indicates 
a negative result for PNH and the PNH-control micro tube must show a 
negative reaction (a compact button of cells on the bottom of the micro 
tube). Cells lacking CD55 or CD59 do not agglutinate and form pellet at 
the bottom of the microtube. These reactions indicate the absence of the 
corresponding DAF and MIRL antigens. This further indicates a positive 
result for PNH. Furthermore, Double cell population can be seen in patients 
who have received recent blood transfusions (Figure 2). The sensitivity and 
specificity of the PNH gel test was calculated. Mean and standard deviation 
were calculated for quantitative variables and frequency and percentages 
were calculated for categorical variable by using SPSS version 17.0.

RESULTS

A total of 41 patients were enrolled including 26 (63%) males & 15 (37%) 
females. Median age was 36.5 years (range 9-64 years). Distribution of patients 
is shown in Figure 3. Seven (17%) patients showed significant population 
of PNH red cells as shown in Figure 4. Double cell populations (positive 
reactions)were demonstrated by the PNH gel test in 3-blood samples. 41 
healthy blood donors of 18-60 years of age were tested for PNH and all 
were negative. The presence of PNH clone could not be confirmed in these 
patients due to the non-availability of flow cytometry for PNH, which is in 
turn needed for confirmation of PNH diagnosis (15).

DISCUSSION

Paroxysmal nocturnal haemoglobinuria (PNH) is a clonal stem cell disorder 
in which there is a deficiency of glycosylphosphatidylinositol (GPI) anchored 
proteins, which results in an abnormal sensitivity of red cells to complement 
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Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired clonal stem cell 
disorder that is caused due to the absence of certain glycosylphophatidylinositol 
(GPI)-anchored proteins, such as CD55 and CD59. This accounts for the 
complement-mediated hemolysis. The gel card test is a useful screening 
tool to detect red cell antigen-antibody reactions. This is a fairly easy test to 
perform. The objective of our study was to detect PNH red cell population 
(CD55-ve & CD59-ve) using the PNH gel card as a quick screening test 
where flow cytometry test is not available. A cross sectional study in which 
patients and healthy donors were included at the National Institute of 

Blood Disease’s blood bank department. Clinico-pathological parameters 
were entered. All the peripheral blood samples of patients were collected in 
EDTA and evaluated through ID PNH gel card (BIO RAD) screening test. A 
total of 41 patients were enrolled, including 26 (63.4%) males & 15 (36.5%) 
females. Median age was 36.5 years (range 09-64 years). Forty-one healthy 
blood donors were also tested along with patients for PNH using the PNH 
gel test. Out of the 41.7 (17%) patients showed significant population of 
PNH red cells while all the healthy blood donors were negative. In Pakistan, 
due to the non-availability of flow cytometry for PNH in many centers, the 
presence of PNH clone could not be confirmed in these patients. The gel test 
appears to be a useful screening tool for PNH because of its simplicity and 
the ease with which its results could be interpreted.
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the hemagglutinating gel test as a screening test of PNH seems to open 
new possibilities (16-18). Apart from classical PNH, PNH like cells are 
encountered in various other disorders, mostly seen in Aplastic Anemia and 
in a few cases of Myelodysplastic syndrome and Myelofibrosis (16). Moreover, 
the presence of a PNH clone in severe aplastic anemia is associated with 
low morbidity and mortality (19). Our study shows the presence of PNH 
red cells in 5 patients with Aplastic Anemia and 2 patients with Hemolytic 
Anemia. The study by Meletis et al. (16) in 1997 16 depicts CD55 and CD59 
deficient red cell populations in 73 (29.2%) and 8 (3.1%) out of 255patients 
respectively by using the gel card. The study by Asimakopoulos et al. (20) 
in 2014 depicts the frequency of erythrocytes with isolated deficiency of 
CD55that was higher than that of cells with isolated deficiency of CD59 by 
using the gel card method. Another study by Meletis et al. (21) showed red 
cell populations deficient in both CD55 and CD 59 in 9.2% of patients with 
lymphoproliferative disorders and in all PNH patients by using sephacryl gel 
micro typing system. On the other hand, a study done in Thailand reported 
20% PNH clone in a cohort of 35 patients using PNH gel test (13).

The expression of CD55 &CD59 proteins in neutrophils and lymphocytes 
should be further investigated in such patients because the gel test system 
detects only red cell abnormal population, while the PNH defect also involves 
white cells. In this context, studies comparing the sensitivity of this semi 
quantitative method with a quantitative test such as flow cytometry in the 
same sample are also needed. In this way, the gel test could become accepted 
as a screening method, and, depending on the extent of correlation with flow 
cytometry, its specificity could be regarded as having been adequately tested. 
In a developing country like Pakistan, clinical profile, laboratory diagnosis 
and follow-up of patients with PNH clearly indicates that many patients 
with a smaller clone of PNH cells may go undiagnosed due to lack of flow 
cytometry facilities in many centers. The application of this technique would 
be especially easy to introduce in laboratories that are already using this 
system for blood grouping and cross matching but we miss the PNH patients 
by gel card due to prior blood transfusions. To further validate the usefulness 
of the PNH gel test, larger sample size before to blood transfusion is needed. 

CONCLUSION

In conclusion, the gel test appears to be a useful screening test for PNH 
in resource constrained countries because of its simplicity and increased 
sensitivity to diagnose PNH. This test would be especially easy to introduce 
in laboratories that are already using this system for blood grouping and 
antibody screening, identification and cross matching.
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