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Abstract: In our study  re sulted tha t Cooley's anem ia  is m ore  frequent w ith fem a le  subjec ts and m ost of them 
are  30-35 yea rs old. Anem ia  is seve re , w ith ve ry  low hem oglobin va lues and a  decrease  in the  num ber of 
ery throcy te s. 
 

 
INTRODUCTION 

The  severe  anem ia  occurred ea rly in individua l' s life , assoc ia ted with the  splenom ega ly and bone 
changes, was desc ribed by  Cooley and Lee  in 1925. W hipple  and Bradford in 1932 named tha t form of anem ia 
tha la ssem ia because  early pa tients were  a ll of Medite rranean background. I t was only in the  pe riod a fter 1940 
tha t the  true gene tic  cha rac ter of this disorde r was fully  apprec ia ted. I t became c lear tha t the  disease desc ribed 
by  Cooley  was the  homozy gous sta te  for an autosoma l gene , w hile the  he te rozy gous sta te  w as a ssocia ted w ith 
much m ilder hem a tologic  changes. The  seve re ly  a ffec ted hom ozy gous condition became  know n as tha la ssem ia 
maj or, w hile the  he terozy gous sta te , a ccording to the ir  seve rity , w ere  designa ted tha la ssemia  m inor or m inim a . 
Since  1950 it ha s been e stablished tha t tha la ssem ia  is not a  single  disease  but a group of disorde rs w hich re sult 
from an inhe rited abnorm a lity  of globin produc tion and are  the refore  c la ssifiable  a s hemoglobinopathie s. I t is 
now c lear tha t inhe rited hem oglobinopa thie s are  of two ty pes. First, the re  a re  those , like  sic kle -cell anem ia , 
which re sult from  an inhe rited struc tura l abnorma lity in one  of the constituent globin cha ins. D isorders in the 
second ma jor group of inhe rited abnorm alities of hem oglobin sy nthesis, the  tha la ssem ias, re sult from inhe rited 
de fec ts in the  ra te  of synthesis of one  of the  globin cha ins. 
 
 

THE PURPOSE OF THE INVESTIGATIONS 
In this paper we proposed the evaluation of some biochemical and 

hematological parameters values on individuals with Cooley’s anemia 
from Neamţ County. 
 
 

MATERIAL AND METHODS 
Our re search took place  a t the  Clinica l Labora tory  of Neam ţ County  H ospital from  P iatra N eam ţ. 

We  studied 11 individua ls w ith Cooley ’s anemia  (5 m en and 6 w omen). The  subj ec ts w ere part of tw o groups of 
age : 30-35 yea rs old and 35-40 y ears old.  
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To e stablish the  diagnosis w e  took blood sam ples and pe rform ed labora tory  investiga tions 
(e ry throcy tes, throm bocy te s and leucocy tes counting, leucocyte s form ula , the  pe riphe ra l blood sw ab 
exam ina tion, the  haemoglobin dosage  in blood) (D rabkin m e thod), the  imm unoglobulin dete rm ina tion using the  
Manc ini, Carbonara , He remans method and the  dosage  of f ibrinogen using the  Weichse lbaum  me thod. 

 
 

RESULTS AND DISCUSSIONS 
Examination of the blood reveals sev ere anemia with hypochromic and  

microcytic erythrocytes. T he reticulocyte count is only moderately el evated. T he stained  
blood film reveals extreme variations in size and shape of cells, with many teardrop, oval, 
target, stippled and bizzare fo rms. The cells are very poorly and irregularly filled with  
hemoglobin so that only a thin rim of hemoglobin may be seen. T he predominant picture 
is hypochromicity in bizzarely shaped microcyt es. The leukocyte count is frequently  
slightly elevated; the platelet count is within normal limits. 
 The peripheral blood smear was typical, suggesting the diagnosis from the first  
investigations. T he hypochromatism was  high and accompanied  by a high level o f 
anisopoikilocytosis. T he smears we an alyzed  particul arly contained numerous target  
cells, frequ ent red cells in d rops and  ovalo cytes, together with a large numb er o f 
shapeless red cells and schizo cytes in di fferent shap es and sizes. T he target cells with 
fold ed borders have a "Mexican hat" appearance and sometimes are macromegalocytic 
(12-15 ¼�. When hemoglobin is very low, some red cells seem content-free and hav e the 
appearan ce o f "erythrocytic sh adows". Red cells with Cabot's ring, Jolly's bodies and  
basophilic points are frequent. The erythrooblast p resen ce is constant (5-20/100  
leucocytes), their number being several times bigger than the number o f leu cocytes in  
case o f splen ectomy (300 -500/100 leuco cytes). T he high polychromatophilia on  the 
smear reflects a high reticulocytosis (5-15%) and is in accordan ce with the specialized  
literature data (Berceanu, 1977). 
 The studied subjects manifested anisocytosis, with frequent microcytes,  
hypochromia (ovulocytes, target cells), external poikilocytosis (numerous red cells in 
drops, schizocytes, elliptocytes). T he patients manifested fatigability, tegument paleness, 
sore left and right hypochondrium. 
 Hemoglobin values of female p atients with Cooley's anemia (fig. 1) rang ed  
between 6.68%-6.73 g %. With male patients the values were between 6.75-6.97 g % 
(fig. 2). With both sexes, hemoglobin is very low. Specialized literature cl aims that 
hemoglobin values are between 5 and 7 g/dl blood (sometimes lower, even 2 g/dl), with  
an adequat e redu ction of the erythrocyte number and the hematocrit. T he HEM and 
CHEM erythrocyte constants are below normal, in acco rdance with the hemoglobin  
deficit o f the erythro cytes. However, VEM is v ariable, in accordan ce with the folic acid  
deficien cy and secondary macro cytosis.  
 If we analyze the distribution o f people su ffering from major target-cell an emia 
on age groups, we notice that their number is between 2 and 3 in the case of male 
patients, and 3 in that of female patients. 
 Erythrocyte v alues rang e between 3266666-3633333/mm3 in the case o f fem ale 
patients (fig. 3) and between 4150000-4200000 (fig. 4) in that o f male patients. T hus, 
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there can b e noticed a reduction in the number o f erythrocyt es in the case o f all patients  
suffering from Cooley's anemia.  
 The number of thrombocytes ranges between 260000-280000/mm3 in the case 
of female patients (fig. 5) and between 240000-285000 (fig. 6) in the case o f m ale 
patients we analyzed. With both sexes the values are within normal limits. 
 Specialized literature claims that moderate leu cocytosis is constant in major 
target-cell anemia (10000-20000/mm3) frequently accompanied by the deviation o f the 
leucocytes formula. Leu cocytes count points out pseudo-leukemic values (30000-
35000/mm3). In fact, these figu res also include, beside the numb er of leuco cytes, the 
large numb er o f erythroblasts. Erythroblasts from p eripheral blood always h ave as th eir  
origin extramedullar erythropoi esis foci. Most o f the patients also have slightly larger 
number of thrombocytes. Easy cases usually hav e a norm al number of leu cocytes and  
thrombocytes, or a number situated at the upper limit of normality.  
 When analyzing the leucocytes formula of femal e patients su ffering from  
Cooley's anemia, one can notice that  leuco cytes range between 15000-20000/mm3 (fig.  
7). Non-segmented neutrophils (2%) and eosinophils (1%) have lower values than normal  
(3% and 2.7% resp ectively). T he percentag e o f segment ed neutrophils (53%) and  
monocytes (3%) undergo  chang es, being below no rmal (57 % and 5 % respectively ). T he 
lymphocyte percent age o f 41% (fig. 8) exceeds normal values. 
 In the case o f male p atients with Cooley's anemia, the leucocytes formula is the 
following: leucocytes range between 13333-18000/mm3 (fig. 9). Non-segmented  
neutrophils (2%), eosinophils (1%), s egmented n eutrophils (50%) as well as mono cytes  
(3%) are pres ent in lower percentages than normal values. Lymphocytes (43%) ex ceed  
the normal percent age (33 %) (fig. 10). T he quantity of fib rinogen is low with fem ale 
patients (0.17-0.20g%) (fig. 11) as well as with male patients (0.1-0.2g%) (fig. 12). 
 Immunoglobulin in the blood of female and male patients with Cooley's anemia 
has the following values: 1000-1600 mg % (female patients) and 1100-1400  mg% (m ale 
patients) of IgG. In both cases the values are normal (800-1600 mg%).  
 In both cases, the quantity o f Ig A is at the lower normal  limit (100-360mg%),  
being of 106-112 mg% with women and 110-115mg% with men. 
 IgM values exceed, in both cases, the upper normal limit (84-170mg%), ranging 
between 384-680mg% with female patients and 362-780mg% with male patients. 
 Hetterozygot e β target-cell an emia leads to an increase o f the percentage o f A2  
and/or F hemoglobin. Most cases of het erozygot e target-cell anemia (about 90%) hav e 
high levels of A2 hemoglobin, normally ranging between 4-6%. About 50% of 
heterozygot e β target-cell anemia with high A2 hemoglobin cases also have slightly 
higher values of F hemoglobin, determined with an alkali tolerance test. 
 Cases o f hetero zygote β target-cell anemia presenting only higher levels o f HbF  
are more unusual (about 10% o f heterozygotes in our population), the HbF level being 
between 2-30 %, while normal values are between 5-15%. In these cases, HbA2 is normal 
or low, the rest o f hemoglobin being represented by Hb A. T hese cases must be 
distinguished from physiological and pathological cases when also present high HbF 
values. 
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CONCLUSIONS 

Cooley's anemia or major beta thalassemia is characterized by the total blocking 
of the beta globin chains. 
 In our study resulted that Cooley's anemia is more frequ ent with female subjects. 
 Most of the subjects are 30-35 years old. 
 Peripheral blood swab is typical and sugg ests a diagnosis from th e first  
investigations. 
 Anemia is severe, with very low hemoglobin values and a d ecreas e in the 
number of erythrocytes. 
 The number of thrombocytes is normal but the leucocytes count shows 
pseudoleukemic values. 
 Fibrinogen values are low. G and A immunoglobins are within normal values, 
with the exception of IgM which has very high values.  
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Table 1 
Hemoglobin concentration in female patients blood with Cooley’s anemia 

Statistical values 
Pathological(g%) 

30 - 35 years old 35 – 40 years old 

 
Biochemical 
paramet er 

Normal 
(g%) 

x± Es CV% x  ± Es CV
% 

Hemoglobin 12-16  6,73 ± 0,321 4,76 6,68 ± 0,160 2,39 

 
Table 2 

Hemoglobin concentration in male patients blood with Cooley’s anemia 
Statistical values 

Pathological (g%) 
30 - 35 years old 35 – 40 years old 

 
Biochemical 
parameter        

Normal 
(g%) 

x± Es CV% x  ± Es CV% 
 

Hemoglobin 
 

13-17  
 

6,97 ± 0,152 
 

2,18 
 

6,75 ± 0,070 
 

1,03 

 
Table 3 

Erythrocytes number (n) in female patients blood with Cooley’s anemia 
Statistical values 

Pathological (n/mm3) 
30 - 35 years old  35 – 40 years old 

 
Cells type Normal 

(n/mm3) 
x± Es CV% x  ± Es CV% 

Erythrocytes 4500000 3266666,67 ± 
305505,05 

9,35 3633333,33 ± 
208166,6 

5,72 
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Table 4 
Erythrocytes number (n) in male patients blood with Cooley’s anemia  

Statistical values 
Pathological (n/mm3) 

30 - 35 years old 35 – 40 years old 

 
Cells type Normal 

(n/mm3) 
 x± Es CV% x  ± Es CV% 

Erythrocyte 5000000 4200000 ± 200000 4,76 4150000 ± 
212132,03 

5,11 

Table  5  
Thrombocytes  number (n) in female patients blood with Cooley’s anemia  

Statistical values 
Pathological (n/mm3) 

30 - 35 years old 35 – 40 years old 

 
Cells type Normal 

(n/mm3) 
 x± Es CV% x ± Es CV% 

Thrombocyte
s  

150000 – 350000 260000 ± 
18027,76 

6,93 280000 ± 
10000 

3,57 

Table  6 
Thrombocytes  number (n) in male patients blood with Cooley’s anemia 

Statistical values 
Pathological (n/mm3) 

30 - 35 years old  35 – 40 years old 

 
Cells type Normal 

(n/mm3) 
 x ± Es CV% x ± Es CV% 

Thrombocytes 150000 – 350000 285000 ± 20000 7,01 240000 ± 
14142,135 

5,89 
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Table 7 
Leucocytes  number (n) in female patients blood with Cooley’s anemia 

Statistical values  
Pathological (n/mm3) 

30 - 35 years old  35 – 40 years old  

 
Cells type Normal 

(n/mm3) 
 x ± Es CV% x  ± Es CV% 

Leucocytes 4000-9000 15000 ± 5000 33,333 20000 ± 2000 10 

Table 8 
Leucocytes formula at female patients with Cooley's anemia 

Cells type Normal values Pathological values 
 Relative value Absolute value Relative value Absolute 

value 
Non-segmented 
neotrophils  

3% 230/mm3 2% 350/mm3 

Segmented 
neutrophils  

57% 4200/mm3 53% 9275/mm3 

Eozinophils 2,7% 200/mm3 1% 175/mm3 
Monocyts 5% 380/mm3 3% 525/mm3 
Limphocytes 33% 2500/mm3 41% 7175/mm3 
 

Table 9 
The number of leucocytes (n) in the blood of male patiebts with  Cooley's anemia 

Statistical values  
Pathological (n/mm3) 

30 - 35 years old 35 – 40 years old 

 
Cells type Normal 

(n/mm3) 
 x ± Es CV% x  ± Es CV% 

 
Leucocytes 

 

4000-9000 
 

13333,33 ± 
3055,05 

 
22,91 

 
18000 ± 

2828,427 

 
15,71 
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Table 10 
The leucocytes formula at male patients with  Cooley's anemia 

Cells type Normal values Pathological values 
 Relative value Absolute value Relative value Absolute 

value 
Non-segmented 
neutrophils 

3% 230/mm3 2% 313/mm3 

Segmented 
neutrophils 
segmentate 

57% 4200/mm3 50% 7833/mm3 

Eozinophiles 2,7% 200/mm3 1% 156/mm3 
Monocytes 5% 380/mm3 3% 470/mm3 
Limphocytes 33% 2500/mm3 43% 6736/mm3 

Table 11 
The fibrinogen concentration in the blood of patients with Cooley's anemia 

The values statistical analysed  
Pathlogical (g%) 

30 - 35 ani 35 – 40 ani 

The 
biochemical 

indicator 
biochimic 

Normal 
(g%) 

 x ± Es CV% x  ± Es CV% 
Fibrinogen  0,2-0,4  0,17 ± 0,060 35,29 0,20 ± 0,1 50 

Table 12 
The fibrinogen concentration in the blood of male patients with Cooley's anemia 

Valorile prelucrate statisti c  
Pathological(g%) 

30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 

(g%) 
 x ± Es CV% x  ± Es CV% 

Fibrinogen  0,2-0,4  0,1 ± 0 0 0,2 ± 0,141 70,5 
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Tabelul 13 
The imunoglobuline G concentration in blood of female patients with Cooley's anemia 

The statistical values  
Pathological (mg%) 

30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 
(mg%) 

 x ± Es CV% x  ± Es CV% 
IgG 800-1600  1000 ± 150 15 1600 ± 100 6,25 
 
Table 14 

The imunoglobuline G concentration in blood of male patients with Cooley's anemia 
The statistical values  

Pathological (mg%) 
30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 
(mg%) 

 x ± Es CV% x  ± Es CV% 
IgG 800-1600  1100 ± 100 9,09 1400 ± 282,84 20,20 
 
Table 15 

The imunoglobuline A concentration in blood of female patients with Cooley's anemia 
The statistical values  

Pathological (mg%) 
30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 
(mg%) 

 x ± Es CV% x  ± Es CV% 
IgA 100-360  106 ± 10,392 9,80 112 ± 12 10,71 
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Table 16  
The concentration of  imunoglobuline A in blood of male patients with Cooley's anemia 

The statistical values  
Pathological (mg%) 

30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 
(mg%) 

 x ± Es CV% x  ± Es CV% 
IgA 100-360  110 ± 5 4,54 115 ± 7,071 6,14 

 
Table 17 
The imunoglobuline M concentration in blood of female patients with Cooley's anemia 

The statistical values  
Pathological (mg%) 

30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 
(mg%) 

 x ± Es CV% x  ± Es CV% 
IgM 84-170  680 ± 20 2,94 384 ± 29,461 7,67 

 
Table 18  
The imunoglobuline M concentration in blood of male patients with Cooley's anemia 

The statistical values  
Pathological (mg%) 

30 - 35 years old 35 – 40 years old 

The 
biochemical 

indicator 
Normal 
(mg%) 

 x ± Es CV% x  ± Es CV% 
IgM 84-170  780 ± 20  2,56 362 ± 16,970  4,68 

 
 
 


