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ABSTRACT

Background: The World Health Organization defines anemia as a
hemoglobin concentration of less than 13 g/dL in men and less than 12 g/dL
in women. Anaemia is a condition in which the number of red blood cells or
the haemoglobin concentration within them is lower than normal. The most
common causes of anaemia include nutritional deficiencies, particularly iron
deficiency, though deficiencies in folate, vitamins B12 and A are also
important causes; haemoglobinopathies; and infectious diseases, such as

malaria, tuberculosis, HIV and parasitic infections.

Method: This study is cross sectional study, was carried out for four months
in a local medical laboratory. Samples of patients with the clinical diagnosis
of anemia were collected without regard to the type of anemia. The samples
were taken from the patients who have done the test as requested by their
doctors or as they were willing to be part of the study. We collected data
regarding their age, gender and the serum level of LDH.

Results: 18 patients were enrolled in this study, 38.8 % of them were males
(7) and 61.2% were females (11), with mean age of 21.8 years. Their mean
level of LDH was 380 U/L.

Conclusion: It was found that the serum LDH can help in the diagnosis and

differentiation of types of the anemia.




INTRODUCTION

Anemia is a major global health problem, especially in developing
countries.! Anaemia is defined by the World Health Organisation as
haemoglobin (Hb) < 120 g/L in women and Hb < 130 g/L in men. Anaemia
1s a recognized public health problem throughout the world. Almost every
fourth person on the earth is anaemic. Most of the burden of anemia is

attributed to nutritional deficiencies.?

The term ‘nutritional anemia’ encompasses all pathological conditions in
which the blood hemoglobin concentration drops to an abnormally low level,
due to a deficiency in one or several nutrients. The main nutrients involved
in the synthesis of hemoglobin are iron, folic acid, and vitamin B12. Iron
deficiency is the commonest cause of nutritional anemia worldwide while

folic acid and/or B 12 deficiency is less widespread and is often observed

with iron deficiency.?

For differential diagnosis, it is useful to classify the type of anemia based on
the red cell indices which is calculated from red blood cell count,
hemoglobin concentration, and hematocrit. The mean corpuscular volume
(MCV) is calculated from hematocrit (%) x 10/RBC count (106/ul), and
macrocytic anemias are defined as MCV >100 fl. The cause of macrocytic
anemia is classified into one of the following categories, megaloblastic or
nonmegaloblastic whereby megaloblastic anemia is caused by deficiency or
impairment of utilization of vitamin B12 or folate.* The mean corpuscular
Hb (MCH) and MCYV distinguish macrocytic anemia from iron deficiency

anemia, which is hypochromic and typically microcytic. Deficiencies of




multiple nutrients or the use of certain medications can lead to a

combination of iron deficiency anemia and macrocytosis, with resultant

normocytic anemia.’ Iron deficiency anemia can be distinguished from other

causes of microcytic and hypochromic anemia using iron studies® and a
defined set of tests are used to distinguish megaloblastic from non-

megaloblastic anemias.*

Due to various nutrient deficiency mixed deficiency anemias generally
exhibit dyserythropoiesis which may lead to a hemolytic picture. There is
intramedullary destruction of red blood cells along with low reticulocyte
count.® The term hemolysis refers to the destruction of the red blood cells
(RBC) ,releasing intra-erythrocyte content to the extracellular compartment
and accounts for a wide range of laboratory and clinical conditions, both
physiological and pathological.” In this process not only hemoglobin is
released, other components of the erythrocyte cytoplasm such as potassium,
lactate dehydrogenase (LDH), or neuro-specific enolase (NSE) among other

components.®

At one time, the diagnosis of a deficiency of vitamin B12 or folate was
relatively straight forward. As knowledge has accumulated, the limitations of
such tests as serum vitamin level measurements and the Schilling test have
become apparent and hence need for newer tests.” One such candidate is

serum Lactate Dehydrogenase (LDH).




Aim of study

To find if the LDH level can be used to help in the diagnosis and

differentiation of anemia and if it can be used before further investigations.




Material and method

This study is cross sectional study, was carried out for four months in a local
medical laboratory. Samples of patients with the clinical diagnosis of anemia

were collected without regard to the type of anemia.

The samples were taken from the patients who have done the test as

requested by their doctors or as they were willing to be part of the study.

A total of 18 patients of 7 males and 11 females were included in this study.
We collected data regarding their age, gender and the serum level of LDH in
the blood. The LDH was measured by TU/L.

Any patient who have anemia was eligible for the study. The consent of the

patient was taken, and the confidentiality of patients was preserved.

In all the study subjects, routine hematological investigations were done as
the samples were taken from venous blood and carried out in EDTA vials to
measure the level of LDH in the blood. The samples were mixed with a
working reagent in a tube and then were put in a spectrometer for several
minutes. The difference of absorbance was calculated, and the results were

displayed.




Results:

A sample of 18 patient was collected with mean age of 21.8 years.

38.8 % of them were males (7) and 61.2% were females (11).
The results presented in relation with their age and gender as below:

Table 1: LDH levels measured in U/L in relation with age.

Age (Years) (5-10) (11-20) (21-30) | (31-40)
467 369 358 483
301 278 480 411
307 348 285
256 466
486 298
439 396
356 391
84 65

Table 2: average of LDH with standard deviation in relation with age.

Age (Years) LDH(SD)

(5-10) 384483
(11-20) 356+ 84
(21-30) 391465
(31-40) 393482




Table 3: LDH levels measured in U/L in relation with gender

Female (17-40) LDH Male (17-40)
21 358 39
24 480 28

19 278 35

19 307 32
27 466 25
18 486 25
24 420 17

11 369
12 256
467
301
AVERAGE 381

SD 83

Table 4: average of LDH with standard deviation in relation with gender.

GENDER LDH
MALE 380+68
FEMALE 381483




Figure 1: The frequency of LDH with the age in a chart.
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Figure 2: The frequency of LDH with the age in graphic lines.
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Discussion

LDH is physiologically measurable in serum due to physiological cellular

turnover and 5 isoenzymes are present.'’ Two isoenzymes of LDH, LDH-1

and LDH-2 are expressed in RBC. As decrease in red blood cell count is a
distinct feature of anemia,!' hence a relationship between LDH expression
and anemia could be anticipated. According to Heller & Venger increased
LDH activity combined with normal or slightly elevated transaminase values

is typical of megaloblastic anemia.'?

Khattak A et al, reported the proportion of iron deficiency anemia as highest
with 32.69%, followed by megaloblastic anemia with 18.75%, whereas
hemolytic anemia and mixed anemia had an equal proportion of 13.46%

each.!3

Ghazali A et al, reported the proportion of iron deficiency anemia as 10.37%,

followed by megaloblastic anemia, mixed anemia and hemolytic anemia as

9.09%, 2.87% and 1.44% respectively.'*

Research by Galila et al. showed that patients with beta thalassemia major
had significantly higher levels of LDH, when compared to patients with
sickle cell disease and beta thalassemia intermedia.'> Hemolytic anemia in
patients with thalassemia major, often causes an increase in LDH levels,
which is a marker of intravascular hemolysis.!® Some studies suggest that
the increase in LDH levels in thalassemia major is due to IE.!” Hemolysis
accompanied by IE in thalassemia major lead to anaerobic glycolysis, which

is the cause of increased LDH levels in thalassemia major.'®

Besides vitamin C supplements intake, there are several factors that can

affect LDH levels, such as alcohol intake, intense physical activity, tumors,




and drugs (anesthesia, aspirin, narcotics, and procainamide).!*?%21:22 Intense
physical activity can increase LDH levels by 30- 50%, where serum LDH is
often used as an indicator of muscle damage after resistance exercise and

may indicate the status of muscle cell membranes.?*

Hypoxia causes increase in the production of Epo from the kidneys, whose
function is to increase the surviving erythroid progenitor and its
proliferation.?* However, due to impaired erythroid cell maturation by Gdf11
and Activin A, IE in thalassemia major will then experience amplification.?
The differences in Activin A levels between thalassemia major and non-

thalassemia are significant.?

In this study it was found that the mean LDH level for male was 380 + 68
U/L while for female was 381 + 81 U/L. The increased LDH activity may be
a result mainly of haemolysis, however it would require a much greater

haemolytic activity than that found in megaloblastic anaemia.?’ The findings

of present study are similar to that observed by Gaikwad and Kadhav,?® who

observed mean serum LDH levels of megaloblastic anemia cases to be
significantly higher as compared to that of hemolytic anemia and mixed
anemia cases. They observed that though the mean LDH in mixed anemia
cases were highly increased as compared to hemolytic anemia cases yet were
lower as compared to megaloblastic anemia cases as observed in present
study. These findings in turn suggest a more dominant role of serum B12 and
folic acid levels in governing the LDH levels while iron deficiency seemed

to play a regressive role.

In this study there was female predominance, with similar findings observed

by Magnani et al & Kannan et al.?*-°




Conclusion:

It was found that the serum LDH can help in the diagnosis and
differentiation of types of the anemia and as a marker before further

investigations such as bone marrow aspiration.
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