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Assessment of the variability of the hematological and biochemical parameters 
in giardiasis patients
Hiba Riyadh Al-Abodi*

Abstract: Giardiasis is one of the essential parasitic intestinal diseases, widespread in many countries. Therefore, it has 
occupied a necessary place among public health priorities. Children are the most vulnerable and affected by this disease. 
The current study evaluated the physiological and biochemical hematological changes of affected children under 12 in Al-
Diwaniyah Governorate, middle of Iraq. Hemoglobin levels and the volume of compacted blood cells decreased in patients 
(10.4g/dL and 33.7%, respectively). In contrast, the number of white blood cells increased to (7700 cells/mm3), indicating 
substantial differences between the hematological parameters and the control group's results. Regarding the number of 
cells, the investigation revealed a reduction of (64.1%) in the total number of cells. In contrast to the control data, the results 
showed a rise in the number of lymphocytes, eosinophils, and basophils, with respective percentages of (%28.4), (%0.6), 
and (%0.4). Monocytes were unaffected. The findings of the biochemical parameters demonstrated that the concentrations 
of liver enzymes varied significantly, with the attention of GPT and GOT increasing to(18.7) and (19.9)international units/
liter. Additionally, lipid level variations, including lower cholesterol and triglycerides, were discovered. Compared to the 
control groups, it reached (163.8) and (122.5) mg/DL.

Key words: Giardiasis, blood parameters, GOT, Giardia lamblia.

ARTICLE / INVESTIGACIÓN

Introduction
Giardia lamblia is a common protozoan that infects 

humans, especially children, causing steatorrhea1,2. This 
parasite has two phases during its life cycle. The active 
phase of the parasite (Trophzoite phase) settles inside the 
upper small intestine of the host. In contrast, outside the 
host's body, it remains alive in its Cyst phase, besides tem-
porary phases between the two phases called (Excyzoite) 
that precede the formation of the Trophozoite phase and 
the (Excyzoite) that precedes the Cyst phase3. Cyst phases 
represent the infective stage. They can survive for several 
months in feces and humid conditions. They can also stay 
in standard concentrations of chlorine used to sterilize water 
and are resistant to heat, cold, and drought4,5.

Giardia lamblia is one of the significant causes of diarr-
hea in children and adults, causing Giardiasis, and its symp-
toms are acute steatorrhea with dehydration and abdomi-
nal pain. The disease most often occurs in children under 
five years6. Chronic infection with the parasite may lead to 
weight loss or delay in growth7; the disease symptoms di-
ffer from one person to another and depend on the period 
of illness, ranging from nausea, vomiting, and flatulence8. 
Diagnosis of Giardiasis is based on cysts in the stool of 
infected persons, and Giardiasis can be diagnosed using 
the ELISA method9. As well as by molecular methods that 
depend on specific genes in the parasite10. Several studies 
have focused on the effect of intestinal parasites on blood 
components, as the researchers showed the occurrence 
of biochemical changes in the serum of those infected; the 
current study aims to investigate the effect of the parasite 
Giardia lamblia on the hematological and biochemical pa-

rameters of people with Giardiasis among the different age 
groups of children infected in Al-Diwaniyah Governorate in 
the region middle of Iraq.

Materials and methods 

Collect samples
The study included collecting 44 blood samples from 

children with disease from patients who attended the mater-
nity hospital in Al-Diwaniyah Governorate and the hospitals 
affiliated with the districts and districts of the governorate. 
At the rate of 3 ml from each child to study the physiological 
changes caused by this parasite to the infected, 2 ml of it 
was taken and placed in a normal tube and left in a verti-
cal position for (20-30 minutes). Then it was centrifuged in 
a centrifuge at 1500 cycles for 10 minutes. The transpa-
rent upper part representing the serum was taken precise-
ly using a pipette. The precipitate was neglected, and the 
serum was sometimes kept in the freezer when the tests 
were delayed. As for the rest, which is 1 ml, it was placed 
in tubes for conducting blood tests, in addition to a group of 
22 control samples from healthy children of both sexes for 
the purpose of comparing the results of the tests with them.

Blood tests
Hemoglobin concentration was calculated using the he-

matology auto-analyzer (Sysmex XTI2000). The volume of 
compacted pellets was calculated using a Microhaematocrit 
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centrifuge. The total and differential white blood cell counts 
were calculated using the Impro Neubauer chamber (hemo-
cytometer).

Biochemical examinations
Serum total cholesterol was estimated using (CHOD-

PAP Method). The concentration of TG triglycerides in 
serum was measured using (GPO Method). The amino-
transferases GPT and GOT activity was estimated using the 
Chemistry analyzer Roche.

Statistical analysis
The results were statistically analyzed using the (Least 

significant differences) (LSD) test using the SPSS23 statis-
tical program under the probability level (P<0.05).

Results
Table (1) shows the results of the hematological para-

meters of the affected children in the Al-Diwaniyah governo-
rate during the months of the study. The results showed that 
there were significant differences in the values of the volu-
me of compacted blood cells, the level of hemoglobin, the 
number of white blood cells and differential white blood cells 
compared to the results of the control group through statis-
tical analysis and under the level of significance (P<0.05). 
The study's results showed a decrease in the volume of 
compacted blood cells and the level of hemoglobin among 
the affected children compared to the control, which amoun-
ted to (7.33%) (10.4) g/dl. Respectively, the lowest decrea-
se in the volume of compacted blood cells was in August, 
reaching (30%). While the lowest reduction in hemoglobin 
value was (9.3 g/dL), which was recorded in July.

Blood changes according to gender  
Table 2 shows the results of the hematological parame-

ters of the affected children by sex, where it was found that 
there were significant differences in the values ​​of the volu-

me of compacted blood cells, hemoglobin level, the number 
of white blood cells, and white blood cells differential under 
the LSD level compared to the results of the control group 
through statistical analysis to test the least significant diffe-
rence Significant (P<0.05). The results showed a decrease 
in the values ​​of the volume of compacted blood cells and 
the hemoglobin level, which reached (33.5%) and (10.2% 
g/dL), respectively. The results also showed an increase 
in the number of white blood cells, reaching (8000%) cells/
mm in males, more than in females, reaching (8300%) cells/
mm in males and in females (7800%) cells/mm. (As for the 
differential white blood cell values, the value of neutrophi-
ls decreased, reaching (65.5%). Its decrease was more in 
males than females, reaching 64.5% in males) and in fe-
males) 66.6%. The values ​​of Lymphocytes, Eosinophil's, 
and Basophils increased and reached (27.3). %), (0.6%), 
and (0.3%), respectively, and the values ​​of Lymphocytes 
and eosinophils in males were higher than in females, while 
the value of Basophils was higher in females. The values ​​
of Lymphocytes, eosinophils and Basophils in males were 
(28.6%), (0.7%) and (0.2%) and in females (26), (0.6%) and 
(0.5%), respectively. While the value of single cells was not 
affected in comparison with the results of the control group, 
as shown in Table 2.

Hematological changes according to age groups
Table (3) shows the results of the hematological pa-

rameters of the affected children according to age groups. 
There were significant differences in the values ​​of the volu-
me of compacted blood cells, the level of hemoglobin, the 
number of white blood cells and the differential white blood 
cells compared to the results of the control group through 
statistical analysis to test the least significant difference in 
the level of significance ( P<0.05) The results showed a 
decrease in the values ​​of both the bound volume of blood 
cells and the level of hemoglobin. It reached (33.7%) and) 
(10.3 g/dL), respectively. The age group (6-7) years was the 
lowest group in terms of a decrease in the values ​​of the 
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Table 1. Results of the blood parameters of the affected children during the months of the study.
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volume of compacted blood cells and the hemoglobin level, 
which amounted to (32%), respectively. The results showed 
an increase in the number of white blood cells; the largest 
increase was in the age group (4-5 years), reaching (9500% 
cells/mm). As for the differential white blood cells, the value 
of Basophils decreased and amounted to (64.5%), and the 
group (2-3) years had the lowest decrease in the value of 
Basophils, which amounted to (63.8%), and the Lympho-
cyte, Eosinophils and Basophils increased by (26.3%), 
(0.3%), and (0.5) %) respectively, the group (6-7) years had 
the highest increase in Lymphocyte value, which reached 
(30%), and the group (2-3) years had the highest increase 

in Eosinophil cells. There were no significant changes in the 
single cells compared to the control group.

Biochemical changes according to the months of 
study

Table (4) shows the results of the biochemical para-
meters of the affected children according to months of the 
study. Significant differences were found in all the bioche-
mical parameters used in comparison with the control group 
to test the least significant difference in LSD under the level 
of significance (P<0.05). The results of the study showed 
an increase in the concentrations of liver enzymes. Amine 
(GPT and GOT) were (18.7%) and (19.9%) IU/L, respec-
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Table 2. The results of the hematological parameters of the affected children by gender.

Table 3. Results of hematological parameters of affected children by age groups.
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tively, and the highest rise in liver enzyme values ​​was in 
August, when the results reached (21%) and (24%), res-
pectively. The results reached a decrease in the values ​​of 
cholesterol and triglycerides (163.8) and (122.5) mg/DL, 
respectively, and the highest decrease in the value of cho-
lesterol was in July, reaching (154 mg / DL), while the lowest 
decrease in the value of triglycerides was in August, where 
it reached (93.4 mg /DL).

Biochemical changes by gender
Table (5) shows the results of the biochemical para-

meters of children infected with intestinal parasites by sex, 
where significant differences were found in the biochemical 
parameters used in all of them by comparing with the re-
sults of the control group using the statistical analysis to 
test the least significant difference under the level of LSD 
morale (P<0.05). The results showed an increase in the va-
lues ​​of liver transaminase enzymes (GPT and GOT), which 
reached (18.2) and (19.2) IU/L, respectively, and males had 
higher concentrations of liver enzymes than females, rea-
ching (18.2) and (19.2) in males. IU/L, respectively, and in 

females (18) and (19.2) IU/L, respectively. The results also 
showed a decrease in the level of cholesterol and the le-
vel of triglycerides, which amounted to (162.6) and (120.5) 
mg/dL, respectively. The decrease in the level of choleste-
rol and triglycerides in males was higher than in females, it 
reached (157.4) and (118) mg/dL in males and (167.9) and 
(123.1) mg/dL in females, respectively.

Biochemical changes by age groups
Table (6) shows the results of the biochemical parame-

ters of the affected children according to the age groups. We 
noticed significant differences in all the biochemical parame-
ters used in the current study by comparing them with the 
results of the control group using statistical analysis to test 
the least significant difference LSD under the level of signifi-
cance (P<0.05). The results showed an increase in liver tran-
saminase enzymes (GPT and GOT) compared to the results 
of the control group, which amounted to (18.5) and (19.1) 
IU/L, respectively, and the age group (6-7) years recorded 
the highest increase in enzyme concentrations. , where they 
reached (20) and (20.4) IU/L, respectively, followed by the 

Table 4. Results of biochemical tests for affected children by months of study.

Table 5. Results of biochemical parameters of affected children by gender.
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age group (4-5 years), which reached (19.5) and (20) IU/L, 
respectively. The results also showed a decrease in the cho-
lesterol and triglyceride level compared to the control group's 
results, as the values ​​reached (164.7) and (122.6) mg/dL, 
respectively. The age group (6-7) years was the most affec-
ted by the cholesterol value, reaching (157.5 mg/dL), while 
the age group (6-7 years) had the lowest decrease in the 
value of triglycerides, reaching (mg/dL).

Discussion
The results of the current study showed significant 

changes in the results of hematological parameters among 
children infected with intestinal parasites compared to the 
results of the control group, the level of hemoglobin de-
creased and the volume of compacted blood cells, while 
the number of white blood cells increased and amounted 
to (10.4 g/dl) and (34%) and (7700 cells/mm3), respecti-
vely. These results agree with (11), which was conducted 
to investigate the relationship between parasitic infestation, 
anemia, and the clinical picture of blood in Wasit Governo-
rate. And (12) to find out the effect of pinworm infection on 
children 12 years old in Kalar city in Sulaymaniyah gover-
norate, which showed that the values ​​of the volume of com-
pacted blood cells and the hemoglobin level were (37.28%) 
and (12.51 g/dL), respectively. We also agree with (13), 
conducted in the Dolab village in Babylon Governorate, to 
find out the effect of hookworm infection on the hemoglobin 
level of some patients, as they showed the worm caused a 
significant decrease in the hemoglobin value.

The current study showed changes in the number of 
white blood cells compared to the results of the control 
group, where the results showed an increase in the number 
of cells, eosinophils, basophils, and neutrophils cells, while 
the monocytes were not affected.(14) find out the effect of 

intestinal parasite infection on some physiological blood pa-
rameters showed an increase in the number of lymphocytes, 
neutrophils, and eosinophil's and a decrease in the number 
of monocytes, while basophils were not affected. We agree 
with (15), which indicated that the disease - which is res-
ponsible for the decrease in hemoglobin and the increase in 
platelets in the affected children in an area - in India when 
examining the blood serum of 44 children with the disease. 
The reason for the low level of hemoglobin and the volume 
of compacted blood cells may be due to poor absorption 
of sugars, fats, vitamins, folic acid, zinc, and iron caused 
by the presence of some parasites in the human intestine. 
Since iron deficiency causes anemia because it enters the 
composition of hemoglobin, which is the main component 
of red blood cells, and the presence of the nutrient phases 
that stick to the villi of the intestine and absorb quantities of 
blood, as well as the hemolytic factors produced by parasi-
tes and other factors contribute to the occurrence of cases 
anemia16,17. As for the rise in white blood cells and some 
differential white blood cells, it may be due to the strong 
response of the immune system to confront and eliminate 
parasites. Parasites inside the body, then these cells attach 
to surfaces and begin to remove their granules, then attack 
the parasites and kill them18.

The changes in the level of cholesterol and triglyceri-
des differences were found in all parameters. The results 
showed an increase in the concentrations of liver enzymes 
GOT and GPT, which reached (18.7) and (19.9) IU/liter, res-
pectively. Biochemical parameters, where it was confirmed 
that there was an increase in the values ​​of the three liver 
enzymes GOT, GPT, and ALP, which reached (25.2), (14.4), 
and (41) IU/L, respectively. The increase in GOT and GPT 
enzymes may be because some parasites, such as Giar-
dia, cause diarrhea that leads to poor absorption and diges-
tion19. The energy in food is not used correctly, and therefo-

Table 1. Results of biochemical parameters of affected children by age groups.
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re, the energy stored in the liver is resorted to, which causes 
an increase in the level of these enzymes to compensate for 
it20. The level of cholesterol and triglycerides also decrea-
sed, reaching (163.8) and (122.5) mg /DL, respectively, and 
these results agree with (21) with their study of the effect of 
Giardia infection on some biochemical parameters in Kirkuk 
governorate, where they showed a decrease in cholesterol, 
which reached (143 mg / DL). We also agree with (22) those 
who showed a significant decrease (P<0.05) in the number 
of WPS and platelets in patients with Giardiasis in Najaf Go-
vernorate, and they also showed a significant decrease in 
the values ​​of RBS, MCHC, MCH, and PCV in comparison 
with the control group.

The effect of parasites on lipids, and despite the occu-
rrence of changes in the level of lipids is not completely clear, 
the signs leading to these changes are not understood. Be-
cause of the lack of studies related to this, parasites may 
have a role in inducing these changes, especially in severe 
infections with parasites. Cholesterol also has an important 
role in the parasite's pathogenesis, as it keeps it in the trophic 
phase, and therefore the lack of cholesterol makes the para-
site enter the cyst phase that causes infection23.

Conclusions
Giardiasis has a significant effect on the level of he-

matological and biochemical parameters with a clear sig-
nificant difference in the affected patients, which shows the 
need to manage the disease in terms of treatment and con-
trol to prevent the development of the disease in children 
and, consequently its effect on the bodily systems, causing 
weakness in growth and some physical imbalances.
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