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Abstract
Human parasitic infections are endemic in all developing countries including India. Parasitic infections significantly alter
various biochemical and haematological parameters and are responsible for considerable mortality and morbidity. The aim
of this study was to compare the biochemical and haematological parameters induced by various human parasitic
infections. Stool samples were examined for ova and cysts to detect the intestinal parasites and malaria parasites were
detected by thin and thick smear. Biochemical and haematological studies were performed on parasite-positive patients.
The parameters observed were analysed by Student's 't' test. P value < 0.05 was considered significant. Statistical analysis
showed that serum protein and albumin levels were significantly decreased in patients with ancylostomiasis and malaria.
Patients of malaria parasites revealed significantly increased levels of serum ALP, total bilirubin, direct bilirubin, SGPT
and SGOT. Significant increase in eosinophils percentage level was observed in patients with ascariasis, ancylostomiasis
and taeniasis. Haematological study of patients with ancylostomiasis and malaria showed significant decrease in
haemoglobin, RBCs and PCV levels. Apart from the above, platelets and total leukocytes were also found to be
significantly decreased in malaria patients. This study shows that parasitic infection alters biochemical and haematological
parameters. Hence, educating the population, promoting good hygiene practices and using deworming services as needed

would be helpful in preventing the spread of malaria and intestinal parasitic infections.
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Introduction
It is well known that malaria and intestinal parasites induce
several biochemical and haematological parameters. Malaria
is an infectious disease caused by protozoan parasites of the
genus Plasmodium and transmitted by female Anopheles
mosquitos (WHO 2019). Based on the World Health
Organization (WHO, 2020), malaria caused 627,000 deaths
and 241,000,000 cases globally in 2020 (Kim et al. 2008).
Malaria parasites go through a hepatocyte developmental
stage. Sporozoites produced from the salivary gland of a
mosquito must effectively target and penetrate hepatocytes
(Hénscheid et al. 2008). Plasmodium falciparum malaria
frequently causes life-threatening complications such as
hepatic dysfunction, jaundice, and severe anaemia (Kimbi et
al. 2013). Intestinal parasitic infection induces the several
abnormalities in haematological and biochemical parameters.
Intestinal parasitic infection significantly decreased the level
of haemoglobin and Packed Cell Volume (PCV) values
(Demeke et al., 2021). Increasing hookworm infection
intensity is associated with lower haemoglobin levels in
pregnant women (Brooker et al., 2008). Indeed, intestinal
parasitic infections, mostly helminths have been linked with
an increased risk for nutritional anaemia, protein-energy
malnutrition and growth deficits in children, low pregnancy
weight gain and intrauterine growth retardation followed by
low birth weight (Rodriguez-Morales et al., 2006 and Sackey
et al., 2003). The frequency and incidence of human parasitic
diseases varies with various factors like geography, rainy
season, education level of population etc. The aim of the
present study was to evaluate biochemical and
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haematological parameters to determine the adverse effects
of infection and to aid in the diagnosis and treatment of
patients suffering from parasitic diseases.
Materials and Methods

In the present study, potential patients with parasitic diseases
were screened from among the participants using the
symptoms and signs of parasitic diseases. All screened
participants were then examined by the relevant standard
methods for detection of parasitic infection. Informed and
written consent was obtained from all participants and, in the
case of minor participants from their parents. Confidentiality
was ensured by keeping participants identity confidential. To
execute the study of intestinal parasitic infection, clinical
symptoms, and sign of intestinal parasitic disease like
abdomen pain, constipation, diarrhea, more than two stool
passing in a day and offensive stool were considered as
primary diagnostic tools to enhance the value of estimation.
Participants with the above clinical features were given a
sterilized screw capped containers of 50 ml capacity to
collect the stool samples. Stool samples were examined by
stool microscopic examination for ova and cyst (Fleck and
Moody, 1993 and Garcia, 2016). To study of malaria parasite
infection, clinical symptoms, and signs of malaria infection
such as hyperpyrexia with chills and hyperpyrexia occurring
every second day or every third day were considered as the
primary diagnostic tool to enhance the value of the
assessment. Participants with the above clinical symptoms
were further examined by thin and thick peripheral blood
smear examination. The smears were stained with Leishman

13



Biochemical and Hematological Changes Associated With Malaria and Intestinal Parasite Infections

and Field stain and studied through 100x oil immersion lens
(Fleck and Moody, 1993). Participants who tested positive
for intestinal parasitic infection and malaria in the final
diagnosis were included in the study. To make the study
easy, 6 groups were created according to the parasitic
diseases in which Group-1 was created for control and
Group-2, Group-3, Group-4, Group-5 and Group-6 were
created for ascariasis, amoebiasis, ancylostomiasis, taeniasis
and malaria respectively. For biochemical and hematological
studies, five patients each were selected for each parasitic
disease. Blood samples about 4.5 ml were collected from all
selected patients using standard aseptic venipuncture
techniques in EDTA, sodium fluoride and plain vacutainers.
Biochemical Study: Serum protein, serum albumin, serum
globulin, serum bilirubin total, serum direct bilirubin, serum
indirect bilirubin, serum alkaline phosphatase (ALP), serum
glutamic pyruvic transaminase (SGPT), serum glutamic
oxaloacetic transaminase (SGOT), serum creatinine, serum
urea, serum glucose and serum cholesterol were analysed by
using biochemistry analyser by standard End point and
Enzymatic methods in all parasitic positive patients and
control group.

Haematological Study: Haemoglobin by
Cyanmethemoglobin method, red blood cells (RBC) count by
Haemocytometer, Total Leucocyte Count (TLC) by

Haemocytometer, Platelet count by Haemocytometer, Packed
Cell Volume (PCV) by Wintrobe tube method, Differential
Leucocyte Count (DLC) by peripheral blood smear study and
erythrocyte sedimentation rate (ESR) by Wintrobe tube
method in all parasitic positive patients along with control
group.
Statistical analysis: Haematological and biochemical
parameters were analysed by student ‘t’ test. p value < 0.05
was considered as significant.

Results:
To describe the results of the present study in a simple
manner, the results have been divided into two main
headings, biochemical observations, and hematological
observations. The results of all parasitic diseases were
described according to their respective groups.
Biochemical study
Group-1. Control:- Biochemical study of control group
(Group-1) revealed the mean value of total serum protein,
albumin and globulin to be 7.03 gm/dl, 4.01 gm/dl and 3.02
gm/dl respectively. The mean value of total bilirubin, direct
bilirubin and indirect bilirubin were observed to be 0.66
mg/dl, 0.24 mg/dl and 0.42 mg/dl respectively. Enzyme study
showed the mean value of serum ALP, SGPT and SGOT to
be 87.8 IU/L, 22.4 IU/L and 22.6 IU/L respectively. The
mean value of serum creatinine and serum urea were detected
to be 0.76 mg/dl and 22.2 mg/dl respectively. Mean value
serum glucose and serum cholesterol were examined to be
103.8 mg/dl and 183.0 mg/dl respectively (Table-1 to table-
5).
Group-2. Ascariasis: Biochemical study of group-2 showed
the mean value of total serum protein, aloumin and globulin
to be 6.86 gm/dl, 4.0 gm/dl and 2.86 gm/dl respectively. The
mean value of total bilirubin, direct bilirubin and indirect
bilirubin were observed to be 0.70 mg/dl, 0.26 mg/dl and
0.44 mg/dl respectively. Enzyme study showed the mean
value of serum ALP, SGPT and SGOT to be 93.6 IU/L, 33.4
IU/L and 27.0 IU/L respectively. The mean value of serum

creatinine and serum urea were detected to be 0.82 mg/dl and
24.0 mg/dl respectively. Mean value serum glucose and
serum cholesterol were examined to be 105.8 mg/dl and
179.2 mg/dl respectively (Table-1 to table-5).

Group-3. Amoebiasis:- Biochemical study of group-3
revealed the mean value of total serum protein, albumin and
globulin to be 6.86 gm/dl, 3.84 gm/dl and 3.04 gm/dI
respectively. The mean value of total bilirubin, direct
bilirubin and indirect bilirubin were observed to be 0.78
mg/dl, 0.28 mg/dl and 0.50 mg/dl respectively. Enzyme study
showed the mean value of serum ALP, SGPT and SGOT to
be 87.2 IU/L, 33.6 IU/L and 24.2 IU/L respectively. The
mean value of serum creatinine and serum urea were detected
to be 0.80 mg/dl and 25.20 mg/dl respectively. Mean value
serum glucose and serum cholesterol were examined to be
103.4 mg/dl and 172.2 mg/dl respectively (Table-1 to table-
5).

Group-4. Ancylostomiasis:- Biochemical study of group-4
revealed the mean value of total serum protein, aloumin and
globulin to be 6.20 gm/dl, 3.44 gm/dl and 2.76 gm/dl
respectively. The mean value of total bilirubin, direct
bilirubin and indirect bilirubin were observed to be 0.78
mg/dl, 0.30 mg/dl and 0.48 mg/dl respectively. Enzyme study
showed the mean value of serum ALP, SGPT and SGOT to
be 99.8 IU/L, 34.4 IU/L and 25.6 IU/L respectively. The
mean value of serum creatinine and serum urea were detected
to be 0.86 mg/dl and 23.8 mg/dl respectively. Mean value
serum glucose and serum cholesterol were examined to be
112.0 mg/dl and 166.4 mg/dl respectively. Statistical analysis
showed that there was a significant decrease (P<0.05) in
serum protein and albumin levels in the patients of
ancylostomiasis (Table-1 to table-5).

Group-5. Taeniasis:-Biochemical study of group-5 revealed
the mean value of total serum protein, aloumin and globulin
to be 6.92 gm/dl, 3.92 gm/dl and 3.0 gm/dl respectively. The
mean value of total bilirubin, direct bilirubin and indirect
bilirubin were observed to be 0.76 mg/dl, 0.26 mg/dl and
0.50 mg/dl respectively. Enzyme study showed the mean
value of serum ALP, SGPT and SGOT to be 103.2 IU/L,
32.2 IU/L and 29.6 IU/L respectively. The mean value of
serum creatinine and serum urea were detected to be 0.88
mg/dl and 22.8 mg/dl respectively. Mean value serum
glucose and serum cholesterol were examined to be 99.0
mg/dl and 157.0 mg/dl respectively (Table-1 to table-5).
Group-6. Malaria:- Biochemical study of group-6 revealed
the mean value of total serum protein, albumin and globulin
to be 6.92 gm/dl, 3.68 gm/dl and 3.24 gm/dl respectively.
The mean value of total bilirubin, direct bilirubin and indirect
bilirubin were observed to be 1.33 mg/dl, 0.50 mg/dl and
0.88 mg/dl respectively. Enzyme study showed the mean
value of serum ALP, SGPT and SGOT to be 122.8 IU/L,
43.0 IU/L and 38.0 IU/L respectively. The mean value of
serum creatinine and serum urea were detected to be 0.86
mg/dl and 23.8 mg/dl respectively. Mean value serum
glucose and serum cholesterol were examined to be 102.6
mg/dl and 176.0 mg/dl respectively. Statistical analysis
showed that there was a significant decrease (P<0.05) in
serum albumin levels and significant elevation (P<0.05) in
the level of total bilirubin, direct bilirubin, indirect bilirubin,
serum ALP, SGPT and SGOT in the patients of malaria
parasite (Table-1 to table-5).

Table-1. Serum protein, albumin and globulin level of subjects suffering from parasitic diseases

[ Group | Serum Protein Total (gm/dl)

| Serum Albumin (gm/dl)

| Serum Globulin (gm/dI) |
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Control 7.03+0.06 4.01+0.04 3.02+0.04
Ascariasis 6.86+0.07 4,00+0.07 2.86+0.12
Amoebiasis 6.86+0.07 3.84+0.07 3.04+0.07
Ancylostomiasis *6.20+0.18" *3, 44+0.18° 2.7620.18
Taeniasis 6.92+0.14 3.92+0.07 3.00+0.08
Malaria 6.92+0.06 *3.68+0.12° 3.24+0.14

Results are expressed as mean * S.E. (n=5)

*Values are significantly different from control (P<0.05P
'P=0.0021, t= 4.4482, d.f. =8
%P=0.0344, t= 2.5455, d.f. =8

2p=0.0138, t= 3.140, d.f. =8

Table-2. Serum Bilirubin total, direct and indirect level of subjects suffering from parasitic diseases

Group Serum Bilirubin Total (mg/dl) Serum bilirubin Direct (mg/dl) | Serum bilirubin indirect
(mg/dl)

Control 0.66+0.05 0.24+0.02 0.42+0.05

Ascariasis 0.70+0.03 0.26+0.02 0.44+0.02

Amoebiasis 0.78+0.04 0.28+0.04 0.50+0.03
Ancylostomiasis 0.78+0.05 0.30+0.03 0.48+0.04

Taeniasis 0.76+0.05 0.26+0.02 0.50+0.05

Malaria *1.38+0.17" *0.500.087 *0.880.09°

Results are expressed as mean + S.E. (n=5)

*Values are significantly different from control (P<0.05P
'P=0.0035, t= 4.0893, d.f =8
%P=0.0017, t= 4.640, d.f. =8

2p=0.0175, t= 2.9824, d.f. =8

Table-3. Serum ALP, SGPT and SGOT level of subjects suffering from parasitic diseases

Group Serum ALP (1U/LI) SGPT (IU/L) SGOT (IU/L)
Control 87.80+14.16 22.40+2.06 22.60+1.21
Ascariasis 93.60+4.99 33.40+4.62 27.00+3.13
Amoebiasis 87.20+3.83 33.60+4.79 24.20+1.50
Ancylostomiasis 99.80+7.50 34.40+6.31 25.60+2.66
Taeniasis 103.20+11.95 32.20+5.53 29.60+3.19
Malaria *122.8+4.18" *43,006.42° *38.00+5.86°

Results are expressed as mean £ S.E. (n=5)

*Values are significantly different from control (P<0.05)
'P=0.0452, t= 2.3701, d.f. =8
%P=0.0323, t= 2.5861, d.f. =8

2p=0.0157, t= 3.0553, d.f. =8

Table-4. Serum Creatinine and Urea level of subjects suffering from parasitic diseases

Group Serum Creatinine (mg/dl) Serum Urea(mg/dl)
Control 0.76+0.05 22.20+1.36
Ascariasis 0.82+0.08 24,0£1.41
Amoebiasis 0.80+0.07 25.20+0.58
Ancylostomiasis 0.86+0.09 23.80+1.28
Taeniasis 0.88+0.8 22.80+1.43
Malaria 0.86+0.09 23.8+1.28

Results are expressed as mean £ S.E. (n=5)
*Values are significantly different from control (P<0.05)

Table-5. Serum glucose and Serum Cholesterol level of subjects suffering from parasitic diseases

Group Serum Glucose (mg/dl) Serum Cholesterol (mg/dl)
Control 103.80+3.26 183.00+7.33

Ascariasis 105.80+2.58 179.20+7.15

Amoebiasis 103.40+3.31 172.20+5.10
Ancylostomiasis 112.0+3.90 166.40+3.23

Taeniasis 99.0+2.10 157.00+10.59

Malaria 102.60+2.93 176.00+3.56

Results are expressed as mean £ S.E. (n=5)
*Values are significantly different from control (P<0.05)
Hematological study
Group-1. Control:-The haematological study of control
group (Group-1) revealed the mean value of haemoglobin,
RBC, TLC, Platelets, ESR and PCV to be 14.3 gm/dl, 5.24
million/cumm, 7020/ cumm, 2.26 Lakh/ cumm, 4.2 mm in
first hour and 42.2 % respectively. Differential Leucocyte
Count revealed the mean value of neutrophils, lymphocytes,
eosinophils, monocytes and basophils to be 59.0%, 31.2%,
4.0%, 5.4% and 0.4 % respectively (Table-6 to table-7, Fig-
1).
Group-2. Ascariasis:- The haematological study of group-2
revealed the mean value of haemoglobin, RBC, TLC,
Platelets, ESR and PCV to be 13.28 gm/dl, 4.66
million/cumm, 6880/ cumm, 1.96 Lakh/ cumm, 4.4 mm in
first hour and 39.6 % respectively. Differential Leucocyte
J. Sci. Innov. Nat. Earth

Count revealed the mean value of neutrophils, lymphocytes,
eosinophils, monocytes and basophils to be 56.8%, 26.0%,
10.6%, 6.0% and 0.6 % respectively. Statistical analysis
showed that there was a significant elevation (P<0.05) in
eosinophils % in the patients of ascariasis (Table-6 to table-7,
Fig-1).
Group-3. Amoebiasis: The haematological study of group-3
revealed the mean value of haemoglobin, RBC, TLC,
Platelets, ESR and PCV to be 1344 gm/dl, 4.8
million/cumm, 7600/ cumm, 2.36 Lakh/ cumm, 5.61 mm in
first hour and 38.2 % respectively. Differential Leucocyte
Count revealed the mean value of neutrophils, lymphocytes,
eosinophils, monocytes and basophils to be 61.6%, 27.2%,
6.6%, 4.6% and 0.2 % respectively (Table-6 to table-7, Fig-
1).

15



Biochemical and Hematological Changes Associated With Malaria and Intestinal Parasite Infections

Group-4. Ancylostomiasis:-The haematological study of
group-4 revealed the mean value of haemoglobin, RBC,
TLC, Platelets, ESR and PCV to be 12.94 gm/dl, 4.34
million/cumm, 8120/ cumm, 1.66 Lakh/ cumm, 4.4 mm in
first hour and 38.8 % respectively. Differential Leucocyte
Count revealed the mean value of neutrophils, lymphocytes,
eosinophils, monocytes and basophils to be 58.8 %, 25.8%,
10.2%, 4.6% and 0.6 % respectively. Statistical analysis
showed that there was a significant decrease (p<0.05) in level
of haemoglobin, RBC, PCV and lymphocytes % and
significant elevation (P<0.05) in the eosinophils % in the
patients of ancylostomiasis (Table-6 to table-7, Fig-1).

Group-5. Taeniasis:-The haematological study of group-5
revealed the mean value of haemoglobin, RBC, TLC,
Platelets, ESR and PCV to be 1346 gm/dl, 4.7
million/cumm, 7860/ cumm, 2.44 Lakh/ cumm, 5.0 mm in
first hour and 39.2 % respectively. Differential Leucocyte

Count revealed the mean value of neutrophils, lymphocytes,
eosinophils, monocytes and basophils to be 57.4 %, 26.6%,
10.8%, 4.4% and 0.8 % respectively. Statistical analysis
showed that there was a significant elevation (P<0.05) in
eosinophils % in the patients of taeniasis (Table-6 to table-7,
Fig-1).

Group-6. Malaria:- The haematological study of group-6
revealed the mean value of haemoglobin, RBC, TLC,
Platelets, ESR and PCV to be 12.86 gm/dl, 4.54
million/cumm, 6080/ cumm, 1.35 Lakh/ cumm, 5.8 mm in
first hour and 39.0 % respectively. Differential Leucocyte
Count revealed the mean value of neutrophils, lymphocytes,
eosinophils, monocytes and basophils to be 61.0 %, 31.0%,
3.0%, 4.4% and 0.6 % respectively. Statistical analysis
showed that there was a significant decrease (P<0.05) in level
of haemoglobin, RBC, TLC, Platelets and PCV (Table-6 to
table-7, Fig-1).

Table-6. Haemoglobin, RBC, TLC, Platelets counts, ESR and PCV of subjects suffering from parasitic diseases.

Group Hb RBC Counts TLC (/cumm) Platelets ESR (mm in | PCV (%)
(Gm/dl) (Million/cu mm) (Lac/cumm) 1% hour)

Control 14.38+0.29 5.24+0.05 7020+255.73 2.26+0.22 4.2+0.37 42.2+0.86
Ascariasis 13.28+0.41 4.66+0.30 6880+270.92 1.96+0.23 4.40£0.51 39.60+1.25
Amoebiasis 13.44+0.42 4.8+0.19 7600+£391.15 2.36+0.23 5.61+0.81 38.8+2.48
Ancylostomiasis | *12.94+0.43 *4.3440.34° 8120+550.82 1.660.19 4.40.51 *33,80+2.18’
Taeniasis 13.46+0.29 4.7+0.23 7860+557.31 2.44+0.29 5.0+1.26 39.20+1.24
Malaria *12.860.45° *4.54+0.25* *6080+243.72° *1.35+0.07° 5.8+1.11 *39.0+0.89°

Results are expressed as mean £ S.E. (n=5)

*Values are significantly different from control (P<0.05P

1p=0.0231, t= 2.8026, d.f. =8, 2p=0.0211, t= 2.8623, d.f. =8
4P=0.0254, t= 2.7414, d.f. =8 5P=0.0288, t= 2.6609, d.f. =8
"P=0.0071, t= 3.5883, d.f. =8 8p=0.0327, t= 2.5786, d.f. =8

%p=0.0313, t= 2.6068, d.f. =8
5P=0.0089, t= 3.5855, d.f. =8
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Fig-1. Figure showing significant alteration in mean eosinophils percentage in different group of parasitic diseases.
Table-7. Differential Leucocyte Count (DLC) of subjects suffering from parasitic diseases.

Group Polymorphs Lymphocytes Eosinophils Monocytes Basophils
(%) (%) (%) (%) (%)

Control 59.00+2.28 31.20+1.88 4+0.71 5.40+0.51 0.4+0.24

Ascariasis 56.80+1.59 26.00+1.41 *10.60+1.08° 6+0.71 0.6+0.24

Amoebiasis 61.60+1.54 27.20+1.46 *6.60+0.51° 4.60+0.75 0.20+0.20
Ancylostomiasis 58.80+0.86 *25.800.86" *10.20+0.49" 4.60+0.40 0.60+0.24
Taeniasis 57.40+0.93 26.60+0.98 *10.80+0.58° 4.440.51 0.80+0.20
Malaria 61.00+2.05 31.00+2.0 3+0.45 4.4+0.51 0.60+0.24

Results are expressed as mean £ S.E. (n=5)

*Values are significantly different from control (P<0.05P

p=0.0311, t= 2.6102, d.f. =8, 2p=0.0009, t= 5.1226, d.f. =8
4P=0.0001, t= 7.2074, d.f. =8 °P=0.0001, t= 7.4194, d.f. =8

Discussion

Statistical analysis showed that there was a significant
decrease (P<0.05) in serum protein and albumin levels in the
patients of ancylostomiasis. Kendre et al. 2019 and Saraya et
al. 1970 also observed the decreased level of serum protein
and albumin levels in the patients of ancylostomiasis.
Present author is of opinion that hypoalbuminemia develops
when blood loss exceeds iron and protein intake and stores.
However present study did not reveal alteration in the serum
protein and albumin levels in the patients of ascariasis,
amoebiasis and taeniasis. However, several authors reported
elevation in the level of serum alkaline phosphatase, SGOT
and SGPT in the patients of amoebiasis (Braunwald et al.
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3p=0.0175, t= 2.9824, d.f. =8

2001, Chatterjee, 2019). This is contrary to the present study;
this in part may be related to the fact that E. histolytica does
not normally involve the liver but chronic infection can alter
levels of total bilirubin, direct bilirubin, SGPT, and SGOT.
Statistical analysis of malaria cases showed that there was a
significant decrease (P<0.05) in serum albumin levels and
significant elevation (P<0.05) in the level of serum ALP,
total bilirubin, direct bilirubin, indirect bilirubin, SGPT and
SGOT in the patients of malaria parasite. Similar to this Akor
et al. (2021) reported the statistically significant elevation in
the level of serum ALP, SGPT and SGOT in the patients of
malaria. Further another biochemical study was carried out
on co-infection of malaria and Schistosoma mansoni which
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showed increased levels of serum ALP, SGPT, SGOT, total
bilirubin, direct bilirubin and decreased levels of total protein
(Abede et al. 2024). All these studies are supporting the
present study. Here our opinion is that, all these studies along
with our results are proving that malaria parasite not only
induces inflammation of hepatocytes but also increases their
workload due to which ALP, SGPT, SGOT, total bilirubin
and direct bilirubin increase in the blood. Several studies
have been shown elevated levels of lipoproteins like high
density lipoprotein (HDL), low density lipoprotein (LDL)
and total cholesterol in patients suffering from parasitic
infection (Faucher et al. 2002, Bansal et al. 2005). This is
contrary to the present study in which no significant
alteration in serum cholesterol levels were observed. Present
authors are of opinion that, cholesterol may have different
values in different stages of infection. Therefore, cholesterol
level may be different at different stages. Further research is
needed to make this point clearer.

Statistical analysis showed that there was a significant
elevation (P<0.05) in eosinophils percentage in the patients
of ascariasis, ancylostomiasis, taeniasis. Similarly, another
study also reported that parasitic diseases often induce
eosinophilia (Newton et al. 2013). In a different study,
observed that the parasites found to be responsible for
eosinophilia were Trichuris trichiura, Ascaris lumbricoides,
Strongyloides stercoralis, filarial worm and hook worm
(Khanna et al. 2015). In a case study of neurocysticercosis
10% eosinophilia was reported (Bauer et al. 1994). These
findings support the observations of present authors.
Haematological study of patients of ancylostomiasis showed
the significant decrease (P<0.05) in level of haemoglobin,
RBC, and PCV. Similar findings also reported in a
prospective  cohort study (Demeke et al. 2021).
Haematological study of malaria patients showed the
significant decrease (P<0.05) in level of haemoglobin, RBC,
TLC, Platelets and PCV. Like this, in a systematic review

Reference
Abebe, W., Asmare, Z., Wondmagegn, A., Awoke, M.,
Adgo, A., Derso, A., & Lemma, W. (2024). Status of
selected biochemical and coagulation profiles and
platelet count in malaria and malaria-Schistosoma

mansoni co-infection among patients attending at
Dembiya selected Health Institutions, Northwest
Ethiopia. Scientific reports, 14(2), 6135.

https://doi.org/10.1038/s41598-024-56529-w

Akor, S. E., Musa, D. A., Akogu, S. P. O., Matthew, A.,
Friday, E. T., ldachaba, T., Onoja, P., Abdul, A. S.
(2021). Biochemical and haematological changes
associated with transplacental congenital malaria in
Kogi state, Northcentral  Nigeria.  MedRxiv.
https://doi.org/10.1101/2021.07.29.21261315

Bansal, D., Bhatti, H. S., & Sehgal, R. (2005). Role of
cholesterol in parasitic infections. Lipids in health and
disease, 4, 10. https://doi.org/10.1186/1476-511X-4-10

Bauer, T. M., Bruhwiler, J., Aschwanden, M., Wagner, S., &

Schwander, J. (1994). Neurozystizerkose
[Neurocysticercosis]. Deutsche medizinische
Wochenschrift (1946), 119(6), 175-179.

https://doi.org/10.1055/s-2008-1058677
Braunwald, E., Fauci, A. S., Kasper, D. L., Hauser, S. L.,
Longo, D. L. and Jameson, J. L. (2001). Harrison’s

J. Sci. Innov. Nat. Earth

total leucocyte count was significantly lower in patients with
malaria (Kotepui et al. 2020). In another study of malaria
revealed the significant decreased in value of WBC, platelets,
RBC, PCV and haemoglobin in malaria infected cord blood
in comparison to malaria negative persons (Akor et al. 2021).
These studies support the findings of present study. Present
authors are of opinion that the RBC breakdown due to
malaria parasite infection is responsible for the decreased
level of RBC, PCV and haemoglobin in malaria infected
patients. The present authors also state that decreased TLC
and platelet counts in malaria patients may be due to
increased platelet consumption, destruction, aggregation, as
well as possible bone marrow suppression.

Conclusion
This study shows that parasitic infection alters biochemical
and haematological parameters. Therefore, biochemical and
haematological parameters should be used to monitor and
manage complications related to parasitic infection. At the
same time, educating the population, promoting good
hygiene practices and using deworming services as needed
will be helpful in preventing the spread of malaria and
intestinal parasitic infections.
Funding: The authors received funding from the Department
of Higher Education, Government of Uttar Pradesh,
Prayagraj under the Research and Development Scheme
2021-22 to conduct the study.
Acknowledgement: | would like to thanks to Prof. Dheer
Singh, Department of Anesthesiology and Dr Reena Rani
Verma, Department of Physiology, Kalyan Singh Govt
Medical College, Buandshahr for providing technical
assistance. Our gratitude and sincere thanks to all the
participants of study.
Conflict of Interest: The authors had no conflict of interest
with respect to conduct, authorship, or publication of this
research work.

Principal of Medicine of Internal Medicine. 15th
Edition. McGraw-Hill.

Brooker, S., Hotez, P. J., and Bundy, D. A. P. (2008).
Hookworm-Related Anaemia among Pregnant Women:
A Systematic Review. PLoS Negl Trop Dis. 2(9): 1-9.

Chatterjee, K. D. (1996). Parasitology (Protozoology and
Helminthology) in relation to clinical Medicine. 13th
Edition. CBS Publishers & Distributor Pvt Ltd.

Demeke, G., Mengistu, G., Abebaw, A., Toru, M., Yigzaw,
M., Shiferaw, A., Mengist, H. M., Dilnessa, T. (2021).
Effects of intestinal parasite infection on hematological
profiles of pregnant women attending antenatal care at
Debre Markos Referral Hospital, Northwest Ethiopia:
Institution based prospective cohort study. PLoS One.
10;16(5):e0250990. doi: 10.1371/journal.pone.0250990.

Faucher, J. F., Ngou-Milama, E., Missinou, M. A., Ngomo,
R., Kombila, M., & Kremsner, P. G. (2002). The impact
of malaria on common lipid parameters. Parasitology
research, 88(12), 1040-1043.

Fleck, S. L. and Moody, A. H. (1993). Diagnostics
techniques in Medical Parasitology. Eleventh Edition.
University Press, Combridge.

Garcia, L. S. (2016). Diagnostic Medical Parasitology.
Washington, D.C.: ASM press. 6th Edition.

Hénscheid, T., Lé&ngin, M., Lell, B., Poétschke, M.,
Oyakhirome, S., Kremsner, P. G., & Grobusch, M. P.
(2008). Full blood count and haemozoin-containing

17


https://doi.org/10.1038/s41598-024-56529-w
https://doi.org/10.1101/2021.07.29.21261315
https://doi.org/10.1186/1476-511X-4-10
https://doi.org/10.1055/s-2008-1058677

Biochemical and Hematological Changes Associated With Malaria and Intestinal Parasite Infections

leukocytes in children with malaria: diagnostic value
and association with disease severity. Malaria journal,
7, 109. https://doi.org/10.1186/1475-2875-7-109

Kendre, G., Gabhale, Y., Sharma, S. (2019). Unusual Case of
Recurrent Severe Anaemia and Hypoalbuminemia in an
Infant.  Pediatr Oncall J. 16: 17-18. doi:
10.7199/ped.oncall.2019.12

Khanna, V., Tilak, K., Mukhopadhyay, C., Khanna, R.
(2015). Significance of Diagnosing Parasitic Infestation
in Evaluation of Unexplained Eosinophilia. J Clin
Diagn Res. 9(7):DC22-4. doi:
10.7860/JCDR/2015/12222.6259.

Kim, J. S.,, Oh, J. S, Chang, E. A, Bae, S. Y., Nam, D. H,,
Lee, C. H. et al. (2008). Alteration of platelet counts
and lipid profiles after treatment of acute Plasmodium
vivax. Acta Tropica. 106(1):39-43.
https://doi.org/10.1016/j.actatropica.2008.01.002

Kimbi, H. K., Sumbele, I. U., Nweboh, M., Anchang-Kimbi,
J. K., Lum, E., Nana, Y., Ndip, L. M., Njom, H., &
Lehman, L. G. (2013). Malaria and haematologic
parameters of pupils at different altitudes along the
slope of Mount Cameroon: a cross-sectional study.
Malaria journal, 12, 193. https://doi.org/10.1186/1475-
2875-12-193

Kotepui, M., Kotepui, K. U., Milanez, G. D., & Masangkay,
F. R. (2020). Reduction in total leukocytes in malaria

J. Sci. Innov. Nat. Earth

patients compared to febrile controls: A systematic
review and meta-analysis. PloS one, 15(6), €0233913.
https://doi.org/10.1371/journal.pone.0233913

Newton, C. R., Preux, P. M., & Singhi, P. (2013). Parasitic
disorders. Handbook of clinical neurology, 112, 1139—
1152. https://doi.org/10.1016/B978-0-444-52910-
7.00034-9.

Rodriguez-Morales A. J., Barbella R. A., Case C., Arria M.,
Ravelo M., Perez H., Urdaneta O., Gervasio G., Rubio
N., Maldonado A., Aguilera Y., Viloria A., Blanco J. J.,
Colina M., Hernandez E., Araujo E., Cabaniel G.,
Benitez J. and Rifakis P. (2006). Intestinal parasitic
infections among pregnant women in Venezuela. Infect
Dis Obstet Gynecol. 23125.
DOI:10.1155/IDOG/2006/23125

Sackey, M. E., Weigel, M. M. and Armijos, R. X. (2003).
Predictors and nutritional consequences of intestinal
parasitic infections in rural Ecuadorian children. J Trop
Pediatr. 49: 17-23.

Saraya, A. K., Tandon, B. N., & Ramachandran, K. (1970).
A study of iron and protein deficiency in hookworm
infestation. The Indian journal of medical research,
58(9), 1234-1243.

WHO. World malaria report 2019 [Available from:
https://www.who.int/publications-detail/worldmalaria-
report-2019

18


https://doi.org/10.1186/1475-2875-7-109
https://doi.org/10.1186/1475-2875-12-193
https://doi.org/10.1186/1475-2875-12-193
https://doi.org/10.1371/journal.pone.0233913

