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Abstract
This study has been done to propose the cause of shift regarding prevalence of haemoparasite infections. Overall,15.2% of 

samples were parasites positives; 17% before and 8% during the pandemic, with 60% reduction. Most of parasitic cases were in 
males (p < 0.001) showing a significant difference regarding gender between the two periods. The frequency of Infections were in 
patients aged 15-44 years before (15.5%) and during (8%) the Covid -19 pandemic, with significant difference observed (p < 0.002). 
Moreover, a significant difference in nationality reported, (p = 0.024) as the majority of patients with parasitism were non-Saudi 
(89.5%). Plasmodium falciparum was identified in 24(63.2%)) out of positive samples, Plasmodium vivax in 13(34.2%), Plasmodium 
ovale 1(2.6%). In coordinate with our research hypothesis, a considerable decrease in the load of haemoparasitic infections was 
documented with the quarantine measures taken during the Covid-19 pandemic.
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Introduction 

Coronaviruses (CoV) belong to the beta-coronavirus with its 
high mutation rate in the family Coronaviridae causing illnesses 
with variable severity. Severe acute respiratory syndrome (SARS)
was the first known severe one in China in 2003. A second outbreak 
began in 2012 in Saudi Arabia. An outbreak of a novel strain of 
coronavirus started on December 31 of 2019, leading to severe 
illness, known as SARS-CoV-2 or nCOVID-19and killing many 
people with very rapid and easy spread with high infectivity rate 
by many routes [1]. The WHO announced COVID-19 illnessto be a 
global pandemic On 11 March [2]. 

Haemoparasites generally cause destruction of the red blood 
cells leading to anorexia, anaemia, jaundice, loss of weight high 
morbidity, ending to mortality [3,4].

From the fear of infections epidemics to the challenge of emerging 
pathogens, these mandate continuous studies for parasitic diseases 
detection, epidemiology description, and to devise effective case 
treatment and infection control [5]. In this study haemoparasitic 
diseases were be sought for in Saudi population with symptoms 
related to blood diseases, as two-year hospital-based studies. The 
objective of this study was to carry out a retrospective investigation 
of the haemoparasitic infections prevalence in the Saudi population 
form January to December period in 2019 and their corresponding 
12 months in 2020.

Material and Methods

Ethical considerations

Ethical clearance was obtained from the King Faisal Medical 
Complex Committee (Ref: KFMC-02-T-067 to conduct this study). 
Informed Consents from participants were not needed. 

The study area

The investigation was conducted at KFMC in Taif at Western 
Saudi Arabia, one of the largest hospital in Taif Governorate. It is 
a referral center for tertiary specialist care serving approximately 
one million resident, with a capacity of 500 beds.

Data collection

In this retrospective search, we collected data through patient 
medical records of Blood sample results received in the parasitology 
section at KFMC within the two time-periods: The first one before 

the pandemic (from January 2019 to December 2019) and the 
second was during the pandemic (from January 2020 to December 
2020). Total Samples number was 250 from hospitalized and non-
hospitalized patients having fever >38°C and clinically diagnosed 
as malaria infection symptoms. The datasets of samples used were 
demographic features of patients (age, sex, and nationality) and 
their test results. They were tabulated, investigated, compared and 
endly discussion done. 

The patients were 210 (84%) males and 40 (16%) females, with 
an average age of 15 - 44 years. Blood collected by vein puncture 
on EDTA tubes tested for malaria shortly to prevent morphological 
alteration of malaria parasites. Both thick and thin blood films 
were done, examined for the presence of Plasmodium spp. Parasites 
and CareStart™ Malaria RDTs were done together with the blood 
film which were stained with fresh 10% Giemsa’s solution and 
examined using X l00 oil immersion magnification. If no parasites 
detected in 300 fields of each thick film the slides were reported 
negative, stained thin film preparations from positive thick films 
were examined for malaria species: P. falciparum, Pl. vivax, Pl. 
malariae, Pl. ovale or mixed infection. Finally parasitaemia was 
estimated in 100 fields of thin films against the leucocytes counts 
of the patients to check the density of infection, using the equation: 
number of parasites/microliter = Total parasite count/WBC count 
X The total leucocyte count/microliter.

Data analysis

Infection prevalences in proportions and relative frequencies 
between group (sex and age) compared by using Chi-square test 
(X2). data analysis is conducted using SPSS version 20 (SPSS Inc, 
Chicago, Illinois). P-value <0.05 was considered significant.

Results 

In the current study, datasets were obtained, extracted, 
and analysed using 250 blood samples. Table 1 describes the 
demographic features and patients results, both before and after 
the pandemic periods. Out of 200 blood samples submitted to the 
laboratory before the pandemic period, 175 were for male and 25 
for female. Out of them, 130 were Saudi and 70 were non-Saudi 
residents. On the other hand, out of 50 patients samples received 
during the pandemic time period, 35 were males patient and 15 
were females. Of them, 30 were Saudi and 20 were non-Saudi. The 
ages ranged between 15 and >45 years distributed into one of 
three groups. 
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P-value
During COVID -19

n = 50,4 positives and 46 negatives
Pre-COVID-19

n = 200,34 positives and 166 negatives
Demographic 

character

Total>45y15-44y<15yTotal>45y15-44y<15y

P < 0.001

(-)(+)(-)(+)(-)(+)(-)(+)(-)(+)(-)(+)(-)(+)(-)(+)

Gender
323003230014233553873000Male

64%6%0%0%64%6%0%0%71%16-
5%

27.5%1.5%43.5%15%0%0%

14150910024110014100Female

28%2%10%0%18%2%0%0%12%0.5%5%0%7%0.5%0%0%
Nationality

P = 0.0024

28210018200128230098200Saudi

56%4%20%0%36%4%0%0%64%1%15%0%49%1%0%0%

18250132003832173212900Non saudi

36%4%10%0%26%4%0%0%19%16%8.5%1.5%10.5%14.5%0%0%

46415031400166345031193100Total

92%8%30%0%62%8%0%0%83%17%11.5%1.5%60.5%15.5%0%0%

Table 1: Patients demographic and descriptive malaria results, both pre - and during the pandemic.

Out of 250 clinically suspected cases, 38 (15.2%) were positive for 
Plasmodium infection using microscopy, and of this Pl. falciparum was 
present in 24(63.2%)), Pl. vivax was in 13(34.2%), Pl. ovale 1(2.6%).

Before the pandemic out of 200 samples examined, 34 (17%) were 
positive for one or more malaria parasites species compared to 50 
specimens tested during the pandemic, 4 (8%) were positive for one or 
more malaria parasite species indicating 60% reduction in the number 
and proportion of parasitism between the two cohorts. In addition, the 
majority of positive samples were for males with a highly significant 
parasitism- gender relationship between the two cohorts (p < 0.001). 
Before the pandemic, malaria parasites were identified in 16.5% of male 
patients and in 0.5% of female patients compared 6% and 2% respectively 
during the pandemic. 

Figure 1 shows age and sex distribution of the positive patients for both 
pre and during the COVID-19 pandemic period. Most of parasitic infection 
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Figure 1: Age and gender distribution of parasites-positive 
patients before (right) and during (left) the COVID-19 pandemic 

time periods.

was reported for patients aged 15-44 years both before (15.5%) 
and during (8%) the pandemic compared to 1.5% and 0.0% pre 
and during pandemic respectively among age group >45 years. 

Moreover, as shown in figure 2, most of patients were non-
Saudi residents found infected by parasites; (89.5%), showing a 
significant difference in nationality reported, (p = 0.024). Out of 
70 non-Saudi patients tested, 32 (16.5%) were found positives 
for malaria parasites. Compared to 2(4%) out of 30 Saudi patients 
during the pandemic period (Table 1). 

Figure 2: Distribution of age and nationality of parasites-positive 
patients before (right) and during (left) the COVID-19 pandemic 

time periods. 

All malaria species, were detected more frequently in the 15-40 
years age group, followed by the >40 years age group, and less <15 
of age, showing highly significant difference recorded (p < 0.001). 

Table 1 shows the prevalence of malaria parasites species in the 
blood specimen of patients according to their ages and genders, for 
pre-and during the pandemic time periods. 

As shown in table 1 Before the Corona, malaria parasites were 
found in 16.5% of male patients and 0.5% of female patients. While 
during the Corona pandemic, male patients were positives in 6% 
of samples compared to 2% in females with highly significant 
difference observed between the two cohorts for all the species, 
(p < 0.05).

As shown in table 2 A highly significant difference observed, 
(p < 0.001) for malaria parasite identified in samples before the 
pandemic. 

Applied test Direct microscopy P-value

+ve (%) -ve (%) Total (%)
P < 0.001Prepandemic 34(13.6%) 166 

(66.4 %)
200 (80%)

During 
pandemic

4 (1.6%) 46 
(18.4 %)

50 (20%)

Total 38 (15.2%) 212 
(84.8%)

250 
(100%)

Table 2: Descriptive results of Malaria pre - and during pandemic.

Out of 200 clinically suspected malaria cases before the 
pandemic, 34(17%) were positive for Plasmodium infection out of 
these 22 (11%) were P. falciparum, 11(5.5%) P. vivax, 1 (0.5%) P. 
ovale.

On the contrary, Out of 50 clinically suspected cases during the 
pandemic, 4(8%) were positive for Plasmodium infection out of 
these 2 (4%) P. falciparum, 2 (4%) P. vivax, (0%) P. ovale.

Discussion 

Our Present study confirm the effect of the Corona pandemic 
and impact of lockdown measures on the prevalence of blood 
parasites in Kingdom Saudi Arabia. To prove the significance of 
the study, results obtained for blood samples received during the 
pandemic were compared with those of the same time-period 
before the pandemic. Taking in consideration that same months of 
the preceding year were choosen to do this comparison in order 
to avoid seasonal and climate change effects on the distribution of 
such parasitic agents.
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Malaria is one of the most widespread infectious diseases 
in tropical and sub-tropical countries. There are four countries 
certified by The World Health Organization (WHO) as malaria free, 
Kingdom of Saudi Arabia is among 34 countries actively attempting 
to eradicate malaria. The Arabian American Oil Company 
(ARAMCO) in the Eastern province started malaria control in 1948, 
to protect employees living around this area [6]. A national malaria 
programs in 1952 was started by the Saudi Arabian government 
targeting malarious districts present across the kingdom planning 
to protect pilgrims while visiting Mecca and Medina. Transmission 
was arrested in the Eastern and Northern provinces in 1963 and, 
by the early 1970s, when Saudi Arabia joined the WHO global 
malaria eradication program. Malaria still persists in the provinces 
of Aseer and Jazan, bordering the Republic of Yemen, where a series 
of outbreaks the worst of them was in 1998 [7].

Our study results shows that during the pandemic, a marked 
decrease in the total number and proportion blood parasites 
positive cases compared to the previous year’s compared cohort. 
This reduction may be due to the precautions taken by the local 
health authority in order to decrease the spread of the Corona virus 
same due time may be due to the unwillingness of patients to go to 
hospitals avoiding to catch the virus. Travel interdiction, washing 
of hands daily, and frequent use of disinfectants also may play a 
role in helping the reduction of infections catching. 

The malaria parasites were found in 15.2% of all specimens 
submitted during the two periods in the our present study. In 
consistent with this result, Community-based studies done in 
various geographical areas in Saudi Arabia, have recorded higher 
prevalence estimates malaria parasite infection which is a major 

public health problem [8,9]. This higher rates can be explained 
by lack of hygiene and presence of unsuitable agricultural 
backgrounds in these areas.

Furthermore, in the present research, a highly significant 
patient-gender relationship between the 2 cohorts was noticed, 
where most of parasitic infection was observed in males, this was 
in coincidence with the study done by [8]. In the current study, 
males were more predisposed to infection compared to females. 
This disparity may be explained by behavior and culture variability 
between the both them in Saudi Arabia. 

 The sex distribution in this study demonstrated that males 
are more affected with malaria than females in figure 1, this 
shows agreement with the study done by Ismail., et al. [10], it 
can explained the presence greater occupational risk for male in 
contracting malaria than women being exposed to moquito bites 
when working in mines, fields or forests at biting peak times, or 
migration to places where there is high endemicity, adding to 
this leisure activities, also sleeping habits may affect malaria 
transmission [10]. Also, study done by Cotter., et al. [11] prove 
that men may be more exposed while women may be more 
committed than men to apply malaria-prevention measures such 
as insecticide-treated bed nets.

As shown in table 3 our study showed Pl. falciparum 63.2% of 
diagnosed cases with malaria this is in contrast to result reached 
by Abdel-Wahab., et al. [12] as most of our patients were from 
Africa where Pl. falciparum is endemic noting that resulted cases 
in this study where non- Saudi and may be presented as relapse of 
previous malaria infection.

Direct microscopy
Malaria species

Total
P. vivax P. falciparum P. malariae P. ovale

Prepandemic 11 (28.9%) 22 (57.9%) 0 (0%) 1 (2.6%) 34 (89.5%)
During pandemic 2 (5.3%) 2 (5.3%) 0 (0%) 0 (0%) 4 (10.5%)
Total 13 (34.2%) 24 (63.2%) 0 (0%) 1 (2.6%) 38 (100%)

Table 3: Results of microscopy for detection of malaria species.

The present study was not free of constraints. The reason is that 
our study is considered the first study focused on investigation 
of blood parasite infections in humans during the Covid-19 
pandemic, so it was strenuous for us to compare our data with 

those of others. In addition that our study was relied on medical 
datal depending on clinical symptoms and the socio-demographic 
differences, while patient’s residence, education, drinking, water 
supply and waste water disposal, work, income were not available 
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in patients records. Such data, could provide an explanation about 
the distribution of blood parasites throughout the population. So 
the true prevalence in the country cant be estimated by hospital 
based study findings. Meanwhile our study depend on routine 
diagnostic methods in hospital having a low sensitivity for parasite 
detection that may under- estimate the true prevalence of parasites 
in addition to many other factors.

Conclusion

Infections with blood parasites remain an important problem for 
the studied population. A significant decrease in the distribution of 
these parasites was detected during the COVID-19 pandemic time 
period, in comparison to the corresponding pre-pandemic one. 
Measures of lock-down taken by the Saudi government to repress 
the pandemic could has a role helping this reduction. Invaluable 
data provided by this study will be needed for meaningful public 
control programs targeting reduction of the prevalence and 
morbidity of parasitic infections in population study.

Conflict of Interests 

The authors declare that they have no conflict of interests. 

Acknowledgements

The authors would like to acknowledge the Director of KFMC 
and KFMC Research Center for their kind cooperation.

Bibliography

1. Song Z., et al. “From SARS to MERS, Thrusting Coronaviruses 
into the Spotlight”. Viruses 11 (2019).

2. Zhu GD and Cao J. “Challenges and countermeasures on Chinese 
malaria elimination programme during the coronavirus 
disease 2019 (COVID-19) outbreak”. Zhongguo Xue Xi Chong 
Bing Fang Zhi Za Zhi Chinese Journal of Schistosomiasis Control 
32 (2020): 7-9.

3. Ademola IO and Onyiche TE. “Haemoparasites and 
haematological parameters of slaughtered Ruminants and 
pigs at Bodija Abattoir, Ibadan, Nigeria”. African Journal of 
Biomedical Research 16.2 (2014): 101-105.

4. Opara MN., et al. “Prevalence of haemoparasites of small 
ruminants in lafia nassarawa state: a guinea savannah zone 
of Nigeria”. Journal of Veterinary Advances 6.6 (2016): 1251-
1257.

5. Ngui R., et al. “Association between anaemia, iron deficiency 
anaemia, neglected parasitic infections and socioeconomic 
factors in rural children of West Malaysia”. PLoS Neglected 
Tropical Diseases 6 (2012): e1550.

6. Meo SA. “COVID-19 Pandemic: Saudi Arabia’s role at national 
and international levels”. Journal of Diabetes Science and 
Technology 14 (2020): 758-759. 

7. Snow R W., et al. “The malaria transition on the Arabian 
Peninsula: progress toward a malaria-free region between 
1960-2010”. Advances in Parasitology 82 (2013): 205-251.

8. Al Shammari S., et al. “Intestinal parasitic diseases in 
Riyadh, Saudi Arabia: prevalence, sociodemographic and 
environmental associates”. Tropical Medicine and International 
Health 6 (2001): 184-189. 

9. Al-Mohammed HI., et al. “Prevalence of intestinal parasitic 
infections and its relationship with socio-demographics and 
hygienic habits among male primary schoolchildren in Al-
Ahsa, Saudi Arabia”. Asian Pacific Journal of Tropical Medicine 
3 (2010): 906-912.

10. Ismail KA, Gharib AF, Farghly AH, Khalifa OM. Detection of 
Plasmodium Antigen in Feverish Patients”. International 
Journal of Hematology and Blood Research 1.1 (2019): 1-4.

11. Cotter C., et al. “The changing epidemiology of malaria 
elimination: New strategies for new challenges”. The Lancet 
382.9895 (2013): 900-911.

12. Maha M Abdel-Wahab., et al. “Laboratory Diagnosis of Malaria 
Infection in Clinically Suspected Cases Using Microscopic 
Examination, OptiMAL Rapid Antigen Test and PCR”. PUJ 5.1 
(2012): 59-66.

41

Impact of COVID-19 Pandemic on Haemoparasites Prevalence

Citation: Abdel-Wahab M., et al. “Impact of COVID-19 Pandemic on Haemoparasites Prevalence". Acta Scientific Microbiology 6.1 (2023): 36-41. 

https://pubmed.ncbi.nlm.nih.gov/30646565/
https://pubmed.ncbi.nlm.nih.gov/30646565/
https://pubmed.ncbi.nlm.nih.gov/32185921/
https://pubmed.ncbi.nlm.nih.gov/32185921/
https://pubmed.ncbi.nlm.nih.gov/32185921/
https://pubmed.ncbi.nlm.nih.gov/32185921/
https://pubmed.ncbi.nlm.nih.gov/32185921/
https://www.ajol.info/index.php/ajbr/article/view/109060
https://www.ajol.info/index.php/ajbr/article/view/109060
https://www.ajol.info/index.php/ajbr/article/view/109060
https://www.ajol.info/index.php/ajbr/article/view/109060
https://www.researchgate.net/publication/305936765_Prevalence_of_Haemoparasites_of_Small_Ruminants_in_Lafia_Nassarawa_State_A_Guinea_Savannah_Zone_of_Nigeria
https://www.researchgate.net/publication/305936765_Prevalence_of_Haemoparasites_of_Small_Ruminants_in_Lafia_Nassarawa_State_A_Guinea_Savannah_Zone_of_Nigeria
https://www.researchgate.net/publication/305936765_Prevalence_of_Haemoparasites_of_Small_Ruminants_in_Lafia_Nassarawa_State_A_Guinea_Savannah_Zone_of_Nigeria
https://www.researchgate.net/publication/305936765_Prevalence_of_Haemoparasites_of_Small_Ruminants_in_Lafia_Nassarawa_State_A_Guinea_Savannah_Zone_of_Nigeria
https://doi.org/10.1371/journal.pntd.0001550
https://doi.org/10.1371/journal.pntd.0001550
https://doi.org/10.1371/journal.pntd.0001550
https://doi.org/10.1371/journal.pntd.0001550
https://doi.org/10.1177/%201932296820930068
https://doi.org/10.1177/%201932296820930068
https://doi.org/10.1177/%201932296820930068
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3951717/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3951717/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3951717/
https://doi.org/10.1046/j.1365-3156.2001.00698.x
https://doi.org/10.1046/j.1365-3156.2001.00698.x
https://doi.org/10.1046/j.1365-3156.2001.00698.x
https://doi.org/10.1046/j.1365-3156.2001.00698.x
https://doi.org/10.1016/S1995-7645(10)%2060218-0
https://doi.org/10.1016/S1995-7645(10)%2060218-0
https://doi.org/10.1016/S1995-7645(10)%2060218-0
https://doi.org/10.1016/S1995-7645(10)%2060218-0
https://doi.org/10.1016/S1995-7645(10)%2060218-0
https://pubmed.ncbi.nlm.nih.gov/23594387/
https://pubmed.ncbi.nlm.nih.gov/23594387/
https://pubmed.ncbi.nlm.nih.gov/23594387/
https://www.researchgate.net/publication/272237435_Laboratory_diagnosis_of_malaria_infection_in_clinically_suspected_cases_using_microscopic_examination_OptiMAL_rapid_antigen_test_and_PCR
https://www.researchgate.net/publication/272237435_Laboratory_diagnosis_of_malaria_infection_in_clinically_suspected_cases_using_microscopic_examination_OptiMAL_rapid_antigen_test_and_PCR
https://www.researchgate.net/publication/272237435_Laboratory_diagnosis_of_malaria_infection_in_clinically_suspected_cases_using_microscopic_examination_OptiMAL_rapid_antigen_test_and_PCR
https://www.researchgate.net/publication/272237435_Laboratory_diagnosis_of_malaria_infection_in_clinically_suspected_cases_using_microscopic_examination_OptiMAL_rapid_antigen_test_and_PCR

	_GoBack
	_Hlk121384447

