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ABSTRACT

Background: It is well known that COVID 19 infection affects multiple systems in the body. Reports have documented
many changes in the hematopoietic system in the pathophysiology of the disease.

Aim: The aim of the study was to find out the prevalence and any significant difference in routine haematological
parameters on presentation in Paediatric and adult patients with COVID 19 infection.

Methodology: We conducted a multicenter retrospective descriptive observational study and investigated the
prevalence of haematological abnormalities at presentation of 1000 PCR swab confirmed COVID 19 infected randomly
selected adult and Paediatric patients admitted to 3 tertiary hospital in Dubai. Data was gathered through their
electronic medical records and all analysis was done using the Statistical Package for the Social Sciences software
(SPSS).

Results: The prevalence of atleast one abnormal haematological parameter was 95.1% (794,/835) on first presentation
to the hospital. After adjusting of age and gender the prevalence of any white cell abnormality was 34.7% (290/835)
(5.7% leukopenia, 9.6% leucocytosis, 25.4% Ilymphopenia, 5.5% neutropenia, 16.4% had neutrophilia, 7.3%
monocytosis, and 1.2% eosinopenia). A prevalence of 15.3% (128/835) anaemia, 9.5% (79/835) thrombocytopenia
and 4.3% (36/ 835) thrombocytosis was also observed. The prevalence of other abnormal blood parameters: C reactive
protein 69.5%(573/835), D dimer 57.5% (280/835), high LDH 52%(383/835), high ferritin 72.1%(452/835), high
INR 5.1%(38/835) , prolonged PT 32.2% (240/835) , and prolonged APTT 35.6%(264/835). A significant difference
in prevalence of these abnormalities was evident between adult and Paediatric population, these abnormalities were
much more prevalent in adults but interestingly paediatric population tended to have higher incidence of neutropenia,
eosinophilia and monocytosis (p<0.001).

Conclusion: The effects of COVID 19 infection are different in adult and paediatric patients. Many mechanisms have
been hypothesized for this observation. This study revealed another less studied and interesting variation in the
manifestation among the two populations.
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of presentations of the virus with different clinical
outcomes. The clinical spectrum of COVID19 varies from
asymptomatic or mild disease to respiratory failure
that requires mechanical ventilation and to multiple
organ dysfunction syndromes or failure leading to
death. Cytokine storm and thromboembolism have
been identified as the main pathological processes of
SARS-CoV-2. The enormous cytokine release in COVID
19 patients is linked to decreased lymphocyte count.
Lymphocytopenia was present in 83.2% of patients on
admission in a report from China and with was linked
to more severe cases. Coagulation abnormalities such as
PT and aPTT prolongation, fibrin degradation products
increase, with severe thrombocytopenia were also
noted and were commonly seen in patients with worse
outcomes. Moreover, elevated dimer was also a frequent
finding and levels above (1 pg/mL) were a strong and
independent risk factor for death [1-3].

Primary objectives

To study the prevalence of haematological manifestations
in the full blood count of patients admitted to hospital
with COVID 19 infection within first 24 hours of hospital
admission.

Secondary objectives

To compare the difference in the prevalence of
haematological manifestation of COVID 19 and their
clinical significance in adult and paediatric patients.

METHODOLOGY

Retrospective descriptive multicenter study for which
1000 patients were randomly selected from COVID
19 infected patients with confirmed pharyngeal swab
admitted at three Dubai Health Authority facilities;
Rashid hospital, Dubai hospital and Latifah hospital
infection from 15th March- 30th May 2020. After
exclusion of patients as per study criteria the final
population size was 835 patients. Of these patients
731 patients were adults (age 19 and above) and 104
patients were of paediatric age group (0-18 years). This
study was approved by Dubai Scientific Research Ethics
committee (DSREC). Patients below the age of 18 years
were classified under the paediatric population [4]. The
normal values for blood parameters were obtained from
Phase II of the pathology Harmonization Project and
Hematology of Infancy and Childhood [5-9].

Inclusion
Patients of all ages who tested positive for COVID 19
infection on nasopharyngeal PCR swab.

Exclusion

v/ Patients with  pre-existing  haematological
disorders like haematological malignancies,
hemoglobinopathy or immune thrombocytopenia.

v' Patients on warfarin or pre-existing coagulopathy.

v' Pregnant patients and those with missing basic
investigations.

Data collection

All data was collected from patient’s electronic medical
records and tabulated on an Excel sheet. Two researchers
independently reviewed data to confirm the accuracy of
the collected data.

Statistical analysis

Data was analysed using the IBM SPSS version 27.0
(IBM Corp., Armonk, NY, USA) under the supervision of
experienced statistician. All the categorical data groups
were recorded as frequencies and compared using
the Pearson Chi-Square test. P values less than 0.05
represented statistical significance and all reported P
values were two-sided.

Patient population
A total of 835 patients were studied. 731 were studied in the adult
group and 104 patients were studied in the paediatric group (Table 1).

RESULTS

The prevalence of at least one abnormal haematological
parameter was 95.1% (794/835) on first presentation
to the hospital. After adjusting of age and gender the
prevalence of any white cell abnormality was 34.7%
(290/835) (5.7% leukopenia, 9.6% leucocytosis,
25.4% lymphopenia, 5.5% neutropenia, 16.4% had
neutrophilia, 7.3% monocytosis, and 1.2% eosinopenia).
A prevalence of 15.3% (128/835) anaemia, 9.5%
(79/835) thrombocytopenia and 4.3% (36/ 835)
thrombocytosis was also observed. The prevalence of
other abnormal blood parameters: C reactive protein
69.5%(573/835), D dimer 57.5%(280/835), high LDH
52%(383/835), high ferritin 72.1%(452/835), high
INR 5.1%(38/835) , prolonged PT 32.2%(240/835) ,
and prolonged APTT 35.6%(264/835). A significant
difference in prevalence of these abnormalities was
evident between adult and paediatric population, these
abnormalities were much more prevalent in adults but
interestingly paediatric population tended to have higher
incidence of neutropenia, eosinophilia and monocytosis
(p<0.001).

DISCUSSION

Multiple prior studies have established the effect of
SARS COV2 virus on the hematopoietic system [2]. The
key goal of our study was to explore some of these
haematological manifestations associated with COVID
19 infection and their prevalence in our population. The
most common blood abnormalities at presentation were
noted to be increased inflammatory makers including
high ferritin (72.1%), high CRP (69.5%), high LDH

Table 1: patient characteristics.

Adults Paediatrics
Number (%) 731(87.5) 104(12.4)
Age in years (mean) 44.7 4.9
Male N (%) 639 (87.4) 55(52.8)
Female N (%) 92 (12.6) 49(47.2)

N: Number (%) percentage
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Table 2: CRP Creactive protein, LDH lactate dehydrogenase, INR international normalized ratio, PT prothrombin time, APTT Activated
partial thromboplastin time.

Asymptotic Significance (2-sided) (chi- square

Variable Total patients Adults Paediatrics test)
Within normal limits corrected for age  707(84.7%) 610 (83.4%) 97 (93.3%)
White blood cells Low for age 48 (5.7%) 41 (5.6%) 7 (6.7%) 0.002
High for age 80 (9.6%) 80 (10.9%) 0 (0%)
Within normal limits corrected for age 707 (84.7%) 617 (84.4%) 90 (86.5%)
Haemoglobin Low for age 128 (15.3%) 114 (15.6%) 14 (13.5%) NS
High for age 0 (0%) 0 (0%) 0 (0%)
Within normal limits corrected for age 720 (86.20%) 623 (85.2%) 97 (93.3%)
Platelets Low for age 79 (9.50% 75 (10.3% 4(3.8% NS
latel i ( ) ( ) (3.8%)
High for age 36 (4.30%, 33(4.5% 3(2.90%
h fi ( ) (4.5%) ( )
Within normal limits corrected for age 616 (73.80%) 516 (70.6%) 100 (96.2%)
Lymphocytes Low for age 212 (25.40%) 208 (28.5%) 4 (3.8%) Less than 0.001
High for age 7 (0.80%) 7 (1.0%) 0 (0%)
Within normal limits corrected for age 652 (78.10%) 564 (77.2%) 88 (84.6%)
Neutrophils Low for age 46 (5.50%) 33 (4.5%) 13 (12.5%) Less than 0.001
High for age 137 (16.40%) 134 (18.3%) 3(2.9%)
Within normal limits corrected for age 770 (92.2%) 680 (93.0%) 90 (86.5%)
Monocytes Low for age 4 (0.5%) 4(0.5%) 0 (0.0%) 0.02
High for age 61(7.3%) 47 (6.4%) 14 (13.5%)
Within normal limits corrected for age 831 (99.50%) 729(99.7%) 102 (98.1%)
Basophils Low for age 0 (0%) 0 (0%) 0 (0%) NS
High for age 4(0.5%) 2 (0.3%) 2 (1.9%)
Within normal limits corrected for age ~ 818(98.0%) 728 (99.6%) 90 (86.5%)
Eosinophil’s Low for age 10(1.2%) 0 (0%) 10 (9.6%) Less than 0.001
High for age 7(0.8%) 3(0.4%) 4(3.8%)
crp Within normal limits 251(30.5%)  115(21.5%) 96 (92.3%) Lecs than 0.001
ess than 0.
High 573(69.5%) 565 (78.5%) 8(7.7%)
D di Within normal limits 207(42.5%) 169 (39.3%) 38(66.7%) Less than 0.001.
imer ess than 0.
High 280(57.5%) 261(60.7%) 19 (33.3%)
LOH Within normal limits corrected for age  353(48.0%) 264(41.4%) 89 (90.8%) Less than 0.001
ess than 0.
High for age 383(52.0%) 374(58.6%) 9(9.2%)
INR Within normal limits corrected for age ~ 708(94.9%) 612(94.4%) 96(98%) NS
High for age 38(5.1%) 36 (5.6%) 2(2%)
b7 Within normal limits 506(67.8%) 433(66.8%) 73(74.5%) NS
prolonged 240(32.2%) 215(33.2%) 25(25.5%)
APTT Within normal limits 470(63.4%) 414(64.4%) 56(57.1%) NS
Prolonged 264(35.6%) 6(0.9%) 1(1.0%)
Within normal limits corrected for age  166(26.5%) 110 (19.5%) 56 (87.5%)
Ferritin Low for age 9(1.4%) 4(0.7%) 5(7.8%) Less than 0.001
High for age 452(72.1%) 449 (79.8%) 3 (4.7%)

(52%), followed by deranged coagulation high dimer
(57.5.%) and prolonged PT (32.2%) and (aPTT 35.6%),
other common findings were lymphopenia (25.4%),
neutrophilia (16.4%), anaemia (15.3%), leucocytosis
(9.6%), monocytosis (7.3%).

We noted a significant difference in prevalence of these
findings in adults and paediatric population (Table
2). These abnormalities were much more common in
adults compared to paediatric patients; but interestingly
paediatric population tended to have higher incidence of
neutropenia (p<0.000).

Moreover, leucocytosis was observed in 10.9% of adult
population while leucopenia was more evident in
paediatric population (6.7%) (p 0.002). Lymphopenia
was observed in 28.5% of the adult population and
only in 3.8% of paediatric group. The prevalence of

lymphopenia was less in our studied group compared
to previously reported 63% and 83.2% in a studies
reported from different parts of China [5,10].

CONCLUSION

Like most viral infections SARS COV 2 infection affects
the immune system of the body and generates an
inflammatory response which can be detected on simple
routine blood tests. These findings on blood cell counts
and inflammatory markers are different in adult and
paediatric population and could possibly be linked
difference in pathophysiology and severity of COVID
19 infection. More studies are needed to compare the
difference in hematological manifestations with different
COVID 19 strains.
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LIMITATIONS

v' Al the cases of COVID 19 infection in paediatric

population were of mild severity so correlation of
these haematological findings with severity and
final outcome could not be done.

Comparison of these findings with data in Middle
East could not be done as data on this topic in this
population was limited.

The patient studied was infected with earlier variant
of COVID 19 during early 2020. More studies are
needed to know if the difference is maintained in
the infection with other strains.

REFERENCES

1. Debuc B, Smadja DM. Is COVID-19 a new hematologic

disease?. Stem Cell Rev Rep 2021; 17:4-8.

Barnes GD, Burnett A, Allen A, et al. Thromboembolism
and anticoagulant therapy during the COVID-19
pandemic: Interim clinical guidance from the
anticoagulation forum. ] Thromb Thrombolysis 2020;
50:72-81.

10.

Bohn MK, Yousef P, Steele S, et al. Multi-inflammatory
syndrome in children: A view into immune pathogenesis
from a laboratory perspective. ] Appl Lab Med 2002;
7:311-321.

https://www.healthcareers.nhs.uk/explore-roles/
doctors/roles-doctors/paediatrics/paediatrician/
paediatrician

LiaoD,ZhouF, Luo L, etal. Haematological charecteristics
and risk factors in the classification and prognosis
evaluation of COVID-19: A retrospective cohort study.
Lancet Haematol 2020; 7:e671-e678.

https://link.springer.com/book/10.1007/978-1-
59259-228-9

Farinde A. Lab values, normal adult: Laboratory
reference ranges in healthy adults. Medscape 2019; 9.

https://www.clinicalkey.com/#!/browse/book/3-
s2.0-C20120011015

Jonathan B. The UK pathology harmony initiative: The
foundation of a global model. Clin Chim Acta 2014;
432:22-26.

Huang C, Wang Y, Li X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020; 395:497-506.

Journal of Research in Medical and Dental Science | Vol. 10 | Issue 7 | July 2022

110


https://link.springer.com/article/10.1007/s11239-020-02138-z
https://link.springer.com/article/10.1007/s11239-020-02138-z
https://link.springer.com/article/10.1007/s11239-020-02138-z
https://link.springer.com/article/10.1007/s11239-020-02138-z
https://academic.oup.com/jalm/article-abstract/7/1/311/6360463
https://academic.oup.com/jalm/article-abstract/7/1/311/6360463
https://academic.oup.com/jalm/article-abstract/7/1/311/6360463
https://www.sciencedirect.com/science/article/pii/S2352302620302179
https://www.sciencedirect.com/science/article/pii/S2352302620302179
https://www.sciencedirect.com/science/article/pii/S2352302620302179
https://emedicine.medscape.com/article/2172316-overview
https://emedicine.medscape.com/article/2172316-overview
https://www.sciencedirect.com/science/article/pii/S0009898113004282
https://www.sciencedirect.com/science/article/pii/S0009898113004282
https://www.sciencedirect.com/science/article/pii/S0140673620301835
https://www.sciencedirect.com/science/article/pii/S0140673620301835



