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Abstract  Original Research Article 
 

Introduction: Children with cancer are frequently immunocompromised. While children are generally thought to be at 

less risk of severe SARS-CoV-2 infection than adults, comprehensive population-based evidence for the risk in 

children with cancer is unavailable. We aimed to produce evidence of the incidence and outcomes from SARS-CoV-2 

in children with cancer attending at Bangladesh Shishu Hospital and Institute in Dhaka, Bangladesh. Objective: This 

study aimed to determine the rate of COVID-19 infection in children with cancer. Methods: This was a prospective 

observational study done in Bangladesh Shishu Hospital and Institute. We include the patients of leukemia and other 

malignancies attending our Hematology department for treatment. We have 400 cases of acute leukemia and other 

malignancies. All patients who fulfilled the inclusion criteria were screened for eligibility and were enrolled in the 

study and who do not have any exclusion criteria and parents provide informed consent. At enrollment detailed history 

was taken, thorough clinical examination performed and findings was recorded in a questionnaire. For all enrolled 

cases, Complete blood count, RT PCR for COVID-19 or Rapid antigen test for COVID-19, CXR, LFT, RFT, was 

performed. After 10 days of COVID positive cases, 2
nd

 sample of RT PCR for COVID-19 or Rapid antigen were done. 

Results: Among the 400 patients COVID positive was found 32 patients. Remaining 368 patients are COVID 

negative. Among the 32 positive patients 18 needs hospitalization. Pulmonary infection was found in 10 patients. 12 

patients need oxygen therapy. Two patients need respiratory support. Among 32 patients 2 patients was expired. 

Chemotherapy was interrupted in 20 patients. Conclusion: Children with cancer with SARS-CoV-2 infection appear 

at increased risk of severe infection compared to the general paediatric population, it may be due to their low 

immunity in compared to healthy children.  

Keywords: Acute leukemia, Prospective observational study, SARS-CoV-2 infection, RT PCR, Rapid antigen test. 
Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION  
Coronavirus disease 2019 (COVID-19) caused 

by the new β-coronavirus severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) currently 

constitutes the leading and overwhelming health issue 

worldwide. SARS-CoV-2 can replicate in different 

tissues, with the respiratory system and gastrointestinal 

tract being the most important systems involved. SARS-

CoV-2 infection has two different phases. In the first 

phase, viral replication occurs, and in severe cases, it is 

followed by a second phase characterized by a 

dysregulated immune response with tissue damage
 
[1, 

2]. Mechanisms underlying lung injury in both phases 

are different but can result in irreversible lung damage 

and death due to respiratory failure. COVID-19 severity 

clearly depends on the age of the individual—children 

present milder symptoms in comparison with the adult 

population. Mortality among children with COVID-19 

is currently estimated at less than 0.03% [3]. 

Furthermore, the death rate is low in the youngest age 

group, but age below 1 month, male sex, pre-existing 

medical conditions, and presence of lower respiratory 

tract infection signs or symptoms at presentation are 

associated with higher complication rates
 

[4-6], for 

immunocompromised children, as many as 77% show 

an asymptomatic course of SARS-CoV-2 infection
 
[7]. 

This study was performed to assess the course of 

SARS-CoV-2 infection among Bangladeshi children 

with hematological or oncological malignancies who 

have been actively treated with systemic therapy and its 

impact on the timing of cancer therapy. We 
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hypothesized that COVID-19 infection increases 

nonrelapse mortality and have a negative impact on the 

continuation of chemotherapy. 

 

MATERIALS AND METHODS 
Study Site 

This was a prospective observational study 

done in Bangladesh Shishu Hospital and Institute, Sher-

e-Bangla Nagar, Dhaka-1207, Bangladesh over 24 

months from 1
st
 July 2020 to 30

th
 June 2022.  

 

Study Population 
We include the patients of leukemia and other 

malignancies attending in Hematology department of 

BSH&I for treatment. We excluded the patient with 

acute leukemia getting irregular treatment. Our sample 

size was 400.  

 

Study Procedure 

All leukemia and other malignancies patients 

who fulfilled the inclusion criteria were enrolled in the 

study and who do not have any exclusion criteria and 

parents provide informed written consent. At 

enrollment detailed history was taken, thorough clinical 

examination performed and findings was recorded in a 

questionnaire. For all enrolled cases, Complete blood 

count, RT PCR for covid 19 or Rapid antigen test for 

covid 19, CXR, LFT, RFT, was performed. After 10 

days of covid positive cases, 2
nd

 sample of RT PCR for 

covid 19 or Rapid antigen were done.  

 

Data Analysis 

The data was analyzed according to standard 

procedure. SPSS version 16.0 for Windows (SPSS Inc, 

Chicago, IL, USA) software was used for data entry and 

analysis. Results of the findings were verified by 

conducting standard tests for significance (p-value < 

0.05), including unpaired student T-test and Chi-square 

(
2
) tests, as appropriate.  

 

Ethical Issue 

After explaining the procedures of the study to 

the parents/caregivers, informed written consent was 

taken. Assurance was given to the parents about the 

investigations that have no risk & treatment strategy 

would not be hampered during this study period. All 

financial cost was paid by the researcher. Permission 

from ethical board of Bangladesh Shishu Hospital & 

Institute was taken prior to the work.  

 

RESULTS 
 

Table 1: Age distribution of study population. 

Age Number Percentage 

2-3 years 185 46.25% 

3-6 years 150 37.5% 

6-9 years 45 11.25% 

>9years 20 05% 

Total 400 100% 

 

** Among all 400 cases 185(46.25%) were 

within 2 to 3 years age group, 150(37.5%) were 3-6 

years age and 45(11.25%) were 6-9 years age and 

20(5%) were >9 years age. 

 

Table 2: Gender distribution of study population. 

Sex Number Percentage 

Female 196 49% 

Male 204 51% 

Total 400 100% 

 

** Among all 400 patients, 204 (51%) male & 

196(49%) female patients, which indicate male 

predominant. The ratio is M: F-1.04:1. 

 

Table 3: Characteristics of study population. 

Patient characteristics  Number of patient Percentage 

Fever during admission Present 240 60% 

Absent 160 40% 

Bone pain Present 135 33.75% 

Absent 265 66.25% 

Bleeding Present 155 38.75% 

Absent 245 61.25% 

Lymphadenopahy Present 175 43.75% 

Absent 225 56.25% 

Splenomegaly Present 186 46.50% 

Absent 214 53.50% 

Hepatomegaly Present 176 44% 

Absent 224 56% 

Jaundice Present 24 06% 

Absent 376 94% 

Vomitting Present 24 6% 

Absent 376 94% 
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**Among all 400 patients, Fever present in all 

240 cases(60%), bone pain present in 135 

cases(33.75%), bleeding present in 38.75% cases, 

lymphadenopathy present in 43.75% cases, 

splenomegaly in 46.50%,hepatomegaly in 44% cases, 

jaundice present in 6% cases and vomiting also in 6% 

cases. 

 

Table 4: Hemoglobin (Hb) concentration among study population. 

Hb% Number Percentage 

< 6 gm/dl 200 50% 

6-10 gm/dl 175 43.75% 

>10 gm/dl 25 6.25% 

Total 400 100% 

 

**In this study 200(50%) patients Hb% was 

<6 gm/dl, 175(43.75%) Hb% 6-10 gm/% at the time of 

diagnosis and remaining 25(6.25%) cases Hb% was >10 

gm%. 

 

Table 5: Total Leucocyte count in study population during admission. 

Total Leucocyte count Number of patients Percentage 

<2500/cumm 60 15% 

2501-5000/cumm 85 21.25% 

5001-10000/cumm 75 18.75% 

10001-20000/cumm 130 32.50% 

20001-50000/cumm 30 7.50% 

> 50000/cumm 20 05% 

Total 400 100% 

 

**Most commonly TC of WBC was 10000-

20000/cumm in 130(33.50%) cases at diagnosis, 

marked leucopenia (<2500/cumm) was found only in 

60(15%) cases. 

 

Table 6: Level of SGPT in study population during COVID infection. 

Level of SGPT(U/L) Number of patients Percentage 

10-100 150 37.50% 

100-200 175 43.75% 

200-300 40 10% 

>300 35 8.75% 

 

**In this study 175(43.75%) patient’s SGPT was 100-200 U/L, 150(37.5%) patients SGPT was within 100 U/L 

during treatment.  

 

Table 7: Level of S creatinine in study population during COVID infection. 

Level of S creatinine Number of patients Percentage 

40-80 µ mol/lit 350 87.50% 

80-110 µ mol/lit 48 12% 

>110 µ mol/lit 02 0.5% 

 

**In this study majority patients,350(87.50%) 

patients S creatinine was 40-80 µ mol/lit and only 

2(0.5%) patients S creatinine was >110 µ mol/lit during 

treatment.  

 

Table 8: Level of S.bilirubin in study population during COVID infection. 

Level of S.bilirubin Number of patients Percentage 

<1 mmol/L 375 93.75% 

1-2 mmol/L 15 3.75% 

2-3 mmol/L 08 02% 

>3 mmol/L 02 0.5% 

 

**In this study 375(93.75%) patients S.bilirubin was <1 mmol/L,15(3.75%) patients S.bilirubin was 1-2 mmol/L 

during treatment.  
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Table 9: Type of malignancy among study population. 

Type of malignancy Number of patients Percentage 

ALL 199 49.75% 

AML 33 8.25% 

Wilms tumor 68 17% 

Neuroblastoma 34 8.50% 

NHL 25 6.25% 

Hodgkin lymphoma 19 4.75% 

Germ cell tumor 09 2.25% 

Rhabdomyosarcoma 07 1.75% 

Hepatoblastoma 06 1.50% 

 

**Majority patients 199(49.75%) was ALL, 68(17%) were wilms tumor and only 6(1.5%) were 

Hepatoblastoma. 

 

Table 10: Number of covid 19 positive in different malignancy. 

Type of malignancy Number of patients Covid 19 positive Percentage 

ALL 199 10 5.02% 

AML 33 4 12.12% 

Wilms tumor 68 6 8.82% 

Neuroblastoma 34 3 8.82% 

NHL 25 3 12% 

Hodgkin lymphoma 19 1 5.26% 

Germ cell tumor 09 1 11.11% 

Rhabdomyosarcoma 07 2 28.57% 

Hepatoblastoma 06 2 33.33% 

 

**Among study population 10(5.02%) ALL 

patients develop covid 19 infection and in Germ cell 

tumor and Hodgkins lymphoma 1 patient form each 

group found covid 19 positive. The overall incidence 

rate of covid 19 in our study population was 8%. 

 

Table 11: Pulmonary infection among COVID-19 positive (32) patients. 

Pulmonary infection Number of patients Percentage 

Infection present 20 62.50% 

Infection absent 12 37.50% 

 

**In this study among 32(8%) COVID-19 positive patients, pulmonary infection found in 62.50% cases.  

 

Table 12: Death rate among COVID-19 positive (32) patients. 

Characteristics of patients Number of patients Number of death Percentage 

COVID positive 32 2 6.25% 

COVID negative 368 0 0 

 

**In this study among 32(8%) COVID-19 

positive patients, 2 patients died due to COVID-19 

infection, the rate was 6.25%. 

 

DISCUSSION 
Among all 400 cases 185(46.25%) were within 

2 to 3 years age group, 150(37.5%) were 3-6 years age 

and 45(11.25%) were 6-9 years age and 20(5%) were 

>9 years age. Fever present in 240(60%) patients.The 

duration of fever ranged from 7 days to 96 days. 

Among them 20(8.25%) were less than 10 days, 

175(73%) were 10-50 days & 45(18.75%) were more 

than 50 days. Bone pain present in 135(33.75%) cases 

and absent in 265(66.25%), which coincide with 

previous study where it was 65.6%
 
[7]. But in western 

study it was 25%
 
[8]. Site of bone pain mostly were in 

multiple site 38 (28.15%) predominantly in lower limbs 

97(71.85%) which coincide with previous study. 

Bleeding manifestation was present in 155(38.75%) 

case only. Bleeding sites involved mostly in the gum & 

skin in about 125(80.64%) it is always secondary to 

severe thrombocytopenia, caused by marrow failure. 

Highest risk of bleeding in patient with platelet count 

<20,000/cumm. Duration of bleeding in most case was 

less than 5 days (40%). Pallor was present in 

375(93.75%) of case but severity varied. Anemia was 

due to marrow failure which was almost due to direct 

reduction in stem cells and may associate with 

ineffective erythropoiesis
 

[9]. There was no patient 

found where there was H/O cancer in the family. 
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Lymphadenopathy was present in 175(43.75%) & 

absent in 225(56.25%) patients. In majority of the 

patients cervical lymph nodes were involved in 

143(81.71%) others were generalized (13.3%), which 

coincide with Western study where Lymphadenopathy 

was in 50% of cases
 
[10]. Splenomegaly was found in 

186(46.50%) cases & absent in 214(53.50%). It didn’t 

coincide with the previous study where it was 68.8%
 

[8]. Most of the spleen measured within 3-4 cm of the 

66(76.74%) cases and below 2cm in 20(23.26%). In this 

study, 200 (50%) patients Hb% was <6 gm/dl (40%) at 

the time of diagnosis, Hb% was >10 gm% in 25(6.25%) 

cases. In our study among 400 patients majority205 

(51.25%) total leucocyte count during admission was 

between 5000 to 20000/cumm. In our study among 400 

patients only 24(12%) having jaundice and vomiting. 

Our study not correlated to previous study
 
[11-13] as 

they found a rare presentation of leukemia is jaundice. 

Chemotherapeutic agent’s causes increase hepatic 

enzymes. However, an increasing number of evidence 

indicates that it has risk of elevation of the liver 

enzyme, cholestatic abnormalities and liver injury as 

adverse effect
 

[14, 15] and the mechanism of its 

hepatotoxicity appears to be immunologically mediated 

[16]. 

 

The serum bilirubin, AST, ALT, and ALP are 

the most sensitive biochemical markers employed in the 

diagnosis of hepatic dysfunction [17]. In our 400 

patients, 215(53.75%) having SGPT within 100-300 

U/L during treatment, but S. bilirubin was increased 

only in 25(6.25%) patients. It correlated to previous 

study by Ishak and Zimmerma
 
[18]. In this study we 

found that chemotherapeutic agents produced a less 

significant increase bilirubin. The obtained results were 

not similar to those obtained by others [19]. In our 400 

patients, 350(87.50%) having S creatinine within 40-80 

µ mol/lit, but only 2 patients having S creatinine >110 µ 

mol/lit during treatment. It is not correlated with 

previous study by Liezl Du Plessis, Shahrad Rod 

Rassekh and Cherry Mammen [20], they found s 

creatinine high in 43.4% AML children during 

chemotherapy. In our 32 COVID-19 cases, 20(62.50%) 

having pulmonary infction evidenced by CxR/Chest 

CT. Our result is correlated with previous result by 

Gustavo Nino, Jose Molto, Hector Aguilar et al., [21], 

they found pulmonary infection in COVID-19 infection 

patients is 68%. In our study among 400 patients 

majority, 232(58%) was acute leukemia either ALL or 

AML. Among 232 leukemia patients 14(6.03%) 

become covid 19 positive. From these 14 affected cases 

2 patients expired, the percentage of death was 14.28%. 

Dong et al., [22] study of 2143 children identified by 

laboratory tests using a combination of clinical 

symptoms and exposure status revealed that 34.1% had 

laboratory- confirmed disease, while the remainder had 

clinically suspected disease. Contrary to our 

observation, all children were diagnosed positive on the 

basis of the RT-PCR laboratory test. The proportion of 

asymptomatic children found in the literature
 
[23] and 

observed in our study, extinguishes the thesis of a 

milder evolution of the disease and a better prognosis in 

children. Our overall COVID-19 infection rate was 8% 

and overall death rate was 6.25%.
 

 

CONCLUSION  
The incidence of COVID‐19 infection among 

children with cancer in Bangladesh Shishu Hospital and 

Institute is 8% and death rate was 6.25%.Children with 

cancer with SARS-CoV-2 infection have increased risk 

of severe infection compared to the general pediatric 

population, it may be due to their low immunity in 

compared to healthy children.  

 

ACKNOWLEDGEMENT 

We acknowledge the Pediatric Hematology-

oncology Department, parents who had given consent, 

the authority of Bangladesh Shishu Hospital data 

collection team who has collected data successfully. 

 

CONFLICT OF INTEREST 
The Author has no conflict of interest. 

 

REFERENCES 
1. Vkovski, P., Kratzel, A., Steiner, S., Stalder, H., & 

Thiel, V. (2020). Coronavirus biology and 

replication:implications for SARS-CoV-2. Nat Rev 

Microbiol, 19, 3155-3170. 

2. Trougakos, I. P., Stamatelopoulos, K., Terpos, E., 

Tsitsilonis, O. E., Aivalioti, E., Paraskevis, D., ... & 

Dimopoulos, M. A. (2021). Insights to SARS-CoV-

2 life cycle, pathophysiology, and rationalized 

treatments that target COVID-19 clinical 

complications. Journal of Biomedical 

Science, 28(1), 1-18. 

3. The American Academy of Pediatrics and the 

Children’s Hospital Association. Children and 

COVID-19: State-Level Data Report. 

4. Morand, A., Fabre, A., Minodier, P., Boutin, A., 

Vanel, N., Bosdure, E., & Fournier, P. E. (2020). 

COVID-19 virus and children: what do we 

know?. Archives de pediatrie, 27(3), 117-118. 

5. Wu, Z., & McGoogan, J. M. (2020). Characteristics 

of and important lessons from the coronavirus 

disease 2019 (COVID-19) outbreak in China: 

summary of a report of 72 314 cases from the 

Chinese Center for Disease Control and 

Prevention. jama, 323(13), 1239-1242. 

6. Götzinger, F., Santiago-García, B., Noguera-Julián, 

A., Lanaspa, M., Lancella, L., Carducci, F. I. C., ... 

& Riordan, A. (2020). COVID-19 in children and 

adolescents in Europe: a multinational, multicentre 

cohort study. The Lancet Child & Adolescent 

Health, 4(9), 653-661.  

7. Cleto-Yamane, T. L., Rodrigues-Santos, G., de 

Magalhães-Barbosa, M. C., Moura, P. G., 

Vasconcelos, R. D., Gouveia, J. L. S., ... & Prata-

Barbosa, A. (2021). Screening of COVID-19 in 

outpatient children with cancer or solid organ 



 

 

Md. Abdul Wohab et al; Sch J App Med Sci, Sept, 2022; 10(9): 1514-1519 

© 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  1519 
 

 

 

transplantation: preliminary report. European 

Journal of Pediatrics, 180(10), 3237-3241.  

8. Nelson Text book of pediatrics 16
th

 edition by 

Behrman, R. E., & Vaughan III, V. C. The 

Leukemias, page-1543-1548.  

9. Press, O. W., Ramsey, P. G., Larson, E. B., Fefer, 

A. L. E. X. A. N. D. E. R., & Hickman, R. O. 

(1984). Hickman catheter infections in patients 

with malignancies. Medicine, 63(4), 189-200. 

10. Holland. J. F. (1972). Chemotherapy of All of 

childhood cance. 30, 1480-1487.  

11. Patel, K. J., Latif, S. U., & De Calaca, W. M. 

(2009). An unusual presentation of precursor T cell 

lymphoblastic leukemia/lymphoma with cholestatic 

jaundice: case report. Journal of Hematology & 

Oncology, 2(1), 1-6. 

12. Alvaro, F., Jain, M., Morris, L. L., & Rice, M. S. 

(1996). Childhood acute lymphoblastic leukaemia 

presenting as jaundice. Journal of paediatrics and 

child health, 32(5), 466-468.  

13. Daniel, S. V., Vani, D. H., Smith, A. M., Hill, Q. 

A., & Menon, K. V. (2010). Obstructive jaundice 

due to a pancreatic mass: a rare presentation of 

acute lymphoblastic leukaemia in an adult. JOP. 

Journal of the Pancreas, 11(1), 72-74.  

14. Vega, C., Quinby, P. M., & Aspy, C. B. (1999). 

Hepato-biliary abnormalities secondary to 

ceftriaxone use: a case report. The Journal of the 

Oklahoma State Medical Association, 92(8), 432-

434.  

15. Reddy, K. R., & Schiff, E. R. (1995). 

Hepatotoxicity of antimicrobial, antifungal, and 

antiparasitic agents. Gastroenterology Clinics of 

North America, 24(4), 923-936.  

16. Ramkumar, D., LaBrecque, D. (2003). Drug-

induced liver disease and environmental toxins. D., 

Zakim, T., & Boyer. (Eds.). Hepatology: a textbook 

of liver disease, Saunders, Philadelphia, pp. 755-

832. 

17. Johnkennedy, N., Adamma, E., Austin, A., & 

Chukwunyere, N. E. (2010). Alterations in 

biochemical parameters of wister rats administered 

with sulfadoxine and pyrimethamine (Fansidar-

R). Al Ameen Journal of Medical Sciences, 3(4), 

317-321.  

18. Ishak, K. G., & Zimmerman, H. J. (1995). 

Morphologic spectrum of drug-induced hepatic 

disease. Gastroenterology Clinics of North 

America, 24(4), 759-786.  

19. Murphy, W. H., Furtado, D., & Plata, E. (1965). 

Possible association between leukemia in children 

and virus-like agents. Jama, 191(2), 110-115.  

20. Nino, G., Molto, J., Aguilar, H., Zember, J., 

Sanchez‐Jacob, R., Diez, C. T., ... & Linguraru, M. 

G. (2021). Chest X‐ray lung imaging features in 

pediatric COVID‐19 and comparison with viral 

lower respiratory infections in young 

children. Pediatric Pulmonology, 56(12), 3891-

3898.  

21. Du Plessis, L., Rassekh, S. R., & Mammen, C. 

(2018). High incidence of acute kidney injury 

during chemotherapy for childhood acute myeloid 

leukemia. Pediatric Blood & Cancer, 65(4), 

e26915.  

22. Dong, Y., Mo, X. I., Hu, Y., Qi, X., Jiang, F., 

Jiang, Z., & Tong, S. (2020). Epidemiological 

characteristics of 2143 pediatric patients with 2019 

coronavirus disease in China. Pediatrics, 145(6), 

e20200702.  

23. Balasubramanian, S., Rao, N. M., Goenka, A., 

Roderick, M., & Ramanan, A. V. (2020). 

Coronavirus disease 2019 (COVID-19) in children-

what we know so far and what we do not. Indian 

pediatrics, 57(5), 435-442. 

 


