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Original Article 
Pilot Study on the Current Management of Children with COVID-19 In Hospitals in Bangladesh; 

Findings and Implications
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Abstract
Objective: The focus on COVID-19 in children in low- and middle-income countries including Bangladesh 
has been on addressing key issues including poor vaccination rates as well as mental health issues, domestic 
violence and child labour. However, the focus on optimally managing children in hospitals is changing with 
new variants and concerns with the development of hyperinflammatory syndromes. There are also concerns 
with the overuse of antimicrobials to treat patients with COVID-19 in hospitals enhancing resistance rates. 
The Bangladesh Paediatric Association have developed guidelines to improve patient care building on national 
guidance. Consequently, there is a need to document the current management of children with COVID-19 in 
Bangladesh and use the findings for future guidance. Methods: Rapid analysis of the management of children 
with COVID-19 among eight private and public hospitals in Bangladesh with varying numbers of in-patient beds 
using purposely developed case report forms (CRFs). The CRFs were piloted before full roll-out. Results: Overall 
low numbers of children in hospital with COVID-19 (4.3% of in-patient beds). The majority were male (59.6%) 
and aged 5 years or under (63.5%). Reasons for admission included respiratory distress/ breathing difficulties 
with 94.2% of COVID-19 cases confirmed. All children were prescribed antibiotics empirically, typically those 
on the Watch list of antibiotics and administered parenterally, with only a small minority switched to oral therapy 
before discharge. There was appreciable prescribing of Vitamins (C and D) and zinc and encouragingly limited 
prescribing of other antimicrobials (antivirals, antimalarials and antiparasitic medicines). Length of stay was 
typically 5 to 10 days. Conclusion: Encouraging to see low hospitalisation rates and limited use of antimicrobials 
apart from antibiotics. Concerns with high empiric use of antibiotics and limited switching to oral formulations 
can be addressed by instigating antimicrobial stewardship programmes. We will be monitoring this.

Keywords: Antimicrobials, Bangladesh, Children, COVID-19, Guidelines, Hospitals, Vitamins 

Correspondence: Brian Godman, Department of Pharmacoepidemiology, Strathclyde Institute of Pharmacy 
and Biomedical Sciences, University of Strathclyde, Glasgow, UK, Email: brian.godman@strath.ac.uk 

1. Department of Paediatrics, Delta Medical College and Hospital, 26/2, Principal Abul Kashem Road, Mirpur-1, Dhaka-1216, 
Bangladesh. Orcid ID: https://orcid.org/0000-0003-0133-0303  

2. Unit of Pharmacology, Faculty of Medicine and Defence Health, Universiti Pertahanan Nasional Malaysia (National Defence 
University of Malaysia), Kem Sungai, Besi, 57000 Kuala Lumpur, Malaysia. Orcid ID: https://orcid.org/0000-0002-6124-7993  

3. Department of Paediatrics, Gonoshasthaya Samaj Vittik Medical College and Hospital, Dhaka, Bangladesh. 
Orcid ID: https://orcid.org/0000-0002-3836-1691 

4. Department of Microbiology, Jahangirnagar University, Savar, Dhaka-1342, Bangladesh. Orcid ID: https://orcid.org/0000-0002-
4999-4793 (NA), https://orcid.org/0000-0001-6061-2488 (SUZ) and https://orcid.org/0000-0001-6131-4132 (SI)

5. Department of Microbiology, Ad-Din Women’s Medical College, 2 Boro Mogbazar, Dhaka, Bangladesh. 
Orcid ID: https://orcid.org/0000-0002-0176-8746 

6. Department of Paediatrics, US-Bangla Medical College, Kornogop, Tarabo, Rupgonj, Narayangonj, Dhaka, Bangladesh.
7. Department of Paediatrics, Ad-din Women’s Medical College, 2 Boro Mogbazar, Dhaka, Bangladesh. 

Orcid ID: https://orcid.org/0000-0001-9935-3460 
8. Department of Paediatrics, Mymensnigh Medical College Hospital, Dhaka-Mymensingh Road, Mymensingh Sadar, 

Mymensingh, Bangladesh. Orcid ID: https://orcid.org/0000-0001-5037-6346  
9. Depatment of Paediatrics, Dhaka Medical College Hospital, 100 Ramna Central Shaheed Minar Area, Bakshi Bazar, Dhaka, 

Bangladesh. Orcid ID: https://orcid.org/0000-0002-8165-4203

Bangladesh Journal of Medical Science, Special Issue on COVID-19. 2021. Page : 188-198
DOI: https://doi.org/10.3329/bjms.v20i5.55615  



S 189

Bangladesh Journal of Medical Science, Vol : 20 Special Issue on Covid19, 2021

1. Introduction

COVID-19 was first identified in Wuhan, China, in 
December 20191,2, and towards the end of August 
2021, there were already 213.7 million recorded 
cases worldwide with just under 4.5 million recorded 
deaths giving a case fatality ratio (CFR) of 2.09%3. 
This includes Bangladesh where 1.48 million cases 
had been recorded towards the end of August 2021 
with over 25 thousand deaths giving a CFR of 1.73%3.

Since COVID-19 is principally spread through 
physical contact and airborne transmission4,5, the 
focus in the early stages of the pandemic was its 
prevention especially with an appreciable number 
of patients being asymptomatic1,5. Effective and 
cost-effective strategies included quarantining and 
lockdown measures incorporating the closure of 
borders as well as social distancing4,6-8. However, 
varying degrees of implementation resulted in 
appreciable differences in prevalence and mortality 
rates among different African and Asian countries 
as well as with Western European countries and the 
United States of America9-11. 

Various re-purposed medicines were also suggested 
to reduce morbidity and mortality in patients with 
COVID-19 including hydroxychloroquine, lopinavir/
ritonavir and remdesivir. However, these three had 
little impact on patient outcomes when objectively 
trialled in an appreciable number of patients, with 
potential issues with hydroxychloroquine increasing 
morbidity, mortality and costs4,12-17. There is also 
ongoing controversy surrounding the potential use 
of ivermectin18-21. Concerns generally with the level 
of misinformation regarding potential approaches to 
prevention and treatment resulted in respected bodies 
including the British Medical Journal, European 
Centre for Disease Prevention and Control (ECDC) 
and the World Health Organisation (WHO) providing 
guidance from March 2020 onwards22-26. As a result, 
encouraging the implementation of evidence-based 

approaches1,27. This was helped in Bangladesh by 
the Ministry of Health and Family Welfare making 
national guidelines available from Spring 2020 
onwards28. This included guidelines for managing 
patients in hospital depending on their severity, 
which were subsequently built upon as more data 
became available. In addition, guidance on how to 
run a COVID-19 Hospital in Bangladesh29. 

Similarly, separate guidelines have been developed 
for managing paediatric patients with COVID-19 
in Bangladesh30. This is in addition to international 
guidelines developed to improve the management 
of children with COVID-19 in paediatric intensive 
care units (PICUs) in both high- and low-income 
countries31. This is important as adherence to trusted 
guidelines are seen to enhance the quality of care, 
with adherence increasingly seen as a robust marker 
of the quality of care to improve outcomes including 
patients in hospital with infectious diseases32-36, with 
up-to-date and easy-to-use guidelines facilitating 
their use37. 

Other developments in Bangladesh to improve 
current and future management of patients with 
COVID-19 include assessing antibody kinetics 
in these patients as well as performing genomic 
sequencing of different SARS-CoV-2 strains detected 
among COVID-19 patients38-40. 

However, we are aware that children have a lower 
risk of infection with COVID-19 and milder clinical 
manifestations when they become infected compared 
with adults41-46. Typically, fever, cough, respiratory 
infections, nausea and diarrhoea are the most frequent 
clinical characteristics of children with COVID-19, 
with males typically more prone to COVID-19 
than females41,44-48. In addition, an appreciable 
number of children are asymptomatic44,48. Overall, 
approximately 6% to 10% of infected children with 
COVID-19 experience severe disease as compared to 
as high as 26% of adults who progress to ICUs44,45,49. 
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The lower susceptibility of children to COVID-19 
infection may be due to elevated antibodies compared 
with adults along with other factors50. 

Consequently, the focus in children in low- and 
middle-income countries (LMICs) including 
Bangladesh has typically been addressing key 
concerns including poor vaccination rates as a result 
of lockdown and other activities51-53. In Bangladesh, 
this includes organising immunisation outreach 
services, tracking children who had missed their 
vaccinations as well as increasing home visits by 
health workers53,54. In addition, addressing some of 
the mental health challenges arising from lockdown 
measures including increasing domestic violence and 
child labour55-60. 

However, the focus on the optimal management of 
children with COVID-19 in hospitals is increasing 
especially with new variants. Whilst a lower 
percentage of children with severe symptoms 
are admitted to intensive care units (ICUs) in 
LMICs versus high-income countries, deaths 
among hospitalised children are higher45. This 
may be because of manpower issues. For instance, 
Bangladesh has the second lowest doctor-to-patient 
ratio in South Asia making managing patients with 
COVID-19 in hospitals challenging61. Consequently, 
monitoring current management approaches as well 
as providing guidance should help improve the future 
care of these patients. 

Having said this, we are aware of the high use of 
antimicrobials in hospitals including intensive care 
units in treating patients with COVID-19 despite 
only a limited number of patients have concomitant 
fungal or bacterial infections62-69. This includes 
hospitals in Bangladesh70,71. As a result, potentially 
increasing rates of antimicrobial resistance (AMR) 
with its associated increase in morbidity, mortality 
and costs66,72-77. The instigation of antimicrobial 
stewardship programmes (ASPs) should help to 
address key concerns as these programmes have 
reduced inappropriate antibiotic utilisation among a 
number of LMICs72,73,78,79, with educational and other 
initiatives also reducing inappropriate antibiotic 
prescribing to prevent surgical site infections among 
LMICs72,80. 

We see though that children diagnosed with 
COVID-19 do develop Kawasaki Disease (KD)-
like symptoms/ hyperinflammatory syndromes41,81-83, 
which is reflected by higher C-reactive protein 
and erythrocyte sedimentation rates and children 
experiencing leucopoenia with marked lymphopenia, 
hypoalbuminemia, and hyponatremia along with 
gastrointestinal changes, abnormal electrocardiogram 
(ECG) and respiratory changes81, which can result 
in the need for intensive care81. This is important as 
we know from research with adults with COVID-19 
in ICUs in Bangladesh that over 50% died whilst in 
ICU84.  

Figure 1: Rationale for The Pilot Study
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As a result of growing concerns with the number of 
children with COVID-19 in Bangladesh especially 
those with symptoms, coupled with concerns with 
the overuse of antimicrobials, we believed it was 
important to document the current situation among 
paediatric patients hospitalized in Bangladesh as a 
result of COVID-1961 (Figure 1). 

The findings can be utilised to improve future 
management building on the earlier study of Hussain 
et al. (2020) and the recent guidelines30,53. This was 
the objective of this pilot study. We believed this was 
important given the current higher mortality rates 
in children with COVID-19 in LMICs versus high-
income countries45.  

2. Methodology

A rapid analysis was undertaken among eight 
public and private hospitals in Bangladesh with 
an appreciable range of in-patient paediatric beds 
treating children with COVID-19. Case report forms 
were purposely developed for this study based on the 
published literature as well as the experience of the 
co-authors30,44,45,53,85. These were piloted before roll-
out between Mid July 2021 and Mid August 2021. 

Key data sets based on the past ten days was included 
(10 days was chosen due to potentially low numbers 
of children with COVID-19, especially in general 
hospitals):

•	 Number of paediatric patients typically being 
treated in the hospital

•	 % of children with COVID-19 in the hospital
•	 Patient’s ages in years (3 bands: 0 – 5 years; 6 – 

10 years; 11 – 18 years) and Gender
•	 Principal reasons for admittance (3 principal 

reasons – drop-down menu of breathing 
difficulties/respiratory distress; prolonged fever; 
cough; diarrhoea; and feeding difficulty/vomiting

•	 Comorbidities (mention top 3)
•	 % of these patients admitted to PICU and the 

reasons – taken from severe respiratory distress/ 
low O2 saturation; shock; coagulation disorders/ 
thromboembolic manifestations; and extensive 
lung involvement in high-resolution CT scan 
(HRCT) 

•	 % of prescribed antimicrobials (which ones – 
ATC Grouping) and % empiric

•	 Route of administration, when prescribing re-
assessed and total length of prescription

•	 Whether any antivirals (e.g., remdesivir), 
antimalarials (e.g., hydroxychloroquine), 
anti-inflammatories (e.g., dexamethasone) or 
supplements/ immune boosters such as Vitamins 
C or D or zinc administered

•	 Recovery – mortality, morbidity or recovery
•	 Possible costs

We also assessed antibiotic prescribing against the 
WHO Access, Watch, or Reserve (AWaRe) list, 
which is increasingly being used to assess the quality 
of antimicrobial prescribing86,87. In addition, where 
documented, against key guidance contained with 
the recent guidance from the Bangladesh Paediatric 
Association (Box 1)30.

Box 1:  Key recommendations from Bangladesh 
Paediatric Association on the management of children 
with COVID-19 in hospital [Adapted from30]

•	 Ideally PCR test to confirm the diagnosis 
and subsequent management on a designated 
COVID-19 ward or treatment area.

•	 Comorbid conditions can include bronchial asthma, 
chronic kidney or liver disease and rheumatological 
conditions including Kawasaki disease.

•	 General treatment incudes supportive care, 
electrolyte balancing and providing oxygen when 
necessary.

•	 Children transferred to ICU if experiencing severe/ 
critical symptoms, respiratory failure requiring 
mechanical ventilation, shock and organ failure. 
Treatment includes vasoactive drugs if required as 
well as balanced/ buffered crystalloids.

•	 Medicines:
o Antivirals – potentially reserved for children 

with severe acute respiratory syndrome. If 
remdesivir – then ideally part of ongoing 
clinical trials. Conflicting evidence regarding 
lopinavir/ ritonavir.

o Antibiotics – specific cases only avoiding 
excessive use. 1st line – ampicillin plus 
gentamicin; 2nd line ceftriaxone.

o Corticosteroids – not used routinely. Low 
dose dexamethasone may be beneficial in 
children with severe disease.

o Vitamins – may be beneficial.

•	 For suspected Kawasaki Disease/ MIS-C – typically 
admit to PICU with supportive care including 
antibiotics for suspected infections as well as 
steroids and other immune modifying therapies.   

The co-authors orchestrated ethical approval for 
their hospitals and others involved in the study. 
The reference numbers were: ibh/mirpur/2020/01. 
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Date: 31/08/2021; GSVMC/2021/346, Date: August 
22, 2021; BBEC, JU/M 2021/COVID-19/7, Date: 
18/7/2021 and AWMC/IRB-21 July 2021/028, Date: 
August 10, 2021.

3. Results

Overall, there were low numbers of children with 
COVID-19 among the eight hospitals taking part 

in the pilot study at 4.3% of paediatric in patients 
(Table 1). The majority were male (59.6%) and aged 
between 0 to 5 years (63.5%). The principal reasons 
for admission for actual or suspected COVID-19 
included respiratory distress/ breathing difficulties, 
prolonged fever, cough and feeding difficulties. 
Overall, 94.2% of cases were confirmed.

Table 1: Key Characteristics of The Children Among the Eight Hospitals

Hospital Date Survey 
Conducted

Total 
Patients

Childrens’
Wards

Total with 
COVID-19

% with 
COVID-19

Number 
confirmed 

(tests) and %
Male Female 0 to 5 

years
6 to 10 
years

11 to 
18 

years

Hosp 1 11.08.2021 65 3 4.6% 3 (100%) 2 1 3 0 0

Hosp 2 31.08.2021 125 5 4.0% 5 (100%) 4 1 2 3 0

Hosp 3 30.07.2021 19 2 10.5% 1 (one 
suspected) 1 1 1 1 0

Hosp 4 31.07.2021 210 26 12.4% 26 (100%) 15 11 13 6 7

Hosp 5 16.07.2021 32 2 6.3% 0 (two 
suspected) 1 1 2 0 0

Hosp 6 25.07.2021 18 1 5.6% 1 (100%) 1 0 0 1 0

Hosp 7 17.07.2021 654 9 1.4% 9 (100%) 5 4 9 0 0

Hosp 8 10.08.2021 85 4 4.7% 4 (100%) 2 2 3 1 0

Total 1208 52 4.3% 49 (94.2%) -3 
suspected 31 21 33 12 7

Only a minority of those with COVID-19 were admitted to PICU (17.3%), with the principal reasons being 
severe respiratory distress/ low O2 saturation and shock.

All of children with COVID-19 received antibiotics, 
which was typically empiric and principally 
parenterally (Table 2), for typically 5 to 10 days, 
with children generally reviewed after 3 to 5 days. 
However, only a small minority of children were 
switched to oral therapy before discharge (2%). There 
was also appreciable prescribing of Vitamins (C and 
D) and zinc with limited prescribing of antimalarials, 
antivirals and antiparasitic medicines (Table 2). 
Steroids were also administered to children in three 
of the hospitals. 

Typically, the antibiotics prescribed were on the 
Watch as opposed to the Reserve list of antibiotics 
(Table 2). Encouragingly, mortality rates were 
low (under 2% of children) with the vast majority 
of children (88.5%) making a full recovery from 
COVID-19. Where measured, 4 out of the 5 hospitals 
surveyed stated that they adhered to the Bangladesh 
Paediatric Guidelines when managing their patients. 
Having said this, there was appreciable empiric use 
of antibiotics in all hospitals (Table 2). In addition, 
where antibiotics were administered there was 

limited use of ampicillin although greater use of 
aminoglycosides including gentamicin (Table 2). 

Length of stay in hospitals was typically 5 to 10 days 
(range 5 to 15 days), with total costs when available 
ranging between 3,000 and 20,000 BDT. 

4. Discussion

We believe this is the first study conducted in 
Bangladesh among a number of both private and 
public hospitals regarding the management of 
hospitalised children with COVID-19. This builds on 
the earlier study of Hussain et al. (2020) who found 
a higher mortality rate (13.3%) among children in 
the early stages of the pandemic53. This may reflect 
improved management as more knowledge is gained 
regarding the aetiology of COVID-19 and optimal 
treatment approaches. In addition, only a low number 
of paediatric patients in hospital had COVID-19 
(Table 1). This is important when looking to increase 
services such as elective paediatric surgery which 
was put on hold in the early stages of the pandemic88. 
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Table 2: Management of Children With COVID-19 Among the Eight Hospitals

Hospital Number and % 
Rx antimicrobials

Empiric 
or CST Antibiotic Rx Antiviral Anti-

parastitic

Anti-
inflammatory 

(steroid)

Supplements, 
etc

Hosp 1 3 (100%) All 
empiric Ceftriaxone No No No Vit C, D, Zinc

Hosp 2 5 (100%) All 
empiric

Aminoglycosides, 
carbapenems, 
cephalosorins

No No No No

Hosp 3 2 (100%) All 
empiric

Ceftriaxone, 
ciprofloxacin No No No Vit C, D, Zinc

Hosp 4 100% All 
empiric

Ceftriaxone, 
ceftazidim, 
meropenem, 
vancomycin, 
flucloxacillin, 

amikacin

No No Steroids Vit C, D, Zinc

Hosp 5 2 (100%) All 
empiric

Ampicillin, 
aminoglycoside, 
cephalosporin

No No No No

Hosp 6 1 (100%) All 
empiric Ceftriaxone No No No Vit C, D, Zinc

Hosp 7 9 (100%) All 
empiric

Aminoglycosides, 
carbapenem, 
macrolides

No No Dexamethasone Vit C, D, Zinc

Hosp 8 4 (100%) All 
empiric

Aminoglycosides, 
carbapenems, 
cephalosorins

No Ivermectin Steroids Vit C, D, Zinc

Overall, it was encouraging to see low hospitalisation 
rates for children with COVID-19 (Table 1) reflecting 
other recent publications44,46,48. Alongside this, 
similar to other published studies, fever and cough as 
well as respiratory diseases were the most frequent 
clinical characteristics of children admitted with 
COVID-19, with again boys accounting for more 
cases of COVID-19 in hospital than girls41,44-48. 

Encouragingly there was limited use of antimalarials, 
antivirals and anti-parasitic medicines (Table 2) given 
concerns with their lack of effectiveness in treating 
patients with COVID-19 despite the hype12-15,20,89.  
In addition, the high use of vitamins and zinc is in 
line with current national guidelines in Bangladesh 
(Box 1). However, there were concerns with the 
high empiric use of antibiotics (Table 2) despite, 
as mentioned, only a limited number of patients 
across ages have concomitant fungal or bacterial 
infections62-69. In addition, concerns with overuse 
are documented in the current national guidelines 
(Box 1). This is similar to the high use of antibiotics 
among adults admitted to hospital with COVID-19 in 
Bangladesh70,71. This is despite clinicians in most of 
the surveyed hospitals stating they follow the current 
national guidelines. 

Potential ways forward to improve antimicrobial 
use include the instigation of ASPs, which have 
been successful across countries to enhance the 
appropriate use of antibiotics in hospitals including 
LMICs72,73,78,79,90. Future activities should also include 
encouraging prescribing where pertinent according 
to local antibiograms to improve empiric use along 
with the instigation of ASPs91,92. These combined 
activities should also reduce the prescribing of 
‘Watch antibiotics in favour of increased prescribing 
of Access antibiotics93,94. In addition, encourage 
earlier switching from parental to oral antibiotics to 
hasten earlier discharge from hospital and conserve 
resources95-97. We will be following these activities 
in the future. 

Limitations

We are aware of a number of limitations with this study. 
This included the fact that this was only a pilot study. 
In addition, the study involved a retrospective review 
of notes without the ability to check with physicians 
regarding the rationale for their treatment approaches 
and all cases of COVID-19 could not be confirmed 
by rt-PCR. Despite these limitations, we believe the 
findings are robust providing direction for the future. 
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5. Conclusions

It was encouraging to see low hospitalisation rates 
for children with COVID-19 among the pilot 
hospitals in Bangladesh, which mirrors findings 
in other countries. It was also encouraging to see 
limited use of antimicrobials apart from antibiotics 
given the hype that has surrounded some of these. 
However, there are concerns with the high empiric 
use of antibiotics and limited switching to oral 
formulations. This needs to be addressed to reduce 

the potential for increasing antimicrobial resistance 
and costs. This can be addressed by instigating or 
enhancing antimicrobial stewardship programmes in 
hospitals. We will be monitoring this in the future.

Conflicts of interest

The authors declare they have no conflicts of interest

Funding

There was no funding for this project – it was self 
funded by the authors.

 References
1. Godman B. Combating COVID-19: Lessons learnt 

particularly among developing countries and the 
implications. Bangladesh Journal of Medical Science, 
Special Issue on Covid19. 2020; S103-8. DOI: https://
doi.org/10.3329/bjms.v19i0.48413.

2. Wu Z, McGoogan JM. 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. 2020;323(13):1239-42, 
doi: 10.1001/jama.2020.2648

3. World Health Organization. WHO Coronavirus 
(COVID-19) Dashboard. 26 August 2021. Available at 
URL: https://covid19.who.int/. (26 August, 2021)

4. Haque M, Gowere M, Nusrat N, Chowdhury K, Godman 
B. The response to COVID 19 across countries and the 
implications for future pandemics. Bangladesh Journal 
of Medical Science. 2021; 20 (Special Issue on Covid 
19): S7-14.

5. Ayouni I, Maatoug J, Dhouib W, Zammit N, Fredj SB, 
Ghammam R, et al. Effective public health measures to 
mitigate the spread of COVID-19: a systematic review. 
BMC Public Health. 2021;21(1):1015. DOI: 10.1186/
s12889-021-11111-1

6. Courtemanche C, Garuccio J, Le A, Pinkston J, Yelowitz 
A. Strong Social Distancing Measures In The United 
States Reduced The COVID-19 Growth Rate. Health 
Aff (Millwood). 2020;39(7):1237-46. doi: 10.1377/
hlthaff.2020.00608

7. Rezapour A, Souresrafil A, Peighambari MM, Heidarali 
M, Tashakori-Miyanroudi M. Economic evaluation 
of programs against COVID-19: A systematic review. 
International journal of surgery. 2021;85:10-8. doi: 
10.1016/j.ijsu.2020.11.015

8. Mendez-Brito A, El Bcheraoui C, Pozo-Martin F. 
Systematic review of empirical studies comparing 
the effectiveness of non-pharmaceutical interventions 

against COVID-19. J Infect. 2021 (EPrint). doi: 
10.1016/j.jinf.2021.06.018

9. Godman B, Haque M, Islam S, Iqbal S, Urmi UL, Kamal 
ZM, et al. Rapid Assessment of Price Instability and 
Paucity of Medicines and Protection for COVID-19 
Across Asia: Findings and Public Health Implications 
for the Future. Front in Public Health. 2020;8(744). doi: 
10.3389/fpubh.2020.585832

10. Ogunleye OO, Basu D, Mueller D, Sneddon J, Seaton 
RA, Yinka-Ogunleye AF, et al. Response to the Novel 
Corona Virus (COVID-19) Pandemic Across Africa: 
Successes, Challenges, and Implications for the Future. 
Front Pharmacol. 2020;11(1205). doi: 10.3389/
fphar.2020.01205

11. Sefah I, Ogunleye O, Essah D, Opanga S, Rizvi N, 
Wamaitha A, et al. Rapid assessment of the potential 
paucity and price increases for suggested medicines and 
protection equipment for COVID-19 across developing 
countries with a particular focus on Africa and the 
implications. Front Pharmacol. 2021;11(2055). doi: 
10.3389/fphar.2020.588106

12. World Health Organization. WHO discontinues 
hydroxychloroquine and lopinavir/ritonavir treatment 
arms for COVID-19. 4 July 2020. Available at URL: 
https://www.who.int/news-room/detail/04-07-2020-
who-discontinues-hydroxychloroquine-and-lopinavir-
ritonavir-treatment-arms-for-covid-19. (26 August, 2021)

13. RECOVERY Collaborative Group. Lopinavir-ritonavir 
in patients admitted to hospital with COVID-19 
(RECOVERY): a randomised, controlled, open-label, 
platform trial. Lancet. 2020;396(10259):1345-52. DOI: 
10.1016/S0140-6736(20)32013-4

14. Horby P, Mafham M, Linsell L, Bell JL, Staplin N, 
Emberson JR, et al. Effect of Hydroxychloroquine in 
Hospitalized Patients with Covid-19. N Engl J Med. 
2020;383(21):2030-40. doi: 10.1056/NEJMoa2022926

15. Charan J, Kaur RJ, Bhardwaj P, Haque M, Sharma P, Misra 
S, et al. Rapid review of suspected adverse drug events 



S 195

Bangladesh Journal of Medical Science, Vol : 20 Special Issue on Covid19, 2021

due to remdesivir in the WHO database; findings and 
implications. Expert Rev Clin Pharmacol. 2021;14(1):95-
103. doi: 10.1080/17512433.2021.1856655

16. Abena PM, Decloedt EH, Bottieau E, Suleman F, 
Adejumo P, Sam-Agudu NA, et al. Chloroquine and 
Hydroxychloroquine for the Prevention or Treatment 
of COVID-19 in Africa: Caution for Inappropriate Off-
label Use in Healthcare Settings. Am J Trop Med Hyg. 
2020;102(6):1184-8. doi: 10.4269/ajtmh.20-0290

17. Haque M, Abubakar A, Ogunleye O, Sani I, Sefah 
I, Kurdi A, et al. Changes in availability, utilization, 
and prices of medicines and protection equipment for 
COVID-19 in an Urban population of Northern Nigeria. 
J Res Pharm Pract. 2021;10(1):17-22. doi: 10.4103/
jrpp.JRPP_20_92

18. Ahmed S, Karim MM, Ross AG, Hossain MS, Clemens 
JD, Sumiya MK, et al. A five-day course of ivermectin 
for the treatment of COVID-19 may reduce the 
duration of illness. Int J Infect Dis. 2021;103:214-6. 
DOI: 10.1016/j.ijid.2020.11.191

19. Wadvalla BA. Covid-19: Ivermectin’s politicisation is a 
warning sign for doctors turning to orphan treatments. 
BMJ. 2021;373:n747. DOI: 10.1136/bmj.n747

20. Garegnani LI, Madrid E, Meza N. Misleading 
clinical evidence and systematic reviews on 
ivermectin for COVID-19. BMJ Evid Based 
Med. 2021:bmjebm-2021-111678. DOI: 10.1136/
bmjebm-2021-111678

21. Mahmud R, Rahman MM, Alam I, Ahmed KGU, Kabir A, 
Sayeed S, et al. Ivermectin in combination with doxycycline 
for treating COVID-19 symptoms: a randomized 
trial. J Int Med Res. 2021;49(5):3000605211013550. 
DOI: 10.1177/03000605211013550

22. World Health Organisation. Operational considerations 
for case management of COVID-19 in health facility and 
community: interim guidance, 19 March 2020. Available 
at URL: https://apps.who.int/iris/handle/10665/331492. 
(26 August, 2021)

23. World Health Organisation. Coronavirus disease 
(COVID-19) advice for the public: Myth busters. 2020. 
Available at URL: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/advice-for-public/
myth-busters. (26 August, 2021)

24. WHO. Countering misinformation about COVID-19. 
2020. Available at URL: https://www.who.int/news-
room/feature-stories/detail/countering-misinformation-
about-covid-19. (26 August, 2021)

25. BMJ Best Practice - Coronavirus disease 2019 
(COVID-19). 30 July 2020. Available at URL: 
https://bestpractice.bmj.com/topics/en-gb/3000168/
pdf/3000168/Coronavirus%20disease%202019%20
%28COVID-19%29.pdf. (26 August, 2021)

26. ECDC. Vaccines and treatment of COVID-19. 2020. 
Available at URL: https://www.ecdc.europa.eu/en/

covid-19/latest-evidence/vaccines-and-treatment. (26 
August, 2021)

27. Raimi MO, Mcfubara KG, Abisoye OS, Ifeanyichukwu 
Ezekwe C, Henry Sawyerr O, Raimi GA-anyam. 
Responding to the Call through Translating Science into 
Impact: Building an Evidence-Based Approaches to 
Effectively Curb Public Health Emergencies [Covid-19 
Crisis]. GJEID. 2021;1(1). Available from: https://www.
scipublications.com/journal/index.php/gjeid/article/
view/72. (26 August, 2021)

28. Ministry of Health and Family Welfare. Government 
of the People’s Republic of Bangladesh. National 
Guidelines on Clinical Management of Coronavirus 
Disease 2019 (COVID-19). May 2020. Available at 
URL: http://file.portal.gov.bd/files/cs.sylhet.gov.bd/noti
ces/245c5244_369b_4305_958d_1f70d99d6681/4c021
caf6cf2915278aa3598e74f5c09.pdf. (26 August, 2021)

29. Disease Control Division, Directorate General of 
Health Services, Ministry of Health & Family Welfare, 
Government of Bangladesh. How to Run a COVID-19 
Hospital in Bangladesh. 2020. Available at URL: 
https://corona.gov.bd/storage/press-releases/April2020/
g0MbdFSz5rwPzA8qhYFN.pdf. (26 August, 2021)

30. Bangladesh Paediatric Association (BPA). Management 
Guideline for Paediatric COVID-19. November 2020. 
Available at URL: https://www.bpabd.org/asset/uploads/
file/COVID_BPA_2nd%20ED_3.pdf. (26 August, 2021)

31. Kache S, Chisti MJ, Gumbo F, Mupere E, Zhi X, 
Nallasamy K, et al. COVID-19 PICU guidelines: 
for high- and limited-resource settings. Pediatr Res. 
2020;88(5):705-16. DOI: 10.1038/s41390-020-1053-9

32. Nakwatumbah S, Kibuule D, Godman B, Haakuria 
V, Kalemeera F, Baker A, et al. Compliance to 
guidelines for the prescribing of antibiotics in 
acute infections at Namibia’s national referral 
hospital: a pilot study and the implications. 
Expert Rev Anti Infect Ther. 2017;15(7):713-21. 
DOI: 10.1080/14787210.2017.1320220

33. Versporten A, Zarb P, Caniaux I, Gros MF, Drapier 
N, Miller M, et al. Antimicrobial consumption and 
resistance in adult hospital inpatients in 53 countries: 
results of an internet-based global point prevalence 
survey. The Lancet Global health. 2018;6(6):e619-e29. 
DOI: 10.1016/S2214-109X(18)30186-4

34. Campbell S, Meyer JC, Godman B. Why compliance to 
national prescribing guidelines is important especially 
across sub-Saharan Africa and suggestions for the 
future. J Biomed Pharm Sci 4 (2021): 316. Available 
at URL: https://www.hilarispublisher.com/open-access/
why-compliance-to-national-prescribing-guidelines-
is-important-especially-across-subsaharan-africa-and-
suggestions-for-t.pdf. (26 August, 2021)

35. Almatar M, Peterson GM, Thompson A, McKenzie 
D, Anderson T, Zaidi ST. Clinical Pathway and 
Monthly Feedback Improve Adherence to Antibiotic 



S 196

Bangladesh Journal of Medical Science, Vol : 20 Special Issue on Covid19, 2021

Guideline Recommendations for Community-Acquired 
Pneumonia. PloS one. 2016;11(7):e0159467. DOI: 
10.1371/journal.pone.0159467

36. Niaz Q, Godman B, Massele A, Campbell S, Kurdi A, 
Kagoya HR, et al. Validity of World Health Organisation 
prescribing indicators in Namibia’s primary healthcare: 
findings and implications. International journal for 
quality in health care. 2019;31(5):338-45. DOI: 10.1093/
intqhc/mzy172

37. Niaz Q, Godman B, Campbell S, Kibuule D. Compliance 
to prescribing guidelines among public health care 
facilities in Namibia; findings and implications. Int J Clin 
Pharm. 2020;42(4):1227-36. DOI: 10.1007/s11096-020-
01056-7

38. Adnan N, Khondoker MU, Rahman MS, Ahmed MF, 
Sharmin S, Sharif N, et al. Coding-Complete Genome 
Sequences and Mutation Profiles of Nine SARS-
CoV-2 Strains Detected from COVID-19 Patients in 
Bangladesh. Microbiol Resour Announc. 2021;10(10). 
DOI: 10.1128/MRA.00124-21.

39. Jamiruddin MR, Haq MA, Tomizawa K, Kobatake E, 
Mie M, Ahmed S, et al. Longitudinal Antibody Dynamics 
Against Structural Proteins of SARS-CoV-2 in Three 
COVID-19 Patients Shows Concurrent Development of 
IgA, IgM, and IgG. J Inflamm Res. 2021;14:2497-506. 
DOI: 10.2147/JIR.S313188

40. Matin MA, Nahid AA, Sarkar B, Ullah MA, Araf Y, Adnan 
N, et al. Genome Sequences of Two Novel Coronavirus 
(SARS-CoV-2) Isolates from Dhaka, Bangladesh. 
Microbiol Resour Announc. 2021;10(27):e0051121. 
DOI: 10.1128/MRA.00511-21

41. Mantovani A, Rinaldi E, Zusi C, Beatrice G, Saccomani 
MD, Dalbeni A. Coronavirus disease 2019 (COVID-19) in 
children and/or adolescents: a meta-analysis. Pediatr Res. 
2021;89(4):733-7. DOI: 10.1038/s41390-020-1015-2

42. Kanthimathinathan HK, Dhesi A, Hartshorn S, Ali SH, 
Kirk J, Nagakumar P, et al. COVID-19: A UK Children’s 
Hospital Experience. Hosp Pediatr. 2020;10(9):802-5. 
DOI: 10.1542/hpeds.2020-000208

43. Mehta NS, Mytton OT, Mullins EWS, Fowler TA, 
Falconer CL, Murphy OB, et al. SARS-CoV-2 
(COVID-19): What Do We Know About Children? A 
Systematic Review. Clin Infect Dis. 2020;71(9):2469-
79. DOI: 10.1093/cid/ciaa556

44. Bhuiyan MU, Stiboy E, Hassan MZ, Chan M, Islam MS, 
Haider N, et al. Epidemiology of COVID-19 infection 
in young children under five years: A systematic review 
and meta-analysis. Vaccine. 2021;39(4):667-77. DOI: 
10.1016/j.vaccine.2020.11.078

45. Irfan O, Muttalib F, Tang K, Jiang L, Lassi ZS, Bhutta 
Z. Clinical characteristics, treatment and outcomes of 
paediatric COVID-19: a systematic review and meta-
analysis. Arch Dis Child. 2021;106(5):440-8. DOI: 
10.1136/archdischild-2020-321385

46. Cui X, Zhao Z, Zhang T, Guo W, Guo W, Zheng J, et al. 
A systematic review and meta-analysis of children with 
coronavirus disease 2019 (COVID-19). J Med Virol.  
2021;93(2):1057-69. DOI: 10.1002/jmv.26398

47. Islam MA, Kundu S, Alam SS, Hossan T, Kamal MA, 
Hassan R. Prevalence and characteristics of fever in adult 
and paediatric patients with coronavirus disease 2019 
(COVID-19): A systematic review and meta-analysis of 
17515 patients. PloS One. 2021;16(4):e0249788. DOI: 
10.1371/journal.pone.0249788

48. Mansourian M, Ghandi Y, Habibi D, Mehrabi S. 
COVID-19 infection in children: A systematic review 
and meta-analysis of clinical features and laboratory 
findings. Arch Pediatr. 2021;28(3):242-8. DOI: 
10.1016/j.arcped.2020.12.008

49. Singh T, Heston SM, Langel SN, Blasi M, Hurst JH, 
Fouda GG, et al. Lessons From COVID-19 in Children: 
Key Hypotheses to Guide Preventative and Therapeutic 
Strategies. Clin Infect Dis. 2020;71(8):2006-13. doi: 
10.1093/cid/ciaa547

50. Schellack N, Coetzee M, Schellack G, Gijzelaar M, 
Hassim Z, Milne M, et al. COVID-19: guidelines 
for pharmacists in South Africa. S Afr J Infect 
Dis. 2020;35(1):206. DOI: 10.4102/sajid.v35i1.206

51. Abbas K, Procter SR, van Zandvoort K, Clark A, Funk S, 
Mengistu T, et al. Routine childhood immunisation during 
the COVID-19 pandemic in Africa: a benefit-risk analysis 
of health benefits versus excess risk of SARS-CoV-2 
infection. Lancet Glob Health. 2020;8(10):e1264-e72. 
DOI: 10.1016/S2214-109X(20)30308-9

52. Gaythorpe KA, Abbas K, Huber J, Karachaliou A, 
Thakkar N, Woodruff K, et al. Impact of COVID-19-
related disruptions to measles, meningococcal A, and 
yellow fever vaccination in 10 countries. eLife. 2021;10. 
DOI: 10.7554/eLife.67023

53. Hussain M, Al Mamun MA. COVID-19 in children in 
Bangladesh: Situation analysis. Asia Pac J Paediatr 
Child Health. 2020; 3: 59-65.

54. Rana S, Shah R, Ahmed S, Mothabbir G. Post-disruption 
catch-up of child immunisation and health-care 
services in Bangladesh. The Lancet Infectious diseases. 
2021;21(7):913. DOI: 10.1016/S1473-3099(21)00148-1

55. Yeasmin S, Banik R, Hossain S, Hossain MN, Mahumud 
R, Salma N, et al. Impact of COVID-19 pandemic on 
the mental health of children in Bangladesh: A cross-
sectional study. Child Youth Serv Rev.  2020;117:105277. 
DOI: 10.1016/j.childyouth.2020.105277

56. Mallik CI, Radwan RB. Impact of lockdown due 
to COVID-19 pandemic in changes of prevalence 
of predictive psychiatric disorders among children 
and adolescents in Bangladesh. Asian J Psychiatr.  
2021;56:102554. DOI: 10.1016/j.ajp.2021.102554

57. Ahad MA, Parry YK, Willis E. Spillover Trends of Child 
Labor During the Coronavirus Crisis- an Unnoticed 



S 197

Bangladesh Journal of Medical Science, Vol : 20 Special Issue on Covid19, 2021

Wake-Up Call. Front Public Health. 2020;8:488. DOI: 
10.3389/fpubh.2020.00488

58. Rashid Soron T, Ashiq MAR, Al-Hakeem M, Chowdhury 
ZF, Uddin Ahmed H. Domestic Violence and Mental 
Health During COVID-19 in Bangladesh. JMIR Form 
Res. 2021 (EPrint). DOI: 10.2196/24624

59. Sifat RI. Impact of the COVID-19 pandemic on 
domestic violence in Bangladesh. Asian J Psychiatr.  
2020;53:102393. DOI: 10.1016/j.ajp.2020.102393

60. Opanasenko A, Lugova H, Mon AA, Ivanko O. Mental 
Health Impact of Gender-Based Violence Amid 
COVID-19 Pandemic: A Review. Bangladesh Journal of 
Medical Science, Special Issue on COVID-19. 2021: S17 
- S25. DOI: https://doi.org/10.3329/bjms.v20i5.55396.

61. Ali MR, Hasan MA, Rahman MS, Billah M, Karmakar 
S, Shimu AS, et al. Clinical manifestations and socio-
demographic status of COVID-19 patients during the 
second-wave of pandemic: A Bangladeshi experience. 
J Infect Public Health. 2021. EPrint. DOI: 10.1016/j.
jiph.2021.06.011

62. Ul Mustafa Z, Salman M, Aldeyab M, Kow CS, Hasan 
SS. Antimicrobial consumption among hospitalized 
patients with COVID-19 in Pakistan. SN Compr Clin 
Med. 2021:1-5. DPI: 10.1007/s42399-021-00966-5

63. Saini V, Jain C, Singh NP, Alsulimani A, Gupta C, Dar 
SA, et al. Paradigm Shift in Antimicrobial Resistance 
Pattern of Bacterial Isolates during the COVID-19 
Pandemic. Antibiotics. 2021;10(8):954. DOI: 10.3390/
antibiotics10080954

64. Langford BJ, So M, Raybardhan S, Leung V, Soucy JR, 
Westwood D, et al. Antibiotic prescribing in patients 
with COVID-19: rapid review and meta-analysis. Clin 
Microbiol Infect. 2021;27(4):520-31. DOI: 10.1016/j.
cmi.2020.12.018

65. Langford BJ, So M, Raybardhan S, Leung V, Westwood 
D, MacFadden DR, et al. Bacterial co-infection and 
secondary infection in patients with COVID-19: a living 
rapid review and meta-analysis. Clin Microbiol Infect.  
2020;26(12):1622-9. DOI: 10.1016/j.cmi.2020.07.016

66. Adebisi YA, Alaran AJ, Okereke M, Oke GI, 
Amos OA, Olaoye OC, et al. COVID-19 and 
Antimicrobial Resistance: A Review. Infectious 
diseases. 2021;14:11786337211033870. DOI: 
10.1177/11786337211033870

67. Cheng LS, Chau SK, Tso EY, Tsang SW, Li IY, Wong 
BK, et al. Bacterial co-infections and antibiotic 
prescribing practice in adults with COVID-19: 
experience from a single hospital cluster. Ther 
Adv Infect Dis. 2020;7:2049936120978095. DOI: 
10.1177/2049936120978095

68. Abu-Rub LI, Abdelrahman HA, Johar A-RA, Alhussain 
HA, Hadi HA, Eltai NO. Antibiotics Prescribing in 
Intensive Care Settings during the COVID-19 Era: A 
Systematic Review. Antibiotics. 2021;10(8):935. DOI: 

10.3390/antibiotics10080935

69. Grau S, Hernández S, Echeverría-Esnal D, Almendral 
A, Ferrer R, Limón E, et al. Antimicrobial Consumption 
among 66 Acute Care Hospitals in Catalonia: Impact of 
the COVID-19 Pandemic. Antibiotics. 2021;10(8):943. 
DOI: 10.3390/antibiotics10080943

70. Molla MMA, Yeasmin M, Islam MK, Sharif MM, 
Amin MR, Nafisa T, et al. Antibiotic Prescribing 
Patterns at COVID-19 Dedicated Wards in Bangladesh: 
Findings from a Single Center Study. Infect Prev Pract.  
2021:100134. DOI: 10.1016/j.infpip.2021.100134

71. Mah EMS, Hassan MZ, Biswas M, Rahman F, 
Akhtar Z, Das P, et al. Use of Antimicrobials among 
Suspected COVID-19 Patients at Selected Hospitals, 
Bangladesh: Findings from the First Wave of COVID-19 
Pandemic. Antibiotics. 2021;10(6). DOI: 10.3390/
antibiotics10060738

72. Godman B, Egwuenu A, Haque M, Malande OO, 
Schellack N, Kumar S, et al. Strategies to Improve 
Antimicrobial Utilization with a Special Focus on 
Developing Countries. Life. 2021;11(6):528. doi: 
10.3390/life11060528

73. Haque M, Godman B. Potential Strategies to Improve 
Antimicrobial Utilisation in Hospitals in Bangladesh 
Building on Experiences Across Developing Countries. 
Bangladesh Journal of Medical Science. 2021; 19 (3): 
469-77. DOI: https://doi.org/10.3329/bjms.v20i3.52787.

74. Hsu J. How covid-19 is accelerating the threat of 
antimicrobial resistance. BMJ. 2020;369:m1983. DOI: 
10.1136/bmj.m1983

75. Founou RC, Founou LL, Essack SY. Clinical and 
economic impact of antibiotic resistance in developing 
countries: A systematic review and meta-analysis. PloS 
One. 2017;12(12):e0189621. DOI: 10.1371/journal.
pone.0189621

76. Hofer U. The cost of antimicrobial resistance. Nat Rev 
Microbiol. 2019;17(1):3. doi: 10.1038/s41579-018-
0125-x

77. Majumder MAA, Rahman S, Cohall D, Bharatha A, 
Singh K, Haque M, et al. Antimicrobial Stewardship: 
Fighting Antimicrobial Resistance and Protecting 
Global Public Health. Infect Drug Resist. 2020;13:4713-
38. DOI: 10.2147/IDR.S290835

78. Nathwani D, Varghese D, Stephens J, Ansari W, Martin 
S, Charbonneau C. Value of hospital antimicrobial 
stewardship programs [ASPs]: a systematic review. 
Antimicrob Resist Infect Control. 2019;8:35. doi: 
10.1186/s13756-019-0471-0

79. Akpan MR, Isemin NU, Udoh AE, Ashiru-Oredope 
D. Implementation of antimicrobial stewardship 
programmes in African countries: a systematic literature 
review. J Glob Antimicrob Resist. 2020;22:317-24. doi: 
10.1016/j.jgar.2020.03.009

80. Mwita JC, Ogunleye OO, Olalekan A, Kalungia AC, 



S 198

Bangladesh Journal of Medical Science, Vol : 20 Special Issue on Covid19, 2021

Kurdi A, Saleem Z, et al. Key Issues Surrounding 
Appropriate Antibiotic Use for Prevention of Surgical 
Site Infections in Low- and Middle-Income Countries: A 
Narrative Review and the Implications. Int J Gen Med. 
2021;14:515-30. DOI: 10.2147/IJGM.S253216

81. Mardi P, Esmaeili M, Iravani P, Abdar ME, Pourrostami 
K, Qorbani M. Characteristics of Children With 
Kawasaki Disease-Like Signs in COVID-19 Pandemic: 
A Systematic Review. Front Pediatr. 2021;9:625377. 
DOI: 10.3389/fped.2021.625377

82. Yasuhara J, Watanabe K, Takagi H, Sumitomo N, Kuno 
T. COVID-19 and multisystem inflammatory syndrome 
in children: A systematic review and meta-analysis. 
Pediatr Pulmonol. 2021;56(5):837-48. DOI: 10.1002/
ppul.25245

83. Hobbs CV, Khaitan A, Kirmse BM, Borkowsky W. 
COVID-19 in Children: A Review and Parallels to 
Other Hyperinflammatory Syndromes. Front Pediatr. 
2020;8:593455. DOI: 10.3389/fped.2020.593455

84. Saha A, Ahsan MM, Quader TU, Shohan MUS, Naher S, 
Dutta P, et al. Characteristics, management and outcomes 
of critically ill COVID-19 patients admitted to ICU in 
hospitals in Bangladesh: a retrospective study. J Prev 
Med Hyg. 2021;62(1):E33-e45. doi: 10.15167/2421-
4248/jpmh2021.62.1.1838

85. Panfili FM, Roversi M, D’Argenio P, Rossi P, Cappa 
M, Fintini D. Possible role of vitamin D in Covid-19 
infection in pediatric population. J Endocrinol Invest. 
2021;44(1):27-35. DOI: 10.1007/s40618-020-01327-0

86. Hsia Y, Sharland M, Jackson C, Wong ICK, Magrini N, 
Bielicki JA. Consumption of oral antibiotic formulations 
for young children according to the WHO Access, 
Watch, Reserve (AWaRe) antibiotic groups: an analysis 
of sales data from 70 middle-income and high-income 
countries. Lancet Infect Dis. 2019;19(1):67-75. DOI: 
10.1016/S1473-3099(18)30547-4

87. Skosana PP, Schellack N, Godman B, Kurdi A, Bennie 
M, Kruger D, et al. A point prevalence survey of 
antimicrobial utilisation patterns and quality indices 
amongst hospitals in South Africa; findings and 
implications. Expert Rev Anti Infect Ther. 2021:1-13. 
DOI: 10.1080/14787210.2021

88. Hannan J, Parveen MK, Hasan S. Pediatric surgical services 
in Bangladesh during the COVID 19 pandemic: How they 
are affected and how to overcome the backlog, keeping 
healthcare professionals safe. 2020. Med Rxiv Preprint. doi: 
https://doi.org/10.1101/2020.08.16.20169979.

89. Dyer O. Covid-19: Remdesivir has little or no impact on 
survival, WHO trial shows. BMJ. 2020;371:m4057. doi: 
10.1136/bmj.m4057

90. van den Bergh D, Messina AP, Goff DA, van Jaarsveld A, 
Coetzee R, de Wet Y, et al. A pharmacist-led prospective 
antibiotic stewardship intervention improves compliance 
to community-acquired pneumonia guidelines in 39 
public and private hospitals across South Africa. Int J 
Antimicrob Agents. 2020;56(6):106189. DOI: 10.1016/j.
ijantimicag.2020.106189

91. Morales A, Campos M, Juarez JM, Canovas-Segura 
B, Palacios F, Marin R. A decision support system 
for antibiotic prescription based on local cumulative 
antibiograms. J Biomed Inform. 2018;84:114-22. DOI: 
10.1016/j.jbi.2018.07.003

92. Klinker KP, Hidayat LK, DeRyke CA, DePestel 
DD, Motyl M, Bauer KA. Antimicrobial 
stewardship and antibiograms: importance of 
moving beyond traditional antibiograms. Ther 
Adv Infect Dis. 2021;8:20499361211011373. DOI: 
10.1177/20499361211011373.

93. Hsia Y, Lee BR, Versporten A, Yang Y, Bielicki J, Jackson 
C, et al. Use of the WHO Access, Watch, and Reserve 
classification to define patterns of hospital antibiotic use 
(AWaRe): an analysis of paediatric survey data from 
56 countries. Lancet Glob Health. 2019;7(7):e861-e71. 
DOI: 10.1016/S2214-109X(19)30071-3

94. Sharland M, Pulcini C, Harbarth S, Zeng M, Gandra 
S, Mathur S, et al. Classifying antibiotics in the WHO 
Essential Medicines List for optimal use-be AWaRe. 
Lancet Infect Dis. 2018;18(1):18-20. DOI: 10.1016/
S1473-3099(17)30724-7

95. Broom J, Broom A, Adams K, Plage S. What prevents 
the intravenous to oral antibiotic switch? A qualitative 
study of hospital doctors’ accounts of what influences 
their clinical practice. J Antimicrob Chemother. 
2016;71(8):2295-9. DOI: 10.1093/jac/dkw129

96. Jones M, Huttner B, Madaras-Kelly K, Nechodom K, 
Nielson C, Bidwell Goetz M, et al. Parenteral to oral 
conversion of fluoroquinolones: low-hanging fruit for 
antimicrobial stewardship programs? Infect Control Hosp 
Epidemiol. 2012;33(4):362-7. DOI: 10.1086/664767

97. Cunha BA. Beyond IV to PO switch therapy: Oral 
antimicrobial therapy. Infectious Disease News. 2015. 
Available at URL: https://www.healio.com/news/
infectious-disease/20151014/beyond-iv-to-po-switch-
therapy-oral-antimicrobial-therapy (26 August, 2021)


	Pilot Study on the Current Management of Children with COVID-19 In Hospitals in Bangladesh;Findings and Implications
	Abstract
	Keywords:
	1. Introduction
	2. Methodology
	3. Results
	4. Discussion
	Limitations
	5. Conclusions
	References

