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The emergence of the coronavirus disease 2019 (COVID-19) in December 2019 caused 35 

unprecedented challenges to healthcare worldwide. While at the beginning of the COVID-19 36 

pandemic, it was projected that Africa would suffer a huge pandemic, the reality is that the 37 

number of SARS- CoV2 infections and deaths from COVID -19 have not been as large as 38 

projected. Africa has currently reported about 4.6 million confirmed cases of SARS-CoV-2 39 

infection against a global total of 190.5 million confirmed infections and 107 000 deaths with 40 

against the global total of 4 million deaths from COVID-19, with a contribution of 2.4% and 41 

2.7% of all confirmed SARS-CoV-2 infections and COVID-19 deaths, respectively (1). 42 

Reasons for this may include the relatively youthful population of the region, genetic factors, 43 

climatic conditions, high exposure to other infectious diseases with development of trained 44 

immunity and use of COVID-19 mitigation measures very early in the evolution of the COVID-45 

19 pandemic (2).   However, lack of testing for diagnosis or poor access to health care facilities 46 

with many deaths outside such facilities may also influence these estimates. 47 

 48 

The COVID-19 pandemic has caused global devastation, in high and low- and middle-income 49 

countries (LMICs). In Africa and other LMICs, the direct impact including COVID-related 50 

illness and deaths, as well as the indirect effect on economies, other health related conditions, 51 

education and social services has been overwhelming, and are likely to endure, threatening to 52 

shape the future of its population.  53 

 54 

This pandemic poses challenges to the wellbeing of both adults and children in Africa which is 55 

made more profound by weak health systems, pre-existing poor population health and low 56 

socio-economic status pervasive in the continent.  Also, high exposure to potentially harmful 57 

environmental factors such as tobacco smoke or air pollution may be associated with a greater 58 

risk of severe COVID. Further the ability of health systems to deal with increased numbers of 59 

people with COVID-related illness and to upscale and widely implement vaccination against 60 

SARS-CoV-2 are challenges.  However, within these challenges also lies opportunities for the 61 

continent to leverage this health crisis to improve the lives of its people. The ability to mitigate 62 

this pandemic requires a multi-faceted approach embracing global partnerships and alliances.  63 

 64 

 65 

Adult lung health in Africa, in the context of COVID-19. 66 

Chronic respiratory diseases (CRD), including asthma and chronic obstructive pulmonary 67 

disease (COPD) are common and rising public health concerns in Africa (3, 4). These diseases 68 
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were relatively neglected with no public health programs in place for them in most countries in 69 

Sub -Saharan Africa (sSA) (5). Consequently, the provision of health care for CRD such as 70 

asthma and COPD has been suboptimal even before the COVID-19 pandemic. The pandemic 71 

has further compromised the situation and negatively impacted on care and treatment for these 72 

diseases. Most guidelines recommend that pulmonary function tests should be limited to the 73 

most essential tests when possible for fear of transmission of SARS-CoV-2 (6).  This 74 

recommendation is likely to constrain efforts that were being made to promote spirometry 75 

testing in sSA and will further compromise the diagnosis of CRD in the continent (7).  76 

 77 

We hypothesize that in the African setting the COVID-19 pandemic has reduced the number of 78 

people diagnosed with asthma, worsening the already existing wide gaps between prevalent 79 

cases of asthma and those accessing appropriate care and treatment for their disease for several 80 

reasons. These reasons include inadequate services for asthma as health resources are diverted 81 

to the COVID-19 response; fear of a diagnosis of COVID -19 and the attendant consequences, 82 

including isolation, keeping away from health care facilities for fear of infection with SARS-83 

CoV-2 infection which is perceived by the population as fertile grounds for the transmission of 84 

this virus. Patients with asthma exacerbations who arrive at health care facilities may have 85 

delayed care for their disease as they are screened and tested for SARS-CoV-2 infection and 86 

may be at increased risk of acquiring infection with this virus if they are placed in holding areas 87 

where persons suspected to have COVID-19 are isolated as they await their COVID-19 tests 88 

results. These interactions have not been studied in the African setting, and we urge African 89 

researchers, their partners, and funders to prioritize this area of research to gather the evidence 90 

needed to develop robust mitigation measures.   91 

 92 

It has been documented that people with chronic respiratory disease are at increased risk of 93 

developing severe disease when infected with SARS-CoV-2 (8). Data in the African setting are 94 

however sparse and it remains unclear if people with asthma and COPD, especially those with 95 

COPD unrelated to tobacco smoking and people with TB-associated chronic lung disease, 96 

which are common forms of chronic respiratory disease in Africa, have an elevated risk of 97 

severe COVID -19.  98 

Similarly, there is a high burden of HIV-associated disease especially in sSA; HIV-infected 99 

people, especially those whose disease is not well controlled with antiretroviral therapy or those 100 

with co-morbidities such as diabetes or renal impairment may be at increased risk for 101 

developing severe COVID-19 (9). Other underlying illnesses that place people at risk for 102 
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developing severe COVID-19 are common in Africa. Cardiovascular disease including 103 

hypertension is one of the commonest non-communicable diseases in the African populations 104 

(10).  Diabetes and obesity are increasingly emerging as important chronic illnesses in African 105 

populations (11).  Each of these places individuals at increased risk for developing severe 106 

COVID-19. 107 

 108 

Acute lower respiratory infections (ALRIs) are more common in LMICs with about 70% 109 

occurring in South Asia and sSA (12). Pneumonia due to COVID-19 may be difficult to 110 

distinguish from bacterial community-acquired pneumonia. The lack of diagnostic tests for 111 

SARS-CoV-2 in the early days of the pandemic might have delayed the diagnosis and optimal 112 

management of bacterial pneumonia. Avoidance of medical settings by patients might have led 113 

to the late diagnosis of pneumonia from other causes and consequent increase in pneumonia 114 

related mortality overall.  115 

 116 

The COVID-19 outbreak has again brought the weaknesses of health systems in Africa to the 117 

fore. In emergency departments of many hospitals across sSA, there is a lack of equipment and 118 

commodities, such as pulse oximeters and oxygen, that are critical for the identification and 119 

treatment of people with serious lung disease.  This situation implies that outcomes for people 120 

presenting to these facilities with COVID-19 and other respiratory emergencies, including 121 

asthma and COPD exacerbations, are likely to be poor. 122 

 123 

Child lung health in Africa in the context of COVID-19. 124 

Respiratory illnesses remain a predominant cause of morbidity and mortality in African 125 

children, from both infectious causes and chronic non-communicable disease. As children 126 

constitute a third to half of African populations, this comprises a large burden of illness.  127 

Pneumonia and tuberculosis (TB) disease remain key challenges for child health, while asthma 128 

is the commonest non-communicable disease in children and adolescents. African children have 129 

been largely spared from moderate or severe illness with SARS-CoV2 through the COVID-19 130 

pandemic, as has occurred globally, but the indirect effects have substantially impacted on child 131 

health. 132 

 133 

The incidence and severity of childhood pneumonia has reduced substantially with socio-134 

economic improvement, improved immunization strategies, particularly pneumococcal 135 

conjugate vaccine (PCV) and Haemophilus influenzae type b conjugate vaccine (HiB) and 136 
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better prevention and management of HIV.  Nevertheless, pneumonia remains the commonest 137 

cause of death in children under 5 years outside the neonatal period, with almost 800,000 deaths 138 

in 2018, with more than half of deaths occurring in Africa or South-East Asia (12) (13) .  139 

 140 

Childhood TB is common in Africa, and has been reported to contribute up to 20% of the overall 141 

caseloads (14),  although this is probably an underestimate given the challenges in confirming 142 

TB in children and lack of notification of childhood cases.  M tuberculosis has increasingly 143 

been recognized as a pathogen in the context of acute pneumonia in children, comprising a large 144 

proportion of cases.  145 

 146 

Factors associated with the high burden and severity of respiratory disease in African children 147 

also include high exposure to air pollution or tobacco smoke, under resourced health systems 148 

and lack of access to effective preventive or management strategies.  Further, early life 149 

respiratory infection particularly pneumonia or TB may lead to long-term impairment of health, 150 

setting a trajectory for the development of CRD through the life course (15). 151 

 152 

Asthma is the commonest chronic disease in African children, with an increasing prevalence in 153 

both urban and rural settings.  While childhood asthma was regarded as rare in Africa, global 154 

epidemiological studies have shown that the prevalence in African children is similar or higher 155 

than the global average (16).  Further, asthma in Africa may be frequently undiagnosed, 156 

untreated and be more severe (17). Access to routine health services and follow-up during the 157 

pandemic may have compromised care of these children further. HIV-associated chronic lung 158 

diseases or bronchiectasis or bronchiolitis obliterans following lower respiratory tract infection 159 

or TB are other causes of chronic respiratory illness in African children.   160 

 161 

Although children and adolescents constitute a very small proportion of cases of COVID-19 162 

and of COVID-associated mortality in Africa similar to the patterns seen globally, the indirect 163 

effects on child health have been substantial.  These include disruptions in delivery of essential 164 

healthcare services such as immunization, HIV or TB programs, increasing poverty levels, 165 

disrupted schooling, lack of access to school feeding schemes and diversion of resources away 166 

from maternal and child health to adult COVID responses.  With a large informal economic 167 

sector with little social protection in Africa, levels of poverty and hunger are increasing at an 168 

alarming rate increasing susceptibility of children to severe pneumonia from other pathogens 169 

is of concern. 170 
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 However, the use of non-pharmacologic interventions including universal mask wearing, 171 

social distancing and hand hygiene has reduced the incidence of influenza or RSV-related 172 

illness, with reductions in number of cases and hospitalization of children.  Nevertheless, late 173 

presentation with severe disease may occur as families may be reluctant to attend health 174 

facilities in the context of COVID-19 or these may be inaccessible.  Parental or family loss due 175 

to COVID-19 has compounded the effects on child health. While immunization program 176 

against COVID-19 have been initiated in many African countries, rollout is slow (18). Greater 177 

coverage is urgently needed, to protect populations including children and adolescents, who 178 

may be indirectly protected with high coverage of adult population groups. 179 

 180 

Tuberculosis and COVID-19 in Africa; What has happened? 181 

Sub- Saharan Africa bears a disproportionate burden of tuberculosis. It is currently estimated 182 

that about 14% of the global population of about 7.8 billion people live in sSA, however, in 183 

2019, this region accounted for 25% of all incident cases of TB in the world (19).  The drivers 184 

of the large burden of TB in the African setting include the concurrent HIV epidemic and 185 

rampant poverty.  Nearly 75% of all people living with HIV are in sSA (20) and of the 736 186 

million people who lived on less than $1.90 in 2015, 413 Million (56%) lived in sSA (21). The 187 

link between poverty and TB has been firmly established and known for nearly a century and 188 

it is therefore not surprising that Africa, with a large proportion of people living in extreme 189 

poverty suffers a high burden of TB.   190 

 191 

An important question that needs to be addressed is the impact that COVID-19 has had on the 192 

TB epidemic in the African setting and what may be expected to happen as the COVID-19 193 

pandemic continues to evolve. The first major concern has been the influence of COVID-19 on 194 

TB case finding. As a result of both societal fear of a new disease that had been depicted to be 195 

highly lethal and the mitigation measures put in place to protect society and the health care 196 

system, TB case finding declined significantly. Tuberculosis surveillance data from high TB 197 

endemic settings have revealed significant declines in TB notification between 2019 (the pre-198 

COVID era) and 2020 (the COVID era) (22). The decline in TB notification in the African 199 

settings has been of the order of about 20% (23, 24). The decline in TB notifications has been 200 

attributed to disruption in TB service provision , some of which has been related to closure of 201 

facilities that provide TB services and redirection of  resources , including human, financial, 202 

equipment such as the Xpert platforms and others, to the COVID -19 response to confront a 203 

public health threat that was perceived to be more urgent and bigger. Additionally, travel 204 
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restrictions and the fear of health facilities, contributed to alterations in population health 205 

seeking behavior. The full impact of these developments is not yet known but it has been 206 

projected that TB incidence and deaths will rise globally to set the world back by several years 207 

in the fight against this age-old disease.  208 

 209 

In Sub- Saharan Africa, it has been projected that COVID-19 will lead to economic declines, 210 

with shrinkage of the Gross Domestic Product of African countries of up to 1.4% with smaller 211 

economies contracting by a margin of up to 7.8% which will increase poverty rates (25).  The 212 

rise in poverty in Africa because of the COVID-19 pandemic implies a rise in the burden of 213 

TB.  The second effect of the COVID-19 pandemic is on treatment outcomes. With disruptions 214 

in TB service provision and the hurdles occasioned by COVID-19 mitigation measures in 215 

accessing health services combined with societal fear of health services, disruptions in TB 216 

treatment were expected to become more common.  We need to see if this projection will be 217 

confirmed as national TB programs carry out cohort analysis of treatment outcomes of persons 218 

diagnosed with TB in 2020 and 2021 (in the COVID-19 era) to allow for comparisons to be 219 

made with those diagnosed and placed on treatment in the pre-COVID period. Preliminary data 220 

from Kenya, Malawi and Zambia suggest that TB treatment outcomes in the COVID -19 era 221 

were slightly better than in the pre-COVID -19 era (26)  222 

 223 

Thirdly, there have been concerns that persons with current or previous TB may have a worse 224 

COVID -19 disease clinical course than those without these conditions. The data so far suggests 225 

that this may be so (26), which is extremely worrying for countries in Sub-Saharan Africa with 226 

a large burden of TB, highlighting the need to develop robust mechanisms to protect these 227 

individuals from acquiring SARS-CoV2 infections and consequently developing severe 228 

disease. Prioritizing these people in vaccination programs may be very helpful. 229 

 230 

In a continent that is struggling with a myriad of health problems on the background of very 231 

weak health systems, the COVID-19 pandemic could not have come at a worse time. The effect 232 

of this pandemic on TB are expected to be enormous and will add to woes of  a continent that 233 

was already been off track with its efforts to achieve the End TB Strategy targets. All is not 234 

lost,  however, and with concerted efforts including advocacy efforts to ensure African 235 

governments allocate sufficient resources to build and sustain robust and resilient health 236 

systems, the expected trajectory of the TB epidemic in Africa during and post the COVID-19 237 

pandemic can be re-set to get  the African continent to reach the targets of the End TB Strategy. 238 
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African governments must address the social determinants of TB.  Now is the time to ramp up 239 

efforts to lift people out of poverty in Africa. On the other hand, National TB programs, TB 240 

researchers in Africa, communities and other stakeholders need to develop, test, and scale up 241 

innovations to expand TB case finding in Africa and to ensure all people on treatment for TB 242 

are supported throughout their TB journey and beyond.  Now is the time to step up the fight 243 

against this disease. Africa should not and must not be left behind in the fight against TB, 244 

COVID-19 notwithstanding.  245 

 246 

Strategies to mitigate the COVID-19 pandemic: where we are & where we need to be. 247 

Mitigation strategies for the COVID-19 pandemic aim to slow the spread of the disease and 248 

protect the population, while being cognizant of the need to minimize the impact of these 249 

strategies on the wellbeing of the people they aim to protect. Safe hygiene practices, physical 250 

distancing and mask wearing are fundamental to any mitigation action and have been adopted 251 

globally to curb the spread of SARS-CoV-2. Universal mask wearing has been found to be a 252 

highly effective practice that reduces transmission both in experimental models and in real life 253 

situations (27, 28). When adhered to, mask wearing also contributes to reduced spread of other 254 

respiratory diseases including influenza virus or RSV. However, adherence to mask wearing 255 

has varied; being politicized in some parts, unenforced in others or just simply ignored.  256 

 257 

Lockdown or mandatory stay at home measures as a mitigation strategy truncates the spread of 258 

the virus and protects the health system, but has adverse social, economic, educational and 259 

health consequences (29). The adverse economic impacts of COVID-19 related lockdowns 260 

have been found to be more profound in the African setting due to high rates of poverty, high 261 

reliance on daily wages, and lack of social safety nets (30). Further, reports of increases in 262 

gender-based violence during lockdowns in many parts of Africa and non-COVID deaths due 263 

to limited access to healthcare services have been documented (31, 32). Therefore, lockdown 264 

as a COVID-19 mitigation strategy has not worked well in Africa and in many instances its 265 

enforcement has been met with protests and crack downs resulting in further loss of lives. 266 

Lockdowns disproportionately affect the poor and widen the already existing inequities within 267 

these societies. 268 

 269 

Mitigating the pandemic must of necessity include the provision of adequate healthcare services 270 

to treat all people with COVID-19, which remains a challenge within Africa’s fragile health 271 

systems. Inadequate supply of oxygen was a pre-pandemic challenge in many parts of Africa 272 
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which has been exacerbated by the pandemic as  increased demand   for oxygen far outstripped 273 

supply. While some efforts have been made to mitigate the deficits in oxygen supply with some 274 

African countries such as Nigeria and Malawi having made some strides in improving oxygen 275 

supply by establishing new infrastructure for production and delivery, these efforts have not 276 

been enough. One major health need in the COVID-19 pandemic is the availability of critical 277 

care services including care and treatment of respiratory failure using supportive ventilation. 278 

Across sSA availability of critical care beds and associated resources for the provision of care 279 

and treatment of critically ill COVID-19 patients is dismal. This calls for the mobilization of 280 

resources not only for infrastructural development, but also for capacity building. Trained 281 

healthcare workers in this area are limited and task shifting for critical care has proven feasible 282 

in Africa and requires further consideration (33). 283 

 284 

Vaccination which is considered as one of the most cost-effective strategies for mitigating and 285 

containing this pandemic has underscored the global inequities that exist today. While countries 286 

such as Canada, United Kingdom and Israel have achieved nearly 70% vaccination rate, Africa 287 

is yet to reach the 3% mark targeted by the World Health Organization (WHO) under the 288 

COVAX facility as at mid-July, 2021. Indeed, most African countries have vaccinated <1% of 289 

the population with one dose of the vaccine.  290 

 291 

The decisive and pro-active measures taken by the African Center for Disease Control to 292 

mitigate this pandemic which included the Partnership to Accelerate COVID-19 Testing 293 

(PACT) and more recently procurement and equitable distribution of donated vaccines through 294 

the COVAX facility is commendable. The early development of a continental wide African 295 

strategy endorsed by African leaders in the early phases of this pandemic may have contributed 296 

to the unexpected low numbers of COVID-19 cases and related deaths in Africa. However, 297 

much more needs to be done with regards to vaccine access and widespread effective 298 

implementation in Africa. COVAX will receive about 600 million doses of the vaccine which 299 

can cover only a third of the African population, implying that countries need to purchase 300 

vaccines to meet additional needs. Vaccine availability, affordability and implementation will 301 

remain key challenges for the African setting and there is need for the global community to 302 

consider additional strategies to scale up vaccine coverage for poorer African countries. 303 

Additionally, vaccine hesitancy in the African setting will need to be decisively dealt with to 304 

ensure vaccines made available through the various initiatives are taken up by the population 305 

in a timely manner. Addressing vaccine hesitancy in high context societies of Africa where key 306 
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opinion leaders sway behavior regardless of scientific rationale is an important mitigation 307 

strategy that requires public health action. The rapid spread of conspiracy theories through the 308 

wide penetration of social media in Africa must be matched by alternative messaging that is 309 

grounded in the local realities to enhance vaccine uptake when vaccines become more available.  310 

 311 

As rich countries begin to emerge from this pandemic due to confidence in the high rates of 312 

vaccination, Africa must not be left behind. The spread of the SARS CoV-2 from China to a 313 

global pandemic serves as a lesson and reminder that global health is everyone’s business.   314 

 315 

 316 

 317 

References  318 

1. WHO Corona virus (COVID -19) dashboard; covid19.who.int  accessed July 25, 2021  319 

2. Debajyoti Ghoshi, Jonathan A Bernstein, Tesfaye B Mersha. COVID-19 pandemic: The 320 

African paradox. J Glob Health.2020 Dec;10(2): 020348.doi.10.7189/jogh.10.020348 321 

3. Adeloye D, Chan KY, Rudan I, Campbell H. An estimate of asthma prevalence in Africa: 322 

a systematic analysis. Croatian Medical Journal [Internet]. 2013 Dec;54(6):519–31. 323 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3893990/ 324 

4. Adeloye D, Basquill C, Papana A, Chan KY, Rudan I, Campbell H. An Estimate of the 325 

Prevalence of COPD in Africa: A Systematic Analysis. COPD: Journal of Chronic 326 

Obstructive Pulmonary Disease [Internet]. 2015 Jan;12(1):71–81. Available from: 327 

https://doi.org/10.3109/15412555.2014.908834 328 

5. van Gemert FA, Kirenga BJ, Gebremariam TH, Nyale G, de Jong C, van der Molen T. 329 

The complications of treating chronic obstructive pulmonary disease in low income 330 

countries of sub-Saharan Africa. Expert Rev Respir Med. 2018 Mar;12(3):227–37.  331 

6. Halpin DMG, Criner GJ, Papi A, Singh D, Anzueto A, Martinez FJ, et al. Global Initiative 332 

for the Diagnosis, Management, and Prevention of Chronic Obstructive Lung Disease. 333 

The 2020 GOLD Science Committee Report on COVID-19 and Chronic Obstructive 334 

Pulmonary Disease. Am J Respir Crit Care Med [Internet]. 2021 Jan 1 [cited 2021 Jul 335 

27];203(1):24–36. Available from: https://www.atsjournals.org/doi/10.1164/rccm.202009-336 

3533SO 337 

7. Masekela R, Zurba L, Gray D. Dealing with Access to Spirometry in Africa: A Commentary 338 

on Challenges and Solutions. Int J Environ Res Public Health [Internet]. 2019 Jan [cited 339 



 11

2021 Apr 24];16(1). Available from: 340 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339263/ 341 

8. Izcovich A, Ragusa MA, Tortosa F, Lavena Marzio MA, Agnoletti C, Bengolea A, 342 

Ceirano A, Espinosa F, Saavedra E, Sanguine V, Tassara A, Cid C, Catalano HN, 343 

Agarwal A, Foroutan F, Rada G. Prognostic factors for severity and mortality in patients 344 

infected with COVID-19: A systematic review. PLoS One. 2020 Nov 345 

17;15(11):e0241955. doi: 10.1371/journal.pone.0241955. PMID: 33201896; PMCID: 346 

PMC7671522. 347 

9. Ssentongo P, Heilbrunn ES, Ssentongo AE, Advani S, Chinchilli VM, Nunez JJ, et al. 348 

Epidemiology and outcomes of COVID-19 in HIV-infected individuals: a systematic review 349 

and meta-analysis. Sci Rep [Internet]. 2021 Mar 18 [cited 2021 Jul 27];11(1):6283. 350 

Available from: https://www.nature.com/articles/s41598-021-85359-3 351 

10. Okubadejo NU, Ozoh OB, Ojo OO, Akinkugbe AO, Odeniyi IA, Adegoke O, et al. 352 

Prevalence of hypertension and blood pressure profile amongst urban-dwelling adults in 353 

Nigeria: a comparative analysis based on recent guideline recommendations. Clin 354 

Hypertens. 2019;25:7.  355 

11. Adegoke O, Ozoh OB, Odeniyi IA, Bello BT, Akinkugbe AO, Ojo OO, et al. Prevalence 356 

of obesity and an interrogation of the correlation between anthropometric indices and blood 357 

pressures in urban Lagos, Nigeria. Scientific Reports [Internet]. 2021 [cited 2021 May 358 

19];11:3522. Available from: 359 

https://ui.adsabs.harvard.edu/abs/2021NatSR..11.3522A/abstract 360 

12. McAllister DA, Liu L, Shi T, Chu Y, Reed C, Burrows J, et al. Global, regional, and national 361 

estimates of pneumonia morbidity and mortality in children younger than 5 years between 362 

2000 and 2015: a systematic analysis. Lancet Glob Health. 2019;7(1):e47-e57. 363 

13. Roth GA, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, regional, 364 

and national age-sex-specific mortality for 282 causes of death in 195 countries and 365 

territories, 1980–2017: a systematic analysis for the Global Burden of Disease Study 366 

2017. The Lancet. 2018;392(10159):1736-88. 367 

14. Zar HJ, Ferkol TW. The global burden of respiratory disease—Impact on child health. 368 

Pediatric Pulmonology. 2014;49(5):430-4. 369 

15. Gray DM, Turkovic L, Willemse L, Visagie A, Vanker A, Stein DJ, et al. Lung Function 370 

in African Infants in the Drakenstein Child Health Study. Impact of Lower Respiratory 371 

Tract Illness. Am J Respir Crit Care Med. 2017;195(2):212-20 372 



 12

16. Ait-Khaled N, Odhiambo J, Pearce N, Adjoh KS, Maesano IA, Benhabyles B, Bouhayad 373 

Z, Bahati E, Camara L, Catteau C, El Sony A, Esamai FO, Hypolite IE, Melaku K, Musa 374 

OA, Ng'ang'a L, Onadeko BO, Saad O, Jerray M, Kayembe JM, Koffi NB, Khaldi F, 375 

Kuaban C, Voyi K, M'Boussa J, Sow O, Tidjani O, Zar HJ. Prevalence of symptoms of 376 

asthma, rhinitis and eczema in 13- to 14-year-old children in Africa: the International 377 

Study of Asthma and Allergies in Childhood Phase III. Allergy. 2007 Mar;62(3):247-58.  378 

17. Mpairwe H, Tumwesige P, Namutebi M, Nnaluwooza M, Katongole T, Tumusiime J, et 379 

al. Asthma control and management among schoolchildren in urban Uganda: results from 380 

a cross-sectional study. Wellcome Open Res. 2019;4:168. 381 

18. Nachega JB, Sam-Agudu NA, Masekela R, van der Zalm MM, Nsanzimana S, Condo J, et 382 

al. Addressing challenges to rolling out COVID-19 vaccines in African countries. Lancet 383 

Glob Health. 2021;9(6):e746-e8. 384 

19. Global tuberculosis report 2020. Geneva: World Health Organization; 2020. Licence: CC 385 

BY-NC-SA 3.0 IGO. 386 

20. Global AIDS Update 2020. Seizing the moment. Tackling entrenched inequalities to end  387 

epidemics. https://www.unaids.org/sites/default/files/media_asset/2020_global-aids-388 

report_en.pdf 389 

21. 20. https://unstats.un.org/sdgs/report/2020/The-Sustainable-Development-Goals-Report-390 

2020.pdf 391 

22. The Global Fund. Global Fund survey: majority of HIV, TB and Malaria programs face 392 

disruptions as a result of COVID-19. https://www.theglobalfund.org/en/covid-393 

19/news/2020-06-17-global-fund-survey-majority-of-hiv-tb-and-malaria-programs-face-394 

disruptions-as-a-result-of-covid-19 Date: June 17, 2020 Date accessed: July 26, 2020 395 

23. Soko RN, Burke RM, Feasey HRA, Sibande W, Nliwasa M, Henrion MYR, Khundi M, 396 

Dodd PJ, Ku CC, Kawalazira G, Choko AT, Divala TH, Corbett EL, MacPherson P. 397 

Effects of Coronavirus Disease Pandemic on Tuberculosis Notifications, Malawi. Emerg 398 

Infect Dis. 2021 Jul;27(7):1831-1839. doi: 10.3201/eid2707.210557. PMID: 34152962; 399 

PMCID: PMC8237899. 400 

24. 23. Mbithi I, Thekkur P, Chakaya JM, Onyango E, Owiti P, Njeri NC, Kumar AMV, 401 

Satyanarayana S, Shewade HD, Khogali M, Zachariah R, Rusen ID, Berger SD, Harries 402 

AD. Assessing the Real-Time Impact of COVID-19 on TB and HIV Services: The 403 

Experience and Response from Selected Health Facilities in Nairobi, Kenya. Trop Med 404 



 13

Infect Dis. 2021 May 10;6(2):74. doi: 10.3390/tropicalmed6020074. PMID: 34068615; 405 

PMCID: PMC8163186. 406 

25. Grace Gondwe. Assessing the Impact of COVID-19 on Africa’s Economic Development. 407 

UNCTAD/ALDC/MISC/2020/3.  https://unctad.org/system/files/official-408 

document/aldcmisc2020d3_en.pdf. Accessed July 27, 2021 409 

26. Wang Y, Feng R, Xu J, Hou H, Feng H, Yang H. An updated meta-analysis on the 410 

association between tuberculosis and COVID-19 severity and mortality. J Med Virol. 411 

2021 Jun 1:10.1002/jmv.27119. doi: 10.1002/jmv.27119. Epub ahead of print. PMID: 412 

34061374; PMCID: PMC8242817. 413 

27. Leung NH, Chu DK, Shiu EY, Chan K-H, McDevitt JJ, Hau BJ, et al. Respiratory Virus 414 

Shedding in Exhaled Breath and Efficacy of Face Masks. Nat Med [Internet]. 2020 May 415 

[cited 2021 Jul 19];26(5):676–80. Available from: 416 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8238571/ 417 

28. Anfinrud P, Stadnytskyi V, Bax CE, Bax A. Visualizing Speech-Generated Oral Fluid 418 

Droplets with Laser Light Scattering. N Engl J Med [Internet]. 2020 Apr 15 [cited 2021 419 

Jul 19];NEJMc2007800. Available from: 420 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7179962/ 421 

29. Saalim K, Sakyi KS, Fatema-Tuz-Zohra, Morrison E, Owusu P, Dalglish SL, et al. 422 

Reported health and social consequences of the COVID-19 pandemic on vulnerable 423 

populations and implemented solutions in six West African countries: A media content 424 

analysis. PLOS ONE [Internet]. 2021 Jun 16 [cited 2021 Jul 19];16(6):e0252890. 425 

Available from: 426 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0252890 427 

30. Anyanwu JC, Salami AO. The impact of COVID‐19 on African economies: An 428 

introduction. Afr Dev Rev [Internet]. 2021 Apr [cited 2021 Jul 19];33(Suppl 1):S1–16. 429 

Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8207010/ 430 

31. Southern Africa: Homes become dangerous place for women and girls during COVID-19 431 

lockdown [Internet]. [cited 2021 Jul 19]. Available from: 432 

https://www.amnesty.org/en/latest/news/2021/02/southern-africa-homes-become-433 

dangerous-place-for-women-and-girls-during-covid19-lockdown/ 434 

32. Schewitz IA, Zar H, Masekela R, Gordon S, Ozoh O, Kagima J, et al. Unintended 435 

consequences of the COVID-19 pandemic in Africa. JPATS [Internet]. 2020 Sep 27 [cited 436 

2021 May 19];1(1):3–5. Available from: https://patsjournal.org/unintended-consequences-437 

of-the-covid-19-pandemic-in-africa/ 438 



 14

33. Brotherton BJ, Mbugua E, Halestrap P, Lee BW. COVID-19 and the Need for Global 439 

Critical Care Training. Why Ventilators Alone Are Not the Answer. ATS Scholar 440 

[Internet]. 2021 Mar [cited 2021 Jul 19];2(1):13–8. Available from: 441 

https://www.atsjournals.org/doi/10.34197/ats-scholar.2020-0060PS 442 

 443 

 444 

 445 


