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ABSTRACT

Background: The COVID-19 pandemic, emerging in late 2019, has had profound global impacts on
health, economies, and societies, with millions infected and a substantial death toll. The virus's severity
has varied across regions. Genomic studies suggest that SARS-CoV-2 is related to bat viruses similar
to SARS, indicating bats as likely primary reservoirs, though the exact transmission route to humans
remains unclear. Human-to-human transmission is well-documented. Combating the pandemic has
involved widespread vaccination and public health measures to mitigate the virus's impact and facili-
tate recovery

Methods: This review analyzes COVID-19's global burden, recovery times, and survival analysis con-
cerning recovery rates. It also addresses treatment management and updates on the pandemic.

Review Findings: No effective drug or vaccine was discovered early on, with recovery periods vary-
ing: approximately 2 weeks for mild cases and 3 to 6 weeks for severe cases. From July 10 to August
6, 2023, 44% of countries reported at least one case to the WHO, indicating a global reduction in cases
since mid-2022.

Conclusion: In conclusion, COVID-19 has caused significant mortality and socioeconomic challenges
worldwide. Recovery times vary, with some individuals recovering quickly while others take longer.
Although COVID-19 remains a significant health issue, it is no longer classified as a Public Health
Emergency of International Concern (PHEIC).
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1.0 INTRODUCTION

The COVID-19 pandemic and its devastating impact on
the health systems, livelihood, and economies of Nations
have been likened to a “combat” situation. Health care for
women and children is usually disproportionately and
negatively impacted at times of war and conflict. Battling
with COVID-19 and providing essential services along
the continuum of care is critical and challenging. To avert
deaths, it is important to ensure that appropriate care is
available to every woman and every child during disease
outbreaks [1]. The COVID-19 pandemic is a public
health emergency on an unprecedented scale. With the
changing dynamics of the epidemiology of COVID-19,
an understanding of the survival time as well as associat-
ed factors is important to adequately prepare for future
reoccurrence.

Globally, more than 243 million people have been infect-
ed with COVID-19, and over five million deaths have
been reported as of November 30, 2021 [1]. In Africa, the
number of confirmed cases has continued to rise to over
six million, representing 3% of global cases [2]. In Nige-
ria, the index case of COVID-19 was reported on the 27th
of February 2020. Currently, COVID-19 infection has
been reported in all the thirty-six states of the country
including the Federal Capital Territory. Of 5,219,585
samples tested, there were 256,264 confirmed cases,
250,117 survivors, and 3,144 deaths as of June 14, 2022
[3]. The epicenter of the pandemic remains Lagos State
with over 99,609 and the least in Kogi State with over 5
confirmed cases, both in the Southwest and North-central
of the country [4].

2.0 BURDEN OF COVID-19 GLOBAL, SUB-
SAHARAN AFRICA, AND NIGERIA

The burden of COVID-19 remained a major global issue,
hitting the entire continents with total cases of
470,427,307 and 6099458 deaths worldwide [5]. In Afri-
ca, a total of 5,200 [5] and 255,103 cases were reported in
Nigeria, 3142 out of them died of the virus, resulting in
1.2% of the COVID-19 deaths [3].

2.1 COVID-19 Testing and Positive Cases.

The swift development and deployment of SARS-CoV-2
diagnostic kits were instrumental in the global response
to the COVID-19 pandemic. These efforts not only
helped in controlling the spread of the virus but also pro-
vided critical data to guide public health interventions

and policy decisions. The collaboration between scien-
tists, regulatory bodies, and funding organizations set a
precedent for how to respond to future pandemics effi-
ciently and effectively.

COVID-19 tests can detect either SARS-CoV-
2 or biomarkers of SARS-CoV-2, the virus that causes
COVID-19, or antibodies that the body makes after get-
ting COVID-19 or after getting vaccinated. Tests
for SARS-CoV-2 tell if an individual has an infection at
the time of the test. This type of test is called a “viral”
test because it looks for wviral infection. Antigen
tests and other  testsare  viral  tests.  Tests
for antibodies may tell if an individual has had a past in-
fection with the virus that causes COVID-19. The body
creates antibodies after getting infected with SARS-CoV-
2 or after getting vaccinated against COVID-19. These
tests are called “antibody” or “serology” tests [6]. Testing
is very important to help reduce the spread of COVID-19.

Also, the rapid development and licensing of diagnostic
kits for SARS-CoV-2 were pivotal in managing and con-
trolling the COVID-19 outbreak. This process unfolded
and impacted outbreak response efforts through several
key stages: Rapid Development and Licensing which are
further divided into; Early Detection and Genetic Se-
quencing; Accelerated Regulatory Approvals; Collabora-
tion and Funding; and Diverse Testing Approaches. The
Impact on Outbreak Response efforts included Early
Identification and Isolation; Surveillance and Contain-
ment; Healthcare System Management; and Public Health
Intervention. Finally, the development of rapid antigen
tests and home testing kits allowed for regular screening
in workplaces, schools, and other public settings. This
enabled safer reopening of economies and resumption of
daily activities. Travel testing protocols were established,
helping to restore some degree of normalcy in interna-
tional travel and tourism [6, 7].

3.0 COVID-19 TREATMENTS/ MANAGEMENT

Prevention and case management are essential for the
control of disease outbreaks, including the COVID-19
outbreak. Therefore, there is a great need for the collec-
tive effort of the public and the government as well as
private sectors and other stakeholders in public health. At
the inception of the pandemic, a lot of non-
pharmaceutical measures were instituted to reduce the
spread of the disease including infection prevention and
control measures such as proper hygiene, keeping social
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distance, regular hand washing, wearing of face masks in
public places, avoiding crowded places, use of sanitizers
for hands and surfaces, etc. The control measures on a
larger scale also included the travel or movement re-
strictions by governments across borders both locally and
internationally, and compulsory quarantine of up to 21
days depending on applicable guidelines in the respective
regions. Borders were utterly closed to travel which sig-
nificantly impacted the economies worldwide. It is always
better to avoid interactions with anyone who suspects res-
piratory problems like sneezing, coughing, breathing
problems, etc. It is also advisable to stay at home if any-
one has flu and common cold-like symptoms. It is also
better not to go to school, work, and public places, and
not use public means of transport (aircraft, train, metro,
bus, taxi, etc.). Some crucial suggestions may include
avoiding travel and collecting at a particular place. Drink-
ing hot water after every hour may be helpful. Plenty of
lukewarm water (~ 5 L per day) may help. The govern-
ments can provide facilities for the decontamination of
hands in public places. The guidelines are available for
healthcare providers, medical staff, researchers, and pub-
lic health individuals [8]. They can be used to control
COVID-19 globally. During the entire period of COVID-
19, it was realized that this disease is spreading among
those who are not taking it seriously and are not following
the directions of WHO and the local government [1, 9].
Some people are trying to target one community for the
spreading of COVID-19 while this virus does not recog-
nize race, creed, sex, age, and religion. Therefore, it is
urgently advised and requested that all the persons follow
the preventive measures, management, and quarantine
strictly without any religious discrepancy otherwise the
situation could be worse.

4.0 REPORTED DEATH CASES AMONG COVID-
19 PATIENTS IN NIGERIA, AFRICA AND GLOB-
ALLY.

Globally, as of May 23, 2022, about 525,271,853 cases
were confirmed, and about 6,276,601 deaths were record-
ed while in Nigeria about 255,937 cases were confirmed
and 3,143 deaths recorded [6]. The case fatality ratio of
COVID-19 varied in different countries and for the

different variants of the virus ranging from 0.7 for the
Omicron variant to 4.19 for the Beta variant. As of the
year 2023, the World Health Organization (WHO) reports
a global total of 655,397,205 COVID-19 cases and
6,609,865 deaths, resulting in a case fatality ratio (CFR)
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of 1%. The distribution of cumulative cases across WHO
regions (excluding Africa) is as follows: Eastern Mediter-
ranean Region with, 19,668,572 cases (3% of global cas-
es); European Region with 268,999,461 cases (41%); Re-
gion of the Americas with 185,198,746 cases (28%);
South-East Asia Region with 60,724,442 cases (10%);
Western Pacific Region with 104,340,401 cases (16%). In
the past week running to months, the five countries with
the highest number of new cases are: United States with:
396,130 new cases; Japan with 216,219 new cases; Brazil
with 206,944 new cases; Germany with 168,069 new cas-
es and the Republic of Korea with 158,944 new cases As
of December 28, 2022, over 5 billion people, or 63% of
the global population, have been fully vaccinated. The 55
African Union (AU) Member States have reported a total
of 12,216,762 COVID-19 cases and 256,546 deaths, re-
sulting in a CFR of 2.1%. This represents 2% of global
cases and 4% of global deaths. Notably, 43 AU Member
States (78%) have CFRs higher than the global CFR.
Since the initial detection of COVID-19 in Africa in Feb-
ruary 2020: 53 AU Member States (96%) have experi-
enced three distinct COVID-19 waves. 48 AU Member
States (87%) have experienced four waves. 28 Member
States have experienced five waves. 6 Member States
have experienced a sixth wave while 1 Member State
(Kenya) has experienced a seventh wave [5, 6,].

5.0 EMERGENCE OF COVID-19 AND OTHER DIS-
EASES

In recent times, three deadly zoonotic coronaviruses, se-
vere acute respiratory syndrome coronavirus (SARS-
CoV), Middle East respiratory syndrome coronavirus
(MERS-CoV), and SARS-CoV-2, have emerged in hu-
mans, causing SARS, MERS, and coronavirus disease
2019 (COVID-19), respectively. The COVID-19 pandem-
ic poses an unprecedented crisis in health care and social
and economic development. It reinforces the cruel fact
that CoVs are constantly evolving, possessing the genetic
malleability to become highly pathogenic in humans [10].
Past pandemics were caused by a wide range of microbes,
primarily viruses, but also bacteria. Characteristically, a
significant proportion of them originated in different ani-
mal species (zoonoses). Since an understanding of the
microbial cause of these diseases was unveiled relatively
late in human history, past pandemics were often attribut-
ed to strange causes including punishment from God, de-
monic activity, or volatile unspecified substances. Alt-
hough a high case fatality ratio was common to all pan-
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demic diseases, some striking clinical characteristics of
each disease allowed contemporaneous people to diag-
nose the infection despite null microbiological infor-
mation. Compared to past pandemics, SARS-CoV-2 has
specialized and complex mechanisms facilitating its rap-
id and catastrophic spread worldwide [9].

6.0 RECOVERY FROM COVID-19

Scientists and researchers are constantly tracking infec-
tions and recoveries. However, they have data only on
confirmed cases, so they can’t count people who don’t
get COVID-19 tests. Experts also don’t have information
about the outcome of every infection. On average, about
98.2% of known COVID-19 patients in the U.S. sur-
vived. Still, everyone’s chance of dying from the virus
varies depending on their age, whether they have an un-
derlying health condition, and whether they are vaccinat-
ed [12]. While vaccinated people can still get infected,
these “breakthrough” cases are rare, and vaccines dra-
matically reduce severe illness and death [10, 12,13].

7.0 COVID-19 RECOVERY TIME

Survival analysis is a model for a time until a specific
“event”. Time-to-event data encounters several research
challenges such as censoring, symptoms (features) corre-
lations, high-dimensionality, temporal dependencies, and
difficulty acquiring sufficient event data reasonably [14].
Many current techniques are published in the literature
for conducting this sort of survival analysis study.
Among them, the Cox Proportional Hazards Model
(Cox) [15] which is a Regression model, is commonly
used in survival analysis [16].

Survival analysis methods can work with specific prob-
lems, with a data type that waits for the event to occur.
Cox regression is the most appropriate method for deal-
ing with this data. Occasionally, the model's basic as-
sumptions, for example, non-proportionality for the Cox
model, are not true. The choice of an appropriate model
varies depending on the complexity and features that
affect the suitability of the model [17], in model build-
ing. Data-driven approaches are robust. A long-range
regression analysis of COVID-19 using immunological,
epidemiological, and seasonal effects on US data is go-
ing to be done out to 2025 [18]. The implementation of
the designated dataset in its original form in this research
led to the appearance of some trammels such as high col-
linearity and convergence, so an autoencoder deep neural

network is implemented to solve such problems. To pre-
dict the survivability analysis, Cox regression is imple-
mented in two situations: the first is called Cox_model,
and the second is called DeepCox model. Cox_model
implements Cox regression on the original dataset, while
the DeepCox model implements autoencoder deep learn-
ing before Cox regression to solve the problems associat-
ed with the dataset.
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Figure 1. Flow chart showing the conceptual framework for Survival

analysis.

Survival analysis models [19] are categorized as para-
metric, nonparametric, and semi-parametric models, as
shown in Figure 1. For the parametric model, it isn’t
suitable for normal distribution in which negative values
can be found. The parametric model assumes that the
survival time follows a known distribution. Methods of
parametric model are such as Tobit, Buckley-James, Pe-
nalized regression, and Accelerated Failure Time. For
the semi-parametric model, even if the regression param-
eters are known, the distribution of the survival time is
still unknown. It isn’t fully parametric or fully nonpara-
metric. Methods of the semi-parametric model are such
as Cox model, Regularized Cox, CoxBoost and Time-
Dependent Cox. For the nonparametric model, it is
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difficult to understand and gives unreliable estimates but
more efficient when the appropriate theoretical distribu-
tions aren’t known. Methods of nonparametric models
are Kaplan—Meier, Nelson-Aalen and Lifetable.

8.0 RECOVERY RATE OF COVID-19 AMONG
COVID-19 PATIENTS IN NIGERIA

Scientists and researchers are constantly tracking infec-
tions and recoveries. But they have data only on con-
firmed cases, so they can’t count people who don’t get
COVID-19 tests. Experts also don’t have specific infor-
mation about the outcome of every infection. On average
about 98.2% of known COVID-19 patients in the U.S.
survive, Still, everyone’s chance of dying from the virus
will vary depending on their age, whether they have an
underlying health condition, and whether they are vac-
cinated. While vaccinated people can still get infected,
these “breakthrough” cases are rare, and vaccines dra-
matically reduce severe illness and death.

As of May 12, 2022, the Nigeria Centre for Disease Con-
trol and Prevention (NCDC) reported 959 people who
had earlier tested positive for COVID-19 had recovered
fully from the disease [4]. Nigeria’s recovery figure rose
to 1070 following the discharge of 111 patients from
various treatment centers nationwide. Among the recov-
eries recorded were a 98-year-old woman and 25 other
patients who were successfully treated in Lagos State
comprising 13 males and 12 females, adding that Lagos
— the disease's epicenter in Nigeria — now has 528 recov-
eries from COVID-19 [21]. Despite the increasing num-
ber of recoveries, Nigeria confirmed more positive cases
of COVID-19 with the number of infections at 4,971.
The NCDC announced that 184 new cases were reported
across 21 states and the Federal Capital Territory (FCT).
A figure breakdown shows that Lagos has 51 cases, Jiga-
wa reported 23, and Bauchi and Katsina States reported
16 new infections. Similarly, Kano recorded 14, FCT
and Rivers — 10, Kwara — nine, Delta and Kaduna — five,
Sokoto and Oyo — four, Kebbi, Nasarawa, and Osun —
three, Ondo — two, and one each in Ebonyi, Edo, Enugu,
Anambra, Plateau, and Niger States [3].

8.1 Time to Recovery from COVID-19 Among Pa-
tients in Nigeria

Despite its alarming spread worldwide, no effec-
tive drug or vaccine has been discovered for COVID-19.
According to WHO, the recovery time from COVID-19

was estimated to be two weeks for patients with
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mild infection, and 3 to 6 weeks for those with serious
illnesses [22]. COVID-19 continues to cause unprece-
dented morbidity and mortality, with a wide range of
case-fatality rates across countries of the world including
Nigeria. Clinical recovery from COVID-19 illness has
been linked to demographics such as age, comorbidity,
existing healthcare system, and several unidentified fac-
tors [23]. The WHO report documented that the average
recovery time from COVID-19 ranges from one to two
weeks and three to six weeks for patients with mild and
severe infections respectively [24]. A retrospective co-
hort study in Ethiopia among COVID-19 patients report-
ed a median time to recovery of 18 days [22]. Another
Ethiopian study among COVID-19 patients reported a
range of 9 to 17 days with a median recovery time of 13
days [23]. The average recovery time among COVID-19
patients in Indian states ranged from 5 to 36 days [25,
26]. NCDC reported that more than 95 percent of per-
sons who tested positive for COVID-19 recovered from
the disease [3]. However, the predictor and time to re-
covery from COVID-19 are yet to be documented in Ni-
geria. Knowledge of the predictors might help health
professionals with stratification and better management
of patients with COVID-19. According to authors from
Nigeria, in a recent publication, the survival rate was
high, the observed median time to survival was 14 days,
and the probability of survival reduced as the number of
days of being on treatment for COVID-19 increased.
Also, gender, vaccination, type of care, and ethnicity
were associated with survival time, further explaining
the implication of un-vaccination and inpatients that
were less likely to rapidly survive COVID-19 [27].

9.0 GLOBAL UPDATE ON COVID-19.

Globally, nearly 1.5 million new COVID-19 cases and
over 2500 deaths were reported in the last 28 days (10
July to 6 August 2023), an increase of 80% and a de-
crease of 57%, respectively, compared to the previous 28
days. While five WHO regions have reported decreases
in cases and deaths, the Western Pacific Region has re-
ported an increase in cases and a decrease in deaths. As
of 6 August 2023, over 769 million confirmed cases and
over 6.9 million deaths have been reported globally. Cur-
rently, reported cases do not accurately represent infec-
tion rates due to the global reduction in testing and re-
porting. During these 28 days, 44% (103 of 234) of
countries reported at least one case to WHO — a propor-
tion that has been declining since mid-2022 [4]. The bur-
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den has drastically reduced from previous authors, kinds
of literature, and research conducted on COVID-19 and
recovery time [28]. However, the WHO Director-General
concurs with the advice offered by the several

HVS committees regarding the ongoing COVID-19 pan-
demic. They all agreed that COVID-19 is now an estab-
lished and ongoing health issue that no longer constitutes
a public health emergency of international concern
(PHEIC).

The global burden of COVID-19 has been immense, af-
fecting millions of lives and disrupting societies world-
wide. The pandemic resulted in significant loss of life
and strained healthcare systems, economies, and social
structures. Recovery from COVID-19 varies among indi-
viduals and depends on factors such as age, health status,
and access to healthcare resources. While many recover
within a few weeks, some experience prolonged symp-
toms or complications, necessitating longer recovery
times. However, COVID-19 is now an established and
ongoing health issue that no longer constitutes a public
health emergency of international concern (PHEIC).
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