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Abstract.

Background:

The co-occurrence of tuberculosis (TB) and Covid-19 poses significant challenges to public health
systems worldwide. This study aimed to investigate the prevalence of TB and Covid-19 co-infection,
explore the correlation between TB status and Covid-19 results, and examine the distribution of co-
infection across different age groups in KwaZulu-Natal, South Africa.

Methods:

A retrospective analysis was conducted using data retrieved from a laboratory database, including
1241 TB patient results between April 2020 and April 2021. Diagnostic methods for TB included
microscopy, culture, GeneXpert, and line probe. Covid-19 test results were categorized as positive,
negative, or inconclusive. Statistical analysis, including statistical significance tests, was performed to
assess the correlation between TB status, Covid-19 co-infection, and age groups.

Results:

Among the TB patients, 3.95% were diagnosed using microscopy, 7.01% using culture, 88.80% using
GeneXpert, and 0.24% using line probe. Out of the 1241 TB patients, 50% were males and 49% were
females. Among the tested patients, 84% tested negative for Covid-19, 14.5% tested positive, and
1% had inconclusive findings. The statistical significance analysis indicated no significant correlation
between TB status and Covid-19 co-infection (p > 0.05). However, a significant association was
observed between age groups and Covid-19 co-infection (p < 0.05).

Conclusion:

This study provides insights into the prevalence and correlation of TB and Covid-19 co-infection
among a diverse patient population. Although no significant correlation was found between TB status
and Covid-19 co-infection, there was a significant association between age groups and co-infection
rates. These findings highlight the need for tailored screening, prevention, and treatment strategies
considering different age groups. The study contributes to the existing literature and can inform
healthcare policies and interventions related to TB and Covid-19 co-infection.

Recommendation:

To address the co-infection, we recommend strengthening surveillance, enhancing awareness, con-
ducting further research, improving infection control, and developing integrated healthcare approaches.
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1. Background:

The year 2019 marks the advent of a global
pandemic, the coronavirus disease of 2019 (Covid-
19), which dominated both the scientific commu-
nity and mainstream media. The Covid-19 pan-
demic became a major public health threat due to
its rapid spread across the world causing signifi-
cant morbidity and mortality as well as economic
disruption (1-4). According to World Health Or-
ganisation (WHO), in 2020, Sub-Saharan African
countries reported 33 92117 Covid-19 cases with
83 787 deaths in Africa (5). Approximately 40%
of these confirmed cases (12 14176) were from
South Africa (5). While Covid-19 took center
stage, it is important to remember the existence of
other serious and gruesome diseases of the respi-
ratory tract such as Tuberculosis (TB) which did
not disappear because of the Covid-19 pandemic.
Similar to Covid-19, TB is a communicable dis-
ease of the respiratory tract caused by the bacil-
lus Mycobacterium tuberculosis which to date has
killed more than 1.6 million globally (5). Accord-
ing to WHO in 2021, Sub-Saharan African coun-
tries accounted for two-thirds of the total number
of TB cases globally (6).

Both TB and Covid-19 are transmitted via res-
piratory droplets and aerosols (7). Both dis-
eases cause severe acute respiratory syndrome
that commonly presents with symptoms that in-
clude a dry cough, fever, headache, and short-
ness of breath (7-9). In high-burden and resource-
limited settings, this makes it difficult for health-
care workers to distinguish between the two dis-
eases (8). This is concerning when considering
the potential effect that co-infection would have
on the mortality of infected individuals. The im-
mune system abnormalities brought on by each
pathogen frequently result in an out-of-control in-
flammatory response, which can speed up the pro-
gression and severity of both diseases (10, 11).
The Covid-19 infection causes a transient immune
deficiency which leads to chronic stimulation of
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T-cells causing cytokine storm and T-cell exhaus-
tion (12-14). These cytokine storms and hyper-
inflammation can lead to multiple-organ failure
and reactivation of diseases like Latent TB (11,
15, 16). Although this has been investigated, the
prevalence of TB and Covid-19 coinfection in dif-
ferent settings has not been well investigated. In
light of the above-reported fatality rate due to
Covid-19 and TB co-infection, the effect of qual-
ity healthcare service providers to address this
challenge is crucial. Therefore, when considering
the limited access to services, including health-
care, which was experienced during the periodic
Covid-19 pandemic lockdowns, knowledge about
the prevalence of Covid-19 and TB co-infection
during this period is important.

In addition to this being an important issue for
South Africa nationally, it is even more important
for the province of KwaZulu-Natal (KZN) which
is heavily burdened with TB infections including
cases of extensively drug-resistant TB (XDR-TB)
(17-20). A potential concern to public health was
the lack of prompt attention given to TB diagno-
sis and treatment during the Covid-19 pandemic,
which could have resulted in a surge of drug-
resistant MTB strains (21, 22). This population
was likely under-represented in the published co-
horts on Covid-19. As such the current study was
conducted using retrospective results of patients
who had been tested for TB and Covid-19 in Dur-
ban KZN in South Africa. It was anticipated that
the study findings would inform medical practi-
tioners on how to manage TB patients in the ad-
vent of Covid-19.

This study aimed to investigate the prevalence
of TB and Covid-19 co-infection, explore the
correlation between TB status and Covid-19 re-
sults, and examine the distribution of co-infection
across different age groups.

2. Methodology:

A cross-sectional study was conducted on retro-
spective results of TB patients who had tested for
Covid-19. The results were conveniently selected
from a hospital-based laboratory database in a
hospital in Durban, KZN. Durban is a metropoli-
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tan city in KZN which is located on the eastern
seaboard of South Africa. To eliminate bias, the
researcher established clear eligibility criteria for
TB patient results to help minimize selection bias.
By specifying the eligibility criteria upfront, the
researcher ensured that the sample was represen-
tative of the intended population.

2.1. The following eligibility criteria were
employed:

2.1.1. Inclusion Criteria:

» Patients diagnosed with tuberculosis (TB)
within a specified timeframe (April 2020 - April
2021).

- Patients whose TB diagnosis was confirmed
using microscopy, culture, GeneXpert, or line
probe techniques.

- Patients for whom results of TB and Covid-19
testing were available in the laboratory database.

<Patients of various age groups, including chil-
dren and adults.

2.1.2. Exclusion Criteria:

- Patients with incomplete or missing TB diag-
nostic results.

« Patients with incomplete or missing Covid-19
test results.

= Patients whose age group information was not
recorded.

< Patients who were not tested for Covid-19.

Before data access, the researcher submitted a
formal request for data through an online appli-
cation system used by the laboratory. The results
utilized for this study were those of specimens
that had been tested using polymerase chain reac-
tion diagnostics assays and sputum culture tech-
niques. The retrospective results retrieved from
the laboratory’s results repository were sorted and
checked for discrepancies, such as missing infor-
mation, inaccurate addresses, and duplicate en-
tries. All duplicate information was deleted. Mi-
crosoft Excel 2013 was used for descriptive sta-
tistical analysis and to determine the correlation
between variables. Categorical variables were also
discovered using the chi-square.
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3. Results:

A total of 1241 TB patient results were re-
trieved from the laboratory database between
April 2020 — April 2021 and included in this study.
Out of 1241 TB patients, 49 (3.95%) were diag-
nosed with TB using microscopy, and 87 (7.01%)
were diagnosed using culture. A total of 1102
(88.80%) patients were diagnosed using GeneX-
pert, and only 3 (0.24%) were diagnosed using a
line probe. From the retrieved results 623 (50%)
were from males and 618 (49%) from female TB
patients who had been tested. Out of 1241 TB
patient results tested for Covid-19, 13 (1%) were
younger than 10 years of age of which 1 was from a
female patient and 1 from a male patient. A total
of 12 (1%) results were from patients aged 10-19
years where 5 were females and 7 were males. In
the age group of 20-29 years 360 (29%) results
were retrieved among which 268 were from fe-
males and 92 from males. A total of 501 (40%)
results were from patients in the age group of 30-
39 years of which 297 were females and 20 were
males. In the age group 40-49 years 246 (20%) re-
sults were retrieved of which 22 were female and
224 were male. In the age group 50-59 years there
were 89 (7%) results of which 13 were from fe-
males and 76 from males, 10 (0.8%) results were
those of patients aged 60-69 years among which 6
were from females and 4 from males, a total of 8
(0.64%) results were from 70 — 80 years in which
6 were from females and 2 from males, only 2
(0.16%) results were those of male patients aged
80 years and above.

3.1. Gender distribution of Covid-19 test
results

Table 2 presents Gender and Covid-19 result
counts.A total of 1048 (84%) TB patients tested
negative for Covid-19 and 180 (14.5%) tested pos-
itive for Covid-19. Out of the 180 (14.5%) Covid-
19 positive results, 94 were among female patients
while 86 were from among male patients. Addi-
tionally, there were 13 results which gave incon-
clusive findings of which 5 (0.40%) were from fe-
male patients and 8 (0.64%) from male patients.
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Table 1: Socio-demographic profile of patients whose results were retrieved

Age group Total numberof Female Percentage = Male Percentage of

in years test results of females males

<10 13 1 0.08% 12 1%

10-19 12 5 0.4% 7 0.6%

20-29 360 268 22% 92 7%

30-39 501 297 24% 204 16%

40-49 246 22 2% 224 18%

50-59 89 13 1% 76 6%

60-69 10 6 0.5% 4 0.3%

70-80 8 6 0.5% 2 0.2%

>80 2 0 0% 2 0.2%
Table 2: Covid-19 results distribution by age

Age Female (n = 94) Males (n = 86)

group

Age Positive Inconclusive Positive Inconclusive

group results results results results

<10 0 0 0 0

10-19 0 0 0 0

20-29 37 2 13 1

30-39 48 2 21 2

40-49 2 0 33 0

50-59 3 0 16 5

60-69 3 0 1 0

70-80 1 1 2 0

8o> 0 0 0 0

TOTAL 94 5 86 8

3.2. Statistic correlation

Table 2 presents the calculated statistical sig-
nificance p value investigating correlation between
TB status and Covid-19 co-infection. The result-
ing p value after correlation of TB status and
Covid-19 results was 0.21600652 (p> 0.05). Cor-
relation between age group of TB patients tested
and Covid-19 was also investigated. The result-
ing p value of this investigation was 0.000289446
(p<0.05).

4. Discussion:

The results of this study provide valuable in-
sights into the diagnostic methods and gender dis-
tribution of TB patients and their co-infection

with Covid-19. Among the 1241 TB patients
included in the study, microscopy and culture
were less commonly used for diagnosis, with
only 3.95% and 7.01% of patients diagnosed us-
ing these methods, respectively. This contrasts
with the widespread use of GeneXpert, which ac-
counted for the diagnosis of 88.80% of the pa-
tients. These findings suggest that GeneXpert has
become the preferred diagnostic method for TB
due to its speed and accuracy in detecting My-
cobacterium tuberculosis. This is in keeping with
the World Health Organisation’s recommenda-
tions to use GeneXpert as the first diagnostic test
for TB (23).

Regarding the gender distribution, approxi-
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Table 3: Statistical significance through p value

Correlation between Variables Statistical significance P value
Clinical findings and Covid-19 results No 0.21600652
Age group and Covid-19 results yes 0.000289446

mately equal numbers of male and female TB pa-
tients were tested, with 50% of the retrieved re-
sults coming from males and 49% from females.
This indicates that TB affects both genders rela-
tively equally, emphasizing the importance of tar-
geted interventions and awareness campaigns for
both male and female populations. This contrasts
the findings of a study on gender distribution on
a study conducted in Kenya, which revealed that
TB prevalence was higher in males than females
(24). In another study conducted in Pakistan TB
prevalence was higher in women than men (25).
A study conducted in South Africa revealed more
men than women are suspected of having TB as
a possible reason for a higher prevalence of TB in
men than women (26).

The study also examined the co-infection of TB
patients with Covid-19. Among the 1241 TB
patients tested for Covid-19, 84% tested nega-
tive and 14.5% tested positive for Covid-19. The
higher percentage of negative results suggests that
TB patients may have a lower susceptibility to
Covid-19, although further investigation is re-
quired to understand the underlying factors con-
tributing to this trend. Research on Covid-19
prevalence in TB patients is conflicting, however,
a systematic review on the subject revealed that
TB and Covid-19 infection is common across the
globe (27). Furthermore, the correlation analysis
revealed that there was no statistically significant
correlation between TB status and Covid-19 co-
infection (p>0.05). This finding suggests that TB
infection does not necessarily increase the risk of
co-infection with Covid-19 or vice versa. However,
several studies on TB and Covid-19 coinfection re-
ported that coinfection promotes the progression
of both diseases and increases morbidity and mor-
tality (10, 11). It is important to note that both
diseases pose significant public health challenges
independently, and appropriate measures should

be taken to prevent and manage each condition
effectively.

In terms of age distribution, the study identified
variations in the number of TB patients across dif-
ferent age groups. The highest number of results
(29%) was retrieved from the age group of 20-29
years, followed by the age group of 30-39 years
(40%). These findings are not unexpected con-
sidering that TB prevalence is highest in young
adults. However, the findings highlight the need
for targeted interventions and screening programs
focusing on younger populations who are more
susceptible to TB infection. Additionally, it is
worth noting that there were relatively fewer re-
sults from patients aged 80 years and above, indi-
cating a potential underrepresentation of this age
group in the study population.

The strengths of the study were as follows:
The study included a large number of TB pa-
tients (1241) with varied demographic character-
istics, including different age groups and genders.
This diversity enhances the representativeness of
the findings and allows for better generalizabil-
ity to similar populations. The study retrieved
data from a laboratory database, which may have
provided comprehensive and accurate information
on TB and Covid-19 test results. This minimizes
the risk of recall bias or reliance on self-reported
data. The study employed statistical analysis
to investigate the correlation between TB status,
Covid-19 co-infection, and age groups. The use
of statistical methods adds rigor to the study and
helps draw valid conclusions from the data. The
study examined the relationship between TB and
Covid-19, which is a timely and relevant topic
given the ongoing global pandemic. Understand-
ing the co-infection rates and their implications
can contribute to better management strategies
and public health interventions. This study adds
to the body of knowledge on TB and Covid-19
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co-infection, particularly regarding the age distri-
bution of affected patients. The findings may help
fill gaps in the current literature and guide future
research in this field. The study’s results could
have important implications for healthcare poli-
cies and interventions related to TB and Covid-
19. The identification of a correlation between age
groups and co-infection rates may inform targeted
screening, prevention, and treatment strategies
for specific populations. The study builds upon
previous research by exploring the relationship
between TB, Covid-19, and age groups. By using
a more recent dataset (April 2020 - April 2021)
and conducting statistical analyses, the study pro-
vides an updated understanding of this relation-
ship. The findings of this study may have direct
implications for clinical practice. Understanding
the co-infection rates and factors associated with
TB and Covid-19 can help healthcare providers in
diagnosing, managing, and treating patients effec-
tively.

This study also had limitations firstly including
the study design, which was retrospective, relying
on data collected from the laboratory database.
This may have introduced selection bias or incom-
plete data, as not all relevant variables or patient
characteristics may have been recorded. The ac-
curacy and reliability of the laboratory data used
in the study could be a potential limitation. Er-
rors in data entry or misclassification of TB or
Covid-19 results could impact the validity of the
findings. The study may have lacked comprehen-
sive information about individual patients, such
as their comorbidities, treatment history, or so-
cioeconomic factors. These variables could have
influenced the outcomes but were not included
in the analysis. The study focused specifically
on the correlation between TB status, Covid-19
co-infection, and age groups of patients. Other
factors that could potentially impact the out-
comes, such as HIV co-infection or treatment out-
comes, were not considered. The study design
was cross-sectional, capturing data from a specific
time. Longitudinal studies or prospective designs
would provide a more comprehensive understand-
ing of the dynamics between TB and Covid-19
over time. The study may not have accounted
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for potential confounding factors that could influ-
ence the relationship between TB, Covid-19, and
age groups. Factors such as socioeconomic status,
access to healthcare, or behavioral characteristics
were not included in the analysis.

5. Conclusion

This study provides important insights into
the diagnostic methods, gender distribution, and
co-infection status of TB patients with Covid-
19. The gender distribution of TB patients is
relatively equal, emphasizing the importance of
gender-specific interventions. The results sug-
gest that while there is no significant correlation
between TB status and Covid-19 results, there
is a significant correlation between age group
and Covid-19 results. Targeted interventions and
screening programs should be developed, partic-
ularly for younger age groups who are more vul-
nerable to TB. However, the underrepresentation
of patients aged 80 years and above in the study
warrants attention in future research. Overall,
these findings contribute to our understanding of
TB and its co-infection with Covid-19, support-
ing evidence-based strategies for the prevention,
diagnosis, and management of both diseases.

6. Recommendations

Strengthen TB and Covid-19 surveillance:
Given the co-infection rate of TB and Covid-19,
it is important to strengthen surveillance systems
to monitor and detect cases of co-infection. This
will help in understanding the epidemiological
link between the two diseases and guide appro-
priate interventions for prevention and control.
Enhance awareness and education: Public health
campaigns should focus on increasing awareness
about TB and Covid-19, their modes of trans-
mission, and the importance of early diagnosis
and treatment. Targeted educational programs
should be developed to reach different popu-
lations, considering gender-specific messaging
and age-specific interventions. Conduct further
research: While this study provided valuable
insights, further research is needed to explore
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the factors contributing to the lower susceptibil-
ity of TB patients to Covid-19 and vice versa.
Strengthen infection control measures: Given
the potential transmission risks of both TB and
Covid-19, healthcare facilities should prioritize
strict infection control measures. This includes
proper ventilation, use of personal protective
equipment, and adherence to standard precau-
tions to prevent the spread of both diseases within
healthcare settings. Develop integrated health-
care approaches: Considering the co-occurrence
of TB and Covid-19, there is a need for inte-
grated healthcare approaches that address both
diseases comprehensively. This includes coor-
dination between TB and Covid-19 programs,
ensuring that patients receive appropriate care
and management for both conditions.

By implementing these recommendations,
healthcare systems can improve the diagnosis,
prevention, and management of TB and its co-
infection with Covid-19, leading to better health
outcomes for affected individuals and reduced
transmission rates in the community.
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