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1. Abstract
1.1. Aims: Coronavirus disease 2019 (COVID-19) and Tubercu-
losis (TB) are two major infectious diseases posing significant 
public health threats. This study aimed to investigate the clinical 
features of COVID-19 and TB co-infected patients.

1.2. Methods: 45 cases with COVID-19 and TB co-infection in 
Henan Province, China between July 30 2021 to September 17 
2021 were included in the study. Demographic, clinical, laborato-
ry, and Computed Tomography (CT) imaging data were dynami-
cally collected since first nucleic acid positive. 

1.3. Results: Among all 45 co-infected patients, 100% involved 
active TB, and males comprised more than females. The number 
and proportion of COVID-TB patients in the≤48 years and 48+ 
years age groups were 21 (46.67%) and 24 (53.33%), respectively, 
with an average age of 49 years. 26.67% patients got vaccinated. 
91.11% patients were only with pulmonary TB. A total of 33.33% 
of the COVID-TB patients had comorbidities, the most common 
of which were diabetes, hypertension and coronary heart disease. 
45 patients were Rh positive group. 37.78% were blood type A, 
28.89% type B, 26.67% type O and 6.67% type AB. The main 
CT imaging of 45 patients were bilateral lesions, infiltrates and 
ground-glass opacity. Up to September 15 2021, 80.00% patients 
whose nucleic acid had turned negative, and the virus shedding 

time was 28 days. The transforming negative time had no correla-
tion with age, and no significant differences between male and fe-
male.

1.4. Conclusions: In summary, males, older age and CT imag-
ing features of bilateral lesions, cavities, infifiltrates, ground-glass 
opacity, nodules, may be the main clinical features of COVID-19 
and TB co-infected patients. 

2. Introduction 
At the end of 2019, a novel coronavirus designated as severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), also known 
as coronavirus disease 2019 (COVID-19), emerged in humans 
and caused fatal respiratory illness. Following the declaration of 
the World Health Organization (WHO), the COVID-19 pandemic 
continues to be a significant global health crisis [1]. As of Novem-
ber 3th, 2021, more than 247 million people have been affected. 
Reported death has been more than 5 million [2]. 

Other than Middle East respiratory syndrome coronavirus (MERS-
CoV) binds to DPP4 as a key receptor, many studies have report-
ed that SARS-CoV-2 bound to Angiotensin Converting Enzyme 2 
(ACE2) [3,4]. ACE2 is found in human cells like in lung alveolar 
epithelial cells and Intestinal mucosa epithelial cells [5]. In this 
pathogenic mechanism, this highly contagious pathogen is trans-
mitted by respiratory droplets and aerosols. As described by the 
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Centers for Disease Control (CDC), the most common symptoms 
for COVID-19 are cold, fever, and cough, followed by pneumonia, 
which are similar to other respiratory infections, such as Tuber-
culosis (TB) and influenza. However, coinfections with common 
viral, bacterial, and fungal pathogens among COVID-19 patients 
are not unusual [6-8].

It is well known that TB had been the most fatal infectious disease 
in the world for many years [9,10]. Globally, an estimated 10 mil-
lion people contracted TB and 1.4 million died from TB in 2019 
[11]. TB is mainly transmitted through the respiratory droplets and 
its main target is the lung, which is similar to COVID-19. Due to 
the high prevalence of both of two infectious diseases, it is unclear 
whether COVID-19 and TB co-infection patients have different 
clinical features, a worse prognosis or are more likely to develop 
severe disease. In July 2021, a new wave of COVID -19 epidemics 
broke out in Henan Province, China. After sequencing the virus 
in the laboratory of the Provincial Center for Disease Control and 
Prevention and comparing and analyzing it with the virus strains of 
recent imported cases, this epidemic was mainly caused by SARS-
CoV-2 (delta variant). Among the confirmed patients, we collect-
ed the clinical data of 45 patients with COVID-19 and TB co-in-
fected, and then summarized in detail the clinical characteristics, 
which is expected to provide valuable clinical evidence and new 
ideas for the studies of COVID-19 and TB co-infected patients.

3. Materials & Methods
3.1. Patients and Data Collection

45 cases with COVID-19 and TB co-infection in isolated ward 
of Airport Zone Hospital of Zhengzhou First People's Hospital 
(Zhengzhou, Henan, China) between July 30, 2021 to September 
17, 2021 were included in the study. All clinical data (including 
basic information, clinical manifestations, laboratory findings, 
treatments, and outcomes during hospitalization) were obtained 
from patients' electronic medical records. The mean duration of 
clinical observation was 36·42±2·148 days, and the longest was 
46 days. Patients were diagnosed and treated according to the "Di-
agnostic and treatment protocol for Novel Coronavirus Pneumonia 
(the eighth edition)" issued by the National Health Commission of 
the People's Republic of China [12].

3.2. SARS-CoV-2 RNA Measurement 

SARS-CoV-2 RNA load in nasal swabs was measured by real-time 
reverse transcriptase-polymerase chain reaction assays (RT-PCR) 
using primers and probes targeting the SARS-CoV-2 ORF1ab and 
N gene and detected using the 2019-nCoV Nucleic Acid Test Kit 
(bioperfectus, technologies). cycle threshold (Ct) =37 is the cut-off 
for a positive result and Ct=40 is a negative sample; Ct=40 was the 
limit of detection. The diagnostic criteria were in accordance with 
the recommendations of the National Institute for Viral Disease 

Control and Prevention in China.

3.3. Statistical Analysis

Continuous variables including hematological and biochemical 
indicators of each group were described as the median (P25, P75) 
due to their skewed distribution. The Mann-Whitney U test was 
used for comparing two groups of continuous data. The mean and 
standard deviation of the age variable were described. Categorical 
variables, including age subgroup, gender, blood type, vaccination 
of COVID-19, type of TB, Computed Tomography (CT) findings, 
comorbidity and complication, were expressed as frequencies and 
proportions. Categorical variables were compared using the chi-
squared test or Fisher’s exact test. A two-sided P< 0.05 was con-
sidered statistically significant. All statistical analyses were carried 
out using SPSS (version 22.0).

4. Results
4.1. Clinical Features of COVID-19 and TB Co-infected Pa-
tients

Table 1 describes the demographic characteristics. Among all 45 
COVID-19 and TB co-infected patients examined, 100% involved 
active TB, and males comprised more than females, with a ratio 
of 32 to 13. The number and proportion of COVID-TB patients 
in the≤48 years and 48+ years age groups were 21 (46.67%) and 
24 (53.33%), respectively, with an average age of 49 years (IQR 
27-63.5). According to the grading standard of the National In-
stitute for Viral Disease Control and Prevention in China, we de-
fined non-critical patients as mild and moderate types, and crit-
ical patients as severe and critical types. Of the 45 patients with 
COVID-19 and TB co-infection, 33.33% were classified as mild 
(15/45), followed by moderate type (55.56%, 25/45), severe type 
(4.44%, 2/45) and critical type (6.67%, 3/45). The median age of 
mild, moderate, severe and critical group were respectively 38.6, 
45.44, 63.50, 65.67 years old(Figure 1a). As a whole, male was 
the main proportion of 45 COVID-TB patients, and the median 
age of the critical group was older than that of non-critical group 
although the difference fell short of statistical significance (Figure 
1b). Of the 45 patients, vaccination of COVID-19 coverage was 
26.67% (12/45) belong to non-critical group. The proportions of 
pulmonary TB only, and pulmonary TB/extrapulmonary TB (>1 
site possible) were 91.11% (41/45), 8.89% (4/45), respectively. 
Moreover, 4.44% were combined with central nervous system TB, 
2.22% lumbar tuberculosis and 2.22% intestinal tuberculosis. A 
total of 33.33% (15/45) of the COVID-TB patients had comorbid-
ities, the most common of which were diabetes, hypertension and 
coronary heart disease followed by asthma, coronary heart disease, 
gastritis, kidney disease, hyperthyresis, cerebrovascular disease 
and polymyositis (Table 1).
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Figure 1: Age and sex distribution in different types of 45 COVID-TB patients. (a.The median age of mild, moderate, severe and critical group were 
respectively 38.6, 45.44, 63.50, 65.67 years old. 
b. Sex distribution of each type, and male was the main proportion of 45 COVID-TB patients, and the median age of the critical group was older than 
that of non-critical group although the difference fell short of statistical significance.)

Table 1: Clinical characteristics of 46 patients with COVID-19 and TB co-infection

 All      (n=45) Mild (n=15) Moderate (n=25) Severe （n=2） Critical (n=3)
Age,years 
Average 49.00（27,63.5） 38.60±18.82 45.44±18.23 63.50±16.26 65.67±15.37
≤48(n,%) 21 (46.67%) 11 (73.33%) 9 (36.00%) 0 (0%) 1 (33.33%)
>48(n,%) 24 (53.33%) 4 (26.67%) 16 (64.00%) 2 (100%) 2 (66.67%)
Gender      
Male 32 (71.11%) 15 (100%) 15 (60.00%) 0 (0%) 2 (66.67%)
Female 13 (28.89%) 0 (0%) 10(40.0%) 2 (100%) 1 (33.33%)
Vaccination
Yes 12 (26.67%) 5 (33.33%) 7 (28.00%) 0 (0%) 0 (0%)
No 33 (73.33%) 10 (66.67%) 18 (72.00%) 2 (100%) 3 (100%)
Site      
Pulmonary TB only 41(91.11%) 13(86.67%) 23 (92.00%) 2(100%) 3(100%)
Pulmonary TB and/or 
extrapulmonary TB (>1 
site possible)

4 (8.89%) 2(13.33%) 2 (8.00%) 0(0%) 0(0%)

Coexisting disorders 
A n y 
(n=45/15/15/15/15) 15(32.61%) 3(20.00%) 9(60.00%) 2(13.33%) 1(6.67%)

Diabetes 3 1 2 0 0
Hypertention 3 2 0 0 0
Asthma 1 0 1 0 0
Coronary heart disease 1 0 1 0 0
Gastritis 1 0 1 0 0
Kidney disease 2 0 2 0 0
Hyperthyresis 1 0 1 0 0
Cerebrovascular
disease 2 0 0 2 0

 Polymyositis 1 0 1 0 0

4.2. The Distribution of Different Blood Types in COVID-19 
and TB Co-infected Patients

Some studies reported that ABO and Rhesus (Rh) blood groups 
were associated with risk for SARS-CoV-2 infection [13]. To anal-
yse the distribution of different blood types in COVID-19 and TB 
co-infected patients, we collected the blood types of all the 45 pa-
tients, of which 45 were Rh positive group. 37.78% (17/45) had 
blood type A, 28.89% (13/45) had type B, 26.67% (12/45) had 
type O and 6.67% (3/45) had type AB. There were no significant 
differences among different blood types in different COVID-19 
and TB co-infected patients (P>0.05). Figure 2 presents the dis-
tribution of different blood types in different COVID-19 and TB 
co-infected patients (Figure 2).

Figure 2: ABO blood type distribution in different types of COVID-19 
and TB co-infected patients. There were no significant differences among 
different blood types in different COVID-19 and TB co-infected patients 
(P>0.05)



clinandmedimages.com                                                                                                                                                                                                                                                                      4

Volume 6 Issue 3-2022                                                                                                                                                                                                                                    Research Article

4.3. Lung Imaging Features of COVID-19 and TB Co-Infected 
Patients

Features of lung imaging among the 45 patients were as follows 
(Table 2): 80.00% (36/45) had bilateral lesions, and 20.00% (9/45) 
had unilateral lesions. The most common imaging features includ-
ed cavities (31.11%), infiltrates (71.11%), ground-glass opacity 
(66.67%), nodules (48.89%), patchy shadows (35.56%), calcific 

lesions (33.33%), fibrous stripes (40%). In general, COVID-19 
and TB co-infected patients had bilateral lesions, infiltrates, 
ground-glass opacity features. We exhibited two representative 
chest Computed Tomography (CT) images of COVID-19 and TB 
co-infected patients which revealed that lesions absorption gradu-
ally disappear, followed by timely and effective treatment thera-
pies (Table 2)(Figure 3).

Table 2: Chest CT features of 45 patients with COVID-19/TB co-infection
 All Mild Moderate Severe Critical

CT findings (n)      
Cavities 14 4 9 0 1
Infifiltrates 32 7 21 2 3
Ground-glass opacity 30 6 19 2 3
Nodules 22 6 14 1 1
Pleural effusion 6 3 3 0 0
Patchy shadows 16 5 10 1 0
Miliary 2 0 1 0 1
Calcific lesions 15 3 8 2 2
Pleural thickening 9 2 5 1 1
Lymphadenopathy 4 1 3 0 0
Minimal signs of interstitial thickening 2 1 0 1 0
Tree in bud 3 0 3 0 0
Air bronchogram 4 1 1 0 2
Fibrous stripes 18 9 8 1 0
Bilateral 36 10 21 2 3
Unilateral 9 5 4 0 0

Figure 3: Evolution of the lesions on chest CT of two patients with COVID-19 and TB co-infection (Case1 is a male patient and case 2 was a female 
patient). As treatment progresses.
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4.4. Dynamic Change of SARS-CoV-2 Delta Variant Viral Load

All patients received nasopharyngeal swab sampling at regular in-
tervals. Since SARS-CoV-2 nucleic acid initially testing positive, 
we tracked and analyzed average Ct value in all patients every day. 
In mild and moderate groups, we found low Ct value for about 18 
days, indicating the median viral load was greater for a long peri-
od (Figure 4a,b). In severe and critical groups, average Ct values 
maintained at a lower level and with high viral load (Figure 4c,d). 

Up till September 15 2021, there was 80.00% (36/45) patients 
whose nucleic acid had turned negative, and the virus shedding 
time was 28 days (IQR, 17-34 days). Among 36 patients with neg-

ative nucleic acid, 33.33% (12/36) were mild, followed by 55.56% 
(20/36) moderate cases, 3.03% (1/36) severe cases and 8.33% 
(3/36) critical cases (Figure 4e). About the transforming negative 
time, there were no significant differences among four types of 
COVID-19 and TB co-infected patients (Mann-Whitney U test, 
P=0.275). The correlation of between the transforming negative 
time and age is r=-0.546 (P=0.564), indicating that age has nothing 
to do with transforming negative time (Figure 4f). Moreover, there 
was no significant differences between male and female about the 
transforming negative time (Mann-Whitney U test. P=0.346) (Fig-
ure 4g).

Figure 4: Changes in the Ct value and the transforming negative time in different types of COVID-19 and TB co-infected patients. Ct=37 is the cut-off 
for a positive result and Ct=40 is a negative sample; Ct=40 was the limit of detection. (a Mean Ct value of targeting at SARS-CoV-2 nucleic acid from 
mild group at the different time. 
b Mean Ct value of targeting at SARS-CoV-2 nucleic acid from moderate group at the different time. 
c Mean Ct value of targeting at SARS-CoV-2 nucleic acid from severe group at the different time. 
d Mean Ct value of targeting at SARS-CoV-2 nucleic acid from critical group at the different time. 
e Distribution of 36 patients with negative nucleic acid in different types of COVID-19 and TB co-infected patients.
f The correlation of between the transforming negative time and age. 
g Comparison of the transforming negative time between male and female.

4.5. Treatment of COVID-19 and TB Co-Infected Patients

In terms of treatment, 55.56% of the 45 COVID-19 and TB co-in-
fected patients received anti-TB therapy. Most of 45 patients re-
ceived some medicine to enhance your immune function as thy-
mopolypeptides or traditional Chinese medicine. There was no pa-
tient to receive corticosteroids. Three critical patients also received 
medication of BRII/196 and BRII/198 and convalescent plasma 
followed by best support care. Therefore, the viral load of 3 crit-
ical patients decreased and then to turn negative in a relatively 
short period. These treatments did not differ significantly between 
patients whose nucleic acid had turned negative and Non-negative 
patients. 

5. Discussion
During the COVID-19 pandemic, several respiratory pathogens 
co-infections were reported, including TB, bacterial and fungal 
pathogens [14-16]. The incidence of TB is slowly declining but 
remains a significant issue worldwide (ranked as the ninth lead-
ing cause of death worldwide and the leading cause of a single 
infectious agent, especially in most middle-income and emerg-
ing-economy countries [9,10]. Recent studies have indicated that 
individuals with either latent or active TB may be more suscepti-
ble to infection with SARS-CoV-2, and it is likely that COVID-19 
may worsen the epidemiological situation of tuberculosis, at least 
in TB endemic areas where poverty greatly contributes to the TB 
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prevalence [17,18].

We collected all COVID-19/TB co-infected patients in this epi-
demic for analysis and research, providing evidence to guide clin-
ical practice and future research. In our study, we found that the 
majority of the COVID-19/TB co-infected patients (＞80%) were 
mild or moderate types, which was as the references mentioned 
that the disease is self-limiting in the majority of patients but about 
5% of the infected symptomatic patients develop acute respirato-
ry distress syndrome and require oxygen supplementation through 
intubation and other invasive procedures [19]. Our study partly 
reflects COVID-19/TB co-infection has not increased the propor-
tion of severe case. To biological sex and age, our study found 
males were the main proportion of 45 COVID/TB patients, and the 
median age of the critical group was older than that of non-critical 
group, although there was no statistically significant difference in 
the different type. Most likely cause is a progressive decline in the 
adaptive immunity in men and in the elderly response to patho-
gen [20-22]. Certainly, some other studies speculated the possible 
mechanism were related to altered expression of ACE2 and oth-
er molecules involved in the pathogenesis of COVID-19 [26,30]. 
As to vaccination, vaccination coverage of the 45 patients was 
26.67% (12/45) belong to non-critical group. Previous investiga-
tion emonstrated that the vaccine provided complete protection to 
non-human primates by triggering effective humoral immunity re-
sponses to combat the systemic spread of SARS-CoV-2[19,23,24]. 
Therefore, it is necessary to get vaccinated against COVID-19 if 
health permitted, especially in the elderly or with other inflamma-
tory diseases such as TB. Apart from the factors as age, biological 
sex and vaccine, preexisting medical conditions, such as bronchi-
al asthma, cardiovascular and cerebrovascular disease or diabetes 
have been reported to associate with the clinical presentation of 
COVID-19[25]. Our study also observed patients with many com-
plications had longer hospital stay which have been reported to 
associate with the clinical presentation of COVID-19.

Some studies reported type O blood may protect against SARS-
CoV-2 infection [26,27]. Unfortunately, there were no significant 
differences among different blood types of different COVID-19 
and TB co-infected patients in our study. Maybe studies involv-
ing larger samples are needed to explore the association between 
ABO and Rh blood groups and SARS-CoV-2 infection or severe 
COVID-19 illness.

 To observe CT features of 45 patients with COVID-19/TB co-in-
fection, we found that the features included bilateral involvement, 
peripheral distribution, mixed ground glass opacity and consoli-
dation, and vascular thickening [28], which were in line with the 
findings of previous studies [29]. Thus, clinicians should take 
COVID19 and TB co-infection into consideration upon encoun-
tering the above CT imaging features in the future instead of just 
focusing on one disease.

In this study, the virus shedding time (turn negative time) was cal-
culated for these patients, with an average of 28 days (IQR, 17-34 
days), longer than the turn negative time (21 days) for COVID-19 
patients without infection with TB [30,31]. Age and sex had noth-
ing to do with the virus shedding time. 3 critical patients decreased 
and then to turn negative in a relatively short period because of the 
use of BRII/196 and BRII/198 and convalescent plasma followed 
by best support care. BRII-196 can completely block viral entry 
and neutralize live SARS-CoV-2 infection in cell culture assays, 
and BRII-198 binds to a different epitope on the spike protein 
and has additive to synergistic effect when combined with BRII-
196. Both of them have the potential of becoming an effective 
therapy against the COVID-19 pandemic [32]. Several studies 
showed a shorter hospital stay and lower mortality in patients with 
COVID-19 treated with convalescent plasma than those who were 
not treated with convalescent plasma [33-35]. So detection and 
screening convalescent plasma and early application to severe and 
critical patients are expected to improve the efficacy of convales-
cent plasma.

Our study also has limitations. Firstly, although the information 
available on the patients recently admitted was accurate, some 
details on previous TB were incomplete, and some examinations 
were not performed either because the medical limitations or the 
patients’ condition was too severe. Secondly, this is a retrospective 
observational study with a limited sample size, particularly in the 
case of the co-infection subgroups. Lastly, the representative lon-
gitudinal observations with a larger sample size, conducted in a 
COVID-19 pandemic-affected area, is necessary, so as to evaluate 
the interactions between COVID-19 and TB.

6. Conclusion
In summary, males, older age and CT imaging features of bilateral 
lesions, cavities, infifiltrates, ground-glass opacity, nodules, may 
be the main clinical features of COVID-19 and TB co-infected pa-
tients. It is necessary to get vaccinated against COVID-19 if health 
permitted, especially in the elderly or with other inflammatory 
diseases such as TB. Further researches are needed to explain the 
association between ABO and Rh blood groups and COVID-19/
TB co-infection. BRII/196 and BRII/198 and convalescent plasma 
followed by best support care early application to severe and criti-
cal patients are expected to improve the condition and shorten the 
hospitalization time.
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