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Abstract | CaseReport]

Introduction: COVID-19 is a multi-organ disease secondary to SARS-Cov-2 this infection may be responsible in
some cases for severe acute respiratory syndrome. The clinical characteristics and management of patients with
pulmonary tuberculosis (TB). with COVID-19 are not yet clear and have not been sufficiently studied. Patient and
method: In this observation, we report a case of SARS-Cov-2 infection revealing pulmonary tuberculosis, our
management experience and the clinical and evolutionary data of this case. Results: This is a 20-year-old patient with
pulmonary tuberculosis and COVID-19 co-infection held in front of an evocative clinical radio panel, positive
COVID-19 PCR test and GeneXpert in sputum also positive. The thoracic CT showed an extended frosted glass
appearance (25%-50%) with multiple parenchymal condensations in favor of a CORADS 5, with presence of multiple
nodular opacities sometimes excavated. The patient is put on protocol: Hydroxychloroquine + Azithromycin sulfate,
associated with antibacillary treatment. The clinical evolution was marked by apyrexia at the end of the 3rd day of
treatment with progressive improvement of his respiratory symptomatology. Conclusion: With the rapid spread of the
COVID-19 pandemic, broader studies are needed to study the prognosis of tuberculosis -COVID-19.
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been complaining for 20 days of a productive cough

INTRODUCTION bringing back muco-purulent expectorations and stage 3

In December 2019, the discovery of several

cases of unexplained severe lung disease in Hubei
Province, China, resulted in the identification, in
January 2020, of a new coronavirus, called SARS-CoV-
2 [2] responsible for COVID-19 disease. The rapid
spread of this virus has led to a pandemic as early as
March 2020, according to the World Health
Organization (WHO) [3]. As for Morocco, the first case
of COVID-19 was reported on March 04, 2020.

Tuberculosis and COVID19 are both
respiratory diseases that affect the entire population,
particularly the most wvulnerable groups, and the
prognosis of this association has not yet been studied.

We will share our experience in managing a
case of simultaneous co-infection of SARS-CoV-2 and
mycobacterium tuberculosis (TB), admitted to ibn Sina
University Hospital in Rabat on April 6, 2020.

OBSERVATION

This is a 20-year-old patient with no toxic
habits or history, having 10 days of admission with a
confirmed family member with COVID-19. Who had

exercise dyspnea of mMMRC, complicated of chest pain,
headache, anosmia, agueusie and diffuse polyathralgia
for 03 days, evolving in a context of general state
impairment and  unencrypted fever?  Clinical
examination found a conscious patient febrile at 38.7°,
polypneic resting with a Sa02=93% in ambient air,
blood pressure was 10/6 mmHg, 95-beat/min
tachycardia with snoring rails and left basal
condensation ~ syndrome  on  pleuro-pulmonary
examination. A thoracic CT showed an extended frosted
glass  appearance  (25%-50%)  with  multiple
parenchymal condensations in favor of a CORADS 5,
with presence of multiple nodular opacities sometimes
excavated (image 1: a,b,c). In front of this clinical radio
table a COVID-19 PCR test is performed confirming
the detection of SARS-Cov-2 by multiplex real-time
PCR/ CFX-96 biorad/ ABI 7500 Applied biosytem on a
naso-pharyngeal sample. A geneXpert in the sputum is
also requested returning positive, confirming pulmonary
tubercolosis and COVID-19 co-infection. The
biological assessment revealed a lymphopenia 780 /ul,
a moderate inflammatory syndrome, while renal
function, liver, as well as the blood ionogram were
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without particularities (Table 1), the electrocardiogram
did not show any heart problems. The d-dimer rate was
high at 8000 pg/ml, a thoracic angio-scanner is
performed, eliminating a proximal pulmonary
embolism. Therefore, our patient was under COVID-19
protocol adopted by the Moroccan Ministry of Health:
sulphate Hydroxychlorogquine 200mgx2/day for 10 days
+ Azithromycin 500mg to j1 then 250mg/day from j2 to
j7, as a management complement the patient received
an antibacillary ERIP k4: 4cp/day, anticoagulant
treatment based on HBPM: 0.4ui/day and symptomatic

treatment. The clinical evolution was marked by
apyrexia at the end of the 3rd day of treatment with
progressive  improvement of his  respiratory
symptomatology, Sa02 increased to 95%-97% in
ambient air.  Biologically, regular monitoring
(including: NFS, liver balance, blood count, CRP, LDH,
ferritin) showed a decrease in inflammatory syndrome
and normalization of lymphocytes at 1300 pL (Table 1).
No clinical or biological side effects to treatment were
reported, the electrocardiogram control remained
normal throughout the treatment.

Table-1: The biological characteristics of the case

Variables Admission | Control j2 | Control j5 | Control j7 | Control j10
Leukocytes (/u L) 5440 6380 6230 5900 7810
PNN (/ul) 4040 4640 3930 3700 4640

Lymphocyte (/ul) 790 780 990 1020 1300

Eosinophilia (/ul) 0 20 70 66 110
Hemoglobin (g/dl) 14 13.4 13.7 135 13.2
Platelets (/ul) 278,000 248,000 226,000 289,000 317,000
ASAT (UI/L) 42 41 41 40 46
bilirubin (mg/dL) 4 - 5 - -
ALAT (UI/L) 55 52 53 50 49
Alkaline phosphatase (1U/L) 66 - 67 - 66
Total protein (g/dL) 61 57 59 55 62
Creatinine (mg/dL) 9 8.6 9.6 8.4 7.2
Troponin 0.001 - - - -
LDH 402 - 450 - 320
Fibrinogen (g/1) 7.7 - - - 7.3
TP % 97 - - - -
D-dimer (‘pg/ml) 8000 - - - -
Ferritin (ng/dl) 1390 - 1260 - 700
Glucose (mg/dL) 0.98 0.70 0.90 1.01 0.96
Sodium ( mEg/l) 131 133 135 134 139
Potassium ( mEqg/l) 4.5 4.4 4.9 4.6 5.1
Alkaline reserve ( mEqg/l) 21 22 24 26 25
HIV serology Negative
C-protein reactive (mg/dL) 70 ] - | 53 ] | 33

A PCR test for Sars-CoV-2 is performed in our
patient at j9 and j10 returning negative, thus declaring
the patient cured of COVID-19. After leaving the
hospital, the patient is referred to the Center for
Diagnosis of Tuberculosis and Respiratory Diseases
(CDTMR) for additional therapeutic management of his
tuberculosis.

A A parencymal cut of a thoracic scanner, objecting to
nodular bilateral opacities sometimes excavated

b: A parenchymal slice of a thoracicscanner, objectivant
parenchymal left basal condensation with aerial bronchogram
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C: A parenchymal section of a thoracic scanner, objectivant
bilateral nodular opacities with basal frosted glass peripheral

Image-1: Parenchymal sections of a thoracic
scanner, a: bilateral nodular opacities sometimes
excavated, b: left basal parenchymal condensation with
aerial bronchogram c: bilateral nodular opacities with
peripheral basal frosted glass

DISCUSSION

The current world is facing two health
challenges, tuberculosis and COVID-19. Tuberculosis
(TB) is caused by a bacterium, Mycobacterium
tuberculosis, discovered in 1882 by Dr Robert Koch,
and according to the WHO (4) is one of the top 10
causes of death worldwide. In Morocco tuberculosis is a
major public health problem where the incidence was
86-91/100,000 inhabitants between 2006-2016 with a
mortality rate of 9.3 per 100,000 inhabitants in 2016
[5].

The SARS-COV2-induced COVID-19
pandemic emerged earlier this year, with WHO
officially recognizing the pandemic on March 11, 2020
[3]. As of June 12, 2020, COVID-19 has affected more
than 7,410,510 million people worldwide, resulting in
more than 418,294 deaths, according to WHO [6].

Although the impact of COVID-19 on
tuberculosis (TB) is not yet known, literature [4] has
shown that some viral infections, including SARS-

Table-2: Comorbidities associated with s

CoV-2, cause a temporary immunosuppressant effect,
inducing activation of latent bacterial infections, Thus a
group of scientists have assumed in one study (1) that
COVID-19 could lead to lung inflammation and that
this leads to the return to service of latent tuberculosis
in the lung.

Both diseases primarily attack the lungs and
although both pathogens are transmitted primarily
through close contact. Human-to-human transmission of
SARS-CoV-2 is primarily caused by the emission of
respiratory droplets loaded with viral particles. The
latter could infect a susceptible subject either by direct
contact with a mucous membrane (direct transmission)
or by contact with a surface infected by secretions from
the nasal, oral or conjunctival mucous membranes
(indirect transmission) [7].

The incubation period in TB is longer, lasting
several weeks or more, while symptoms of COVID-19
appear a few days after exposure to the virus. In the
1,099-patient study by Guan et al. [8], the median
incubation time for SARS-CoV-2 was estimated to be 4
days While Qun et al. [9], it was estimated to be 5.2
days (4.1-7) and for 95% of patients, symptoms
occurred within 12.5 days of infection. In our patient
the incubation time was estimated to be seven days.

The severity of COVID-19 can vary from
asymptomatic to acute respiratory distress syndrome
(ARDS). According to the literature [10,11] the rate of
asymptomatic patients is between (17%-29%), while
ARDS may be associated with several risk factors
whose age greater than 50 years appeared as a strongly
associated factor [12] also diabetes, hypertension,
morbid obesity and heart disease [12-14]. On the other
hand, the existence of chronic obstructive pulmonary
disease (COPD), prior immunosuppression, cancerous
pathology or chronic renal failure did not appear to
increase the risk of mortality (table) [9, 12, 14].

ymptomatic SARS-CoV-2 infection

Comorbidities Guan (n=1099) (9) | Wu (n=201) (12) | Zhou (n =191) (14)
Age (median) and IQR | 47 [35-58] 51 [43-60] 56 [46-67]
Age (median) and IQR | 47 [35-58] 51 [43-60] 56 [46-67]
Sex-ratio (M/F) 14 1.8 1.7
Prior exposure 43.9% 49.3% 38%
Comorbidity 1 23.7% 38.2% 48%
Active smoking 12.6% ND 6%
HTA 15.00% 19.4% 30%
Diabetes 7.4% 10.9% 19%
Coronary artery disease | 2.5% < 4% 8%
OCAP 1.1% <2.5% 3%
Cancer 0.9% 0.5% 1%
KPI 0.7% 1% 1%

IQR: inter quartile interval; M/F: men/women; Hypertension: high blood pressure; COPD: obstructive
bronchopneumopathy; CKD chronic kidney failure; ARDS: acute respiratory distress syndrome
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People with COVID-19 and those with TB
have a rich clinical picture that is essentially
respiratory. SARS-CoV-2 infection occurs clinically
based on the three studies of Wu et al., Guan et al. and
Zhou et al. [9,12,14], cardinal signs of COVID-19
associated with fever above 37.5 C (88.7-4%), cough
(67.8-81.1%), sputum (23-41.3%) and dyspnea (18.7—
39.8%), occurring in the early days of infection. A
cohort study (15) recruited by the Global Tuberculosis
Network (GTN) in 8 countries and 3 continents
involving 49 TB patients with or after-effects of
COVID-19, in the 42 active TB cases, symptoms of
COVID-1919 appeared inconstant: 81.2% fever, 56.2%
cough, 35.4% dyspnea. Our patient presented the same
respiratory symptomatology accompanied by headache,
anosmia, agueusie and alteration of the general state.

Radiologically, pulmonary tuberulosis occurs
at chest computed tomography (CT) with very diverse
parenchymal lesions, they are isolated or associated, to
type of alveolar, infiltrative or cave opacities. However,
the location of lesions in the upper lobes remains
evocative [16]. As for COVID-19 the radiological signs
are little specific, the table was that of pneumopathy
often bilateral in 95.2% with abnormalities with
posterior distribution and sub-pleural, combining
frosted glass images, pockets of alveolar condensation,
linear opacities, but also thickening of the bronchial
walls and more rarely pleurisy and pericardial effusion
[8, 17], therefore the Dutch Radiological Society
(NVVR) [18] developed CO-RADS based on other
classifications to assess the suspicion of lung
involvement in COVID-19 on a scale of 1 (very low) to
5 (very high). CO-RADS is intended for use in patients
with moderate to severe symptoms of COVID-19. In
the Tadolini M et al. [15] study, the combination of TB
and COVID19 was associated with a typical COVID-19
imaging presentation for 21 of them, while 23 were
more likely to have TB-suggestive imaging. While the
scannographic aspect of our patient had the peculiarity
to associate the two types of parenchymal lesions.

As with our patient (Table 1), the symptomatic
forms of SARS-CoV-2 infection are accompanied by
multiple biological changes:

e Elevation of neutrophil polynuclear cells and
lymphopenia, extended to CD4 and CD8
lymphocytes [14]

e CRP elevation (60.7-85.6%), up to 150 mg/L,
hypoalbuminemia (median 32-32.3 g/L),
hyperferritinemia (78.5-80%) (12.14)

e Elevation of ALAT/ASAT in approximately
25% (21.7-31%) and hyperbilirubinemia (5.1-
10.5%) (9.14)

e Elevated LDH for approximately 40% of
patients (13-98% depending on the threshold
chosen in the studies) associated with
decreased PT (up to 94% of patients) and
increased D-dimers (23.3-46.4%),

coagulopathy stigma associated with severe
and predictive forms of mortality [12,14]

Tuberculosis such as COVID-19 is
characterized by high levels of CRP, lymphopenia,
hypoprotidemia and hypoalbuminemia, sometimes
associated with anemia and thrombocytosis [19].

To date, there are no vaccines or drugs specific
to COVID-19, treatments are being studied and will be
tested in clinical trials. Among these on-site treatments,
hydroxychloroquine, in addition to its antiviral activity,
is used in autoimmune diseases for its
immunomodulation capabilities. This is mediated by its
activity of inhibition of the signaling of TLR7 and 9,
leading to the decrease of IFN-I secretion [20], but also
regulation of T lymphocytic activation [21, 22] and the
secretion of inflammatory cytokines [23]. In vitro
studies of COVID-19-causing coronavirus strains
support the potential antiviral interest of chloroquine
Wang et al., [24] and hydroxychloroquine Yao et al.,
[25]. The results of a recent in vitro assay showed a
synergistic  effect of the combination of
hydroxychloroquine and azithromycin on the reduction
of replication of SARS-CoV-2 at concentrations
consistent with those that can be obtained at the
pulmonary level in humans [26]. In the cohort study
[27] with 3,737 cases of SARS-CoV-2, placed under the
“hydroxychloroquine-azithromycin” protocol, there was
a decrease in the risk of transfer to intensive care or
death (HR 0.19 0.12-0.29), with a decrease in the risk of
hospitalization 10 days (odds ratios 1C 95% 0.37 0.26-
0.51) and a shorter duration of viral excretion (time
before negative PCR: HR 1.27 1.16-1.39). Several
recommendations exist on the management of
thrombotic risk during SARS-CoV-2 infection [28] all
agree to recommend heparin-based thromboprophylaxis
for hospitalized patients. There is a debate about the
preventive dose of heparin to be taken, with some teams
prescribing intermediate doses to prevent the
thrombotic events we have just described [29]. With
regard to viral clearance, it was estimated according to
the study of Wang L et al. [30] at 19.5 days (17-24
days), for Young B et al. at 12 days (1-24 days) while
the cure that is to say absence of symptoms, PCR
negative, was at 10 days (3-15 days) according to
[30,31]. In the absence of a clear and specific
recommendation for TB and COVID-19 co-infection,
our patient was treated with the combination of
hydroxychloroquine- azithromycin, an anticoagulant
treatment with a preventive dose and antibacillary
treatment, with fairly satisfactory results, the PCR at
SARS-CoV-2 came back negative after 09 days of
treatment.

COVID-19 is associated with a high mortality
rate that remains variable by country (32.33). A meta-
analysis [32] of 10 studies included, 50,466 patients,
resulted in a 4.7% mortality rate, in Morocco this rate is
around 3.7% (official website of the Moroccan Ministry
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of Health). Furthermore, the prognosis of TB and
COVID-19 co-infection remains unknown, in the series
of Tadolini M et al. [15], six required non-invasive
ventilation and 14 oxygen therapy, while six died, 5 of
whom were over 60 years old. All with at least one
associated comorbidity. However, our patient had the
particularity of having a favorable clinical and
biological evolution.

CONCLUSION

Given that a quarter of the world’s population

has latent TB and given the rapid spread of the COVID-
19 pandemic, broader studies are needed to study the
prognosis of this association and to understand any role
played by SARS-CoV-2 in the progression of TB
infection and possibly open up new perspectives for
research and therapeutic innovations.
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