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Abstract
Tuberculosis (TB) is a major infectious disease killer globally. It affected 10 million and killed 1.4 million people in 2019 alone. TB is
considered a disease caused by a bacterium—Mycobacterium tuberculosis—that usually attacks the lungs, but can attack any part of the
body. But TB has a worrisome connection to the novel coronavirus.. Both diseases are airborne and spread when people cough or sneeze.
The predicted impact of the COVID-19 pandemic is an additional 190,000 TB deaths in 2020, and it is expected in the next 5 y that there
will be up to a 20% increase in the global TB disease burden, stressing the critical need for new safe and effective drugs against
Mycobacterium tuberculosis (Mtb). In addition, controlling multidrug-resistant TB (MDR-TB) presents a huge public health challenge.
Recently it was showed that hospitalized patients with Tuberculosis are more susceptible to COVID-19 infection and complication.
Furthermore, hospitalized patients with MDR-TB are increasingly vulnerable to COVID-19 complications than patients with non-resistant
tuberculosis.. For someone with latent TB, contracting COVID-19 could activate the bacterium, potentially leading to an accelerated and
more severe form of the disease WHO estimates that these COVID-19 related disruptions in access to TB care could cause an additional
half a million TB deaths. Older age, especially >65 years, may be a risk factor for death from COVID-TB, consistent with previous �ndings
indicating that the mortality rate from COVID-19 increases exponentially with age. Thus, the elderly should be the primary focus of both
COVID-19 and COVID-TB mitigation efforts due to its much higher mortality risk in that group. COVID-TB patients had a much higher rate
of comorbidities than COVID-19 patients At present, evidence suggests that the main transmission route of both COVID-19 and TB is via
respiratory droplets, and their main target are the lungs, which can lead to a worse outcome among COVID-19 and TB coinfection patients
(aptly abbreviated COVID-TB). As a result, coinfections with common viral and bacterial (COVID-TB) pathogens among hospitalized
patients are a severe concern that will likely worsen patient outcomes and pose a real challenge for treating those patients.

Conclusions

New drug discovery could require several years with no guarantee but repurposing established drugs may be useful to treat confection
with COVID-19 and Nonresistant Strains of Mycobacterium tuberculosis: or resistant Strains of Mycobacterium  tuberculosis . Here we
demonstrate that we could utilize the crosstalk among Chicoric Acid, 13-Cis Retinoic Acid, Minocycline and vitamin D as a novel
quadrate therapy against Multidrug-resistant TB and COVID-19 coinfection.

Introduction
Tuberculosis (TB) is a leading cause of morbidity and ranks among the 10 most common causes of death worldwide. It killed 1.5 million
people in 2018, and about 10 million people fall ill with it each year, according to the World Health Organization (WHO). While it’s mostly
curable and preventable, some strains of the bacteria have proven to be drug resistant(1). MDR-TB is a type of tuberculosis (TB) infection
produced by bacteria resistant to at least two of the most powerful �rst-line anti-TB treatments, isoniazid and rifampin(2). The estimated
global number of multidrug-resistant (MDR) and extensively drug-resistant (XDR)-TB cases among newly diagnosed patients with
pulmonary TB in the year 2012 was 450 000 (range 300 000–600 000)(3). Infectious diseases caused by mycobacteria differ from
almost all other bacterial infections by the requirement for a very long duration of treatment in order to achieve relapse-free cure with the
currently available therapies(4). This is especially the case for TB when M. tuberculosis is MDR (i.e. resistant to the most potent anti-TB
drugs rifampicin and isoniazid)(4). What makes the problem worse is that patients with MDR-TB are more prone to COVID-19. According
to WHO, the COVID-19-related disruptions in TB care could result in an additional half-million TB fatalities(3,5). Contracting COVID-19
could activate the bacterium in patients who has latent tuberculosis, perhaps leading to a faster and more severe version of the disease.
Therefore those patients may be more susceptible to SARS-CoV-2 infection, and that COVID-19 disease progression may be more rapid
and severe. Given that TB causes more deaths than any other infectious disease (1.45 million deaths and 10 million new cases in
2018(6), and that global rates of LTBI are estimated to be as high as 25%(6), these �ndings are a cautionary reminder to clinicians that
MTB infection status should be considered when treating. There is growing evidence to suggest that previous or current TB infection or
disease are associated with poor COVID-19 outcomes(7,8) including an approximately two- to three-fold increase in mortality (which
occurred more quickly) and a 25% relative decrease in the possibility of recovery (which occurred more slowly) for COVID-19 coinfection
with current TB disease.(9,10). ). It is clear that, coinfections with both COVID-19 and tuberculosis (COVID-TB) pathogens, or (COVID-
Multidrug-resistant TB) pathogens among hospitalized patients are a severe concern that will likely worsen patient outcomes and
represent a real challenge for treating those patients... Here we demonstrate that we could utilize the crosstalk among Chicoric Acid, 13-
Cis Retinoic Acid, Minocycline, and vitamin D as a novel quadrate therapy against Multidrug-resistant TB and COVID-19 confection .

I) Part of Tuberculosis:-
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Tuberculosis (TB) is a signi�cant infectious disease that kills people all over the world. In just one year, it a�icted ten million people and
killed 1.4 million. The COVID-19 pandemic is likely to result in an additional 190,000 TB fatalities in 2020, and the worldwide TB disease
burden is expected to rise by up to 20% in the next �ve years, highlighting the crucial need for new safe and effective treatments against
Mycobacterium tuberculosis (Mtb). Controlling multidrug-resistant tuberculosis (MDR-TB) is also a major public health issue. New
medication development could take several years with little guarantee, however repurposing current drugs could be effective in treating
tuberculosis patients. In our protocol that we highlight on the possibility of repurposing Chicoric Acid, 13-Cis Retinoic Acid, Minocycline,
and vitamin D as a novel quadrate therapy against Drug-resistant tuberculosis. Drug-resistant tuberculosis represents a global emergency,
requiring new drugs. Recently Minocycline was found to be highly potent in laboratory strains of Mycobacterium TB, and 30 drug-sensitive
and multidrug/extensively drug-resistant clinical strains were susceptible to clinically attainable dosages(12). The lung concentration-time
pro�les of a 7 mg/kg/day human-equivalent minocycline dosage yielded bacterial kill rates comparable to �rst-line antituberculosis
drugs(12). Extracellular bacilli were destroyed directly by minocycline. Minocycline also killed intracellular bacilli indirectly through
granzyme A-driven apoptosis(12). Furthermore, minocycline showed dose-dependent anti-in�ammatory effect, suggesting that it may
protect tuberculosis patients against immunopathology(12). A study showed that M. tuberculosis induced the expression of indoleamine
2,3-dioxygenase (IDO), an enzyme involved in tryptophan catabolism, in macrophages and in the lungs of animals (mice and macaque)
with active disease(13). In a macaque model of inhalation TB, suppression of IDO activity reduced bacterial burden, pathology, and
clinical signs of TB disease, leading to increased host survival. This increased protection was accompanied by increased lung T cell
proliferation, induction of inducible bronchus-associated lymphoid tissue and correlates of bacterial killing (13). A recent study showed
that Minocycline-induced signi�cantly inhibition of IDO expression(14). But Minocycline-induced inhibition of IDO expression is retinoid-
dependent(14). The combined treatment with minocycline and retinol, however, resulted in a striking, statistically signi�cant decrease in
IDO(14). Co-treatment with minocycline and retinol again resulted in decreased TNF-α and IL-6 levels(14). A study showed that IL-6
inhibits IFN-γ induced autophagy in Mycobacterium (TB) H37Rv infected macrophages(15). As well as neutralization of endogenous IL-6
by anti-IL-6 antibody signi�cantly enhances the IFN-γ mediated killing of the intracellular bacteria(15). Minocycline’s anti-in�ammatory
effects are mediated through RAR signaling(14). Therefore, The combined treatment with minocycline and retinol is expected to
effectively inhibit (TB) and its in�ammatory complication, All-trans-retinoic acid (RA), an active form of vitamin A, has the ability to reduce
human mortality through effects that are considered to be related to the immune system (16). Vitamin A de�ciency results in multiple
abnormalities of innate and adaptive immunity involving cell differentiation, hematopoiesis, and blood and lymphoid organ cell
populations, and the organism’s ability to respond to challenges by pathogens, antigens, and mitogens(17,18). Fortunately, Retinoic Acid
signi�cantly inhibits the in vivo growth of M. tuberculosis and the development of tuberculosis(19).In addition to, 13-Cis RA and Chicoric
Acid ( CA ) enhanced the cell surface expression of HLA-DR and CD14 molecules on U937 macrophages and prevented the growth of Mtb
within macrophages(20). Moreover, 13-cis RA and CA, have increased NO generation compared to untreated control macrophages,
signi�cantly(20). Both drugs have a signi�cant inhibitory effect on Mtb growth but CA at the highest concentration was more potent than
13-cis RA(20). Therefore we will use retinoic acid to induce the effect of Minocycline as well as its ability to inhibit tuberculosis in
combination with CA .Recent data showed that Vitamin D support innate immune responses to Mycobacterium TB and Low vitamin D
levels were associated with a 5-fold increased risk for progression to tuberculosis(21). De�ciency of vitamin D has long been implicated in
activation of (TB) (21). Serum vitamin D in TB patients are lower than in healthy controls(21). Vitamin D has been found to speed up the
clearance of (TB) bacteria from the lungs of people with multi-drug resistant TB, according to a study of 1,850 patients(22). It was
showed that Vitamin D receptor (VDR) must form a heterodimer complex with retinoid X receptor (RXR) to regulate gene transcription(23).
While little is known of the molecular determinants of basal expression of the VDR in cells, the VDR gene is known to be regulated by a
variety of hormones including PTH, retinoic acid, and the glucocorticoids (23). Retinol plays a crucial role in lung development and
signaling the vitamin D pathway. 9-cis-retinoic acid, an active vitamin A metabolite and the ligand of RXR, assists VDR signaling and
suppresses the degradation of circulating vitamin D(24).

I) Part of COVID-19
Before the COVID-19 outbreak, TB had been the most fatal infectious disease in the world for many years (25). Globally, an estimated 10
million people contracted TB and 1.4 million died from TB in 2019 (25). At present, evidence suggests that the main transmission route of
both COVID-19 and TB is via respiratory droplets, and their main target are the lungs, which can lead to a worse outcome among COVID-
19 and TB coinfection patients (aptly abbreviated COVID-TB) (26, 25). Older age, especially >65 years, may be a risk factor for death from
COVID-TB, consistent with previous �ndings indicating that the mortality rate from COVID-19 increases exponentially with age (27,28,25).
COVID-TB patients had a much higher rate of comorbidities than COVID-19 patients (56.41 vs. 25.1%) (29). Therefore, due to the high
prevalence of both of these infectious diseases and the potential worse prognosis of coinfection, an intensive investigation of COVID-TB
cases may be of great clinical signi�cance (30,31,25 ).Drug repurposing or repositioning is a well-known strategy that seeks to deploy
existing licensed drugs for newer indications and provides the quickest possible transition from bench to clinics for unmet therapeutic
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needs. Given the current, urgent, and dire need for effective therapies against novel coronavirus-19 and confection with both COVID-19
and multidrug-resistant tuberculosis (MDR-TB), this approach is particularly appealing. Here we indicate that this quadrate therapy used
as a potent treatment against multidrug-resistant tuberculosis (MDR-TB) could be used against COVID-19.

Because of the potent documented anti-in�ammatory features of minocycline and its well-known safety and interaction pro�le, relatively
low costs, and widespread availability It offers distinct advantages in terms of potential e�cacy in patients with life-threatening acute
respiratory distress syndrome (ARDS) and myocardial injury. Minocycline is a semi-synthetic tetracycline analogue with broad-spectrum
activity against gram-positive and gram-negative bacteria, Rickettsia, Mycoplasma pneumoniae, Chlamydia, and Plasmodium spp., as
well as a variety of spirochetes(32,33).The anti-in�ammatory and immunomodulatory effects of minocycline may be useful in the
treatment of COVID-19 patients, especially if they have respiratory issues such ARDS or multiorgan damage. As previously noted, COVID-
19-associated ARDS is caused by a cytokine storm, with IL-6 and other cytokines playing a critical role in inducing organ damage and
mortality. Minocycline has been shown to suppress the secretion of cytokines such as IL-6, IL-2, and TNF-, suggesting that it may be
useful in the treatment of cytokine release syndrome caused by disease.. (34,35,36). Furthermore, cell cultures treated with minocycline
showed considerable suppression of activated phagocytes and IF- expression in CD8 + T cells(37). Chemically modi�ed tetracyclines
(CMT), particularly CMT-3, signi�cantly delayed the development of acute respiratory distress syndrome (ARDS) and prolonged survival in
treated animals compared to the control group in several preclinical studies involving acute respiratory distress syndrome models.
Tetracycline treatment was also effective in decreasing ARDS histological lesions in these animals(38,39). Even when used chronically at
doses up to 200 mg/day, the highest approved dosage, the drug is generally safe and well-tolerated by patients(40,41).It was showed that
Minocycline’s anti-in�ammatory effects are mediated through RAR signaling(14). Therefore, The combined treatment with minocycline
and retinol is expected to effectively inhibit COVID-19 and its in�ammatory complication. Interestingly, it was that 13 cis retinoic acid
protect individuals treated for acne against COVID-19. Our clinical trial on assessing the e�cacy and safety of 13 cis retinoic acid against
COVID-19 was the �rst clinical study in literature indicted the possibility of repurposing 13 cis retinoic acid against COVID-19. This clinical
study is the �rst clinical study in literature (submitted on 20 April, 2020) which demonstrated that Isotretinoin will provide complete
protection against COVID-19

(ClinicalTrials.gov Identi�er: NCT04353180).

In addition to our clinical study in which we suggested that aerosolized all trans retinoic acid will potentially act against COVID-19
(ClinicalTrials.gov Identi�er: NCT04396067)( https://covid19-help.org/substance/tretinoin).

Isotretinoin, a retinoid derivative of vitamin A, is used in the treatment of severe acne. It is the strongest down-regulator of ACE-2 receptors.
It has been documented that isotretinoin is a protease inhibitors and can be a taken as a target therapy in COVID-19(42). After our clinical
trial many studies con�rmed our suggestion and found that isotretinoin and all trans retinoic acid could protect individuals against
COVID-19 complication (43,44,45,46,47,48).

Vitamin D, a steroid and versatile hormone, plays crucial roles in phosphorus–calcium metabolism and in the immune system of both
humans and animals(50)Numerous studies have revealed a wide range of pharmacological and physiological functions of vitamin D. It
has anti-in�ammatory, antioxidant, and antiviral effects. Besides this, it has crucial regulatory roles in the adaptive and innate immune
systems.(51)It was shown that vitamin D de�ciency is quite common among COVID‐19 patients(49,52).A recent clinical study showed
that COVID‐19 patients supplemented with vitamin D had less severe symptoms of the disease(53).Another compound, chicoric acid, has
also shown potent antiviral effects against herpes simplex, in�uenza, enterovirus, hepatitis B virus, HIV, vaccinia virus, and vesicular
stomatitis virus (VSV)-Ebola (54). In HIV-1, chicoric acid and its derivatives inhibit the enzyme integrase, the function of which is the
integration of the viral DNA into the host genome, leading to the replication of virus (55). Treatment with Echinacea has been shown to
retain the activity of NK cells and monocytes, which provides nonspeci�c immunity and eliminates virus-containing cells (56). E. purpurea
roots showed antiviral activity against in�uenza, herpes virus, and VSV in resistant mouse L929 cells (57).

Study description
This double blinded, randomized, placebo controlled trial on the clinical e�cacy and antimicrobial mechanisms of quadrate therapy
(Chicoric Acid, 13-Cis Retinoic Acid(Aerosolized), Minocycline and Vitamin D) as a Potent Quadrate Therapy Against confection with
COVID-19 and MDR-TB Tuberculosis. 200 men and women will be enrolled, who are age 18 to 65 years inclusive, have at least two
positive sputum smears for tuberculosis (TB), and have given informed consent to participate in the study. All of the enrollees will have
active MDR-TB and COVID-19. The effect of the quadrate therapy status will be examined in the context of a randomized trial conducted
in Egyptian or Saudi Arabian Subjects will be randomized to receive either the quadrate therapy or placebo from the start of their TB
therapy, through the 1 months of anti-TB therapy, and until the last recruited patient reaches 6 months of follow up. Thus, the �rst subject
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is likely to be followed for 12 months, assuming the duration of recruitment is 12 months. The endpoints of interest include bacteriologic
cure, immune response parameters, and clinical outcomes. The researchers will also examine the utility of these immune response
parameters as surrogate markers for treatment e�cacy in TB, irrespective of the quadrate therapy and other risk factors. The study will be
carried out as a collaborative effort between. Kafr elshiekh university ,Faculty of Medicine, Egypt and First health cluster ,Ministry of
health ,Saudia Arabia. Subjects will be randomly assigned to receive A) Minocycline i.v. 4,5 mg/kg gradual in 2 divided doses increases
from 4,5 mg/kg from the �rst week to 7.5 and 10 mg/kg to the last week. In addition to Aerosolized 13 cis retinoic acid or All trans retinoic
acid or 9 cis retinoic acid gradual in 2 divided doses increases from 0.2 mg/kg/day to 4 mg/kg/day as inhaled retinoic acid therapy for 30
days. Moreover, the patients will receive Echinacea Purpurea Extract Capsules Polyphenols Chicoric Acid .Chicoric acid (also known as
cichoric acid and dicaffeoyltar- taric acid) is the main phenolic compound found in Echinacea purpurea. Echinacea phytochemical pro�le
Each tablet is comprised of the equivalent of 1275 mg of echinacea root, as follows: A) Echinacea purpurea - 675 mg root yields 112.5 mg
dried extract, standardized to contain 2.1mg alkamides. Each batch of tablets Caffeic acid derivative levels are typically as follows:
caftaric acid = 0.5 to 2.0 mg/tablet; cichoric acid = 3.4 to 8.5 mg/tablet; chlorogenic acid = < 0.5 mg/tablet; dicaffeoyl quinic acids
(including cynarin) = 0.7 to 2.0 mg/tablet; echinacoside = 1.0 to 1.7 mg/tablet. Furthermore, the patients will receive

Material And Methods

Active Comparator: 13 cis retinoic acid, Minocycline, Chicroic Acid and
Vitamin D for (MDR-TB)
50 subjects will be randomly assigned to receive A) Minocycline i.v. 4,5 mg/kg gradual in 2 divided doses increases from 4,5 mg/kg from
the �rst week to 7.5 and 10 mg/kg to the last week. In addition to Aerosolized 13 cis retinoic acid in gradual 2 divided doses increases
from 0.2 mg/kg/day to 4 mg/kg/day as inhaled retinoic acid therapy for 30 days. Moreover, the patients will receive Echinacea Purpurea
Extract Capsules Polyphenols Chicoric Acid. Echinacea phytochemical pro�le Each tablet is comprised of the equivalent of 1275 mg of
echinacea root, as follows: A) Echinacea purpurea - 675 mg root yields 112.5 mg dried extract, standardized to contain 2.1mg alkamides.
Each batch of tablets contain choric acid choric acid = 3.4 to 8.5 mg/tablet.. Furthermore, the patients will receive Cholecalciferol(Vitamin
D) Intramuscular injection of 600,000 units of Cholecalciferol for 2 doses given at week 0 and week 4

Active Comparator: 9 cis retinoic acid, Minocycline,Chicroic Acid and Vitamin
D for (MDR-TB)
50 subjects will be randomly assigned to receive A) Minocycline i.v. 4,5 mg/kg gradual in 2 divided doses increases from 4,5 mg/kg from
the �rst week to 7.5 and 10 mg/kg to the last week. In addition to Aerosolized 9 cis retinoic acid in gradual 2 divided doses increases from
0.2 mg/kg/day to 4 mg/kg/day as inhaled retinoic acid therapy for 30 days. Moreover, the patients will receive Echinacea Purpurea
Extract Capsules Polyphenols Chicoric Acid. Echinacea phytochemical pro�le Each tablet is comprised of the equivalent of 1275 mg of
echinacea root, as follows: A) Echinacea purpurea - 675 mg root yields 112.5 mg dried extract, standardized to contain 2.1mg alkamides.
Each batch of tablets contain choric acid = 3.4 to 8.5 mg/tablet. Furthermore, the patients will receive Cholecalciferol(Vitamin D)
Intramuscular injection of 600,000 units of Cholecalciferol for 2doses given at week 0 and week 4

Active Comparator: All trans retinoic acid, Minocycline,Chicroic Acid and
Vitamin D for (MDR-TB)
50 subjects will be randomly assigned to receive A) Minocycline i.v. 4,5 mg/kg gradual in 2 divided doses increases from 4,5 mg/kg from
the �rst week to 7.5 and 10 mg/kg to the last week. In addition to Aerosolized All trans retinoic acid in gradual 2 divided doses increases
from 0.2 mg/kg/day to 4 mg/kg/day as inhaled retinoic acid therapy for 30 days. Moreover, the patients will receive Echinacea Purpurea
Extract Capsules Polyphenols Chicoric Acid. Echinacea phytochemical pro�le Each tablet is comprised of the equivalent of 1275 mg of
echinacea root, as follows:A) Echinacea purpurea - 675 mg root yields 112.5 mg dried extract, standardized to contain 2.1mg alkamides.
Each batch of tablets contain choric acid = 3.4 to 8.5 mg/tablet. Furthermore, the patients will receive Cholecalciferol(Vitamin D)
Intramuscular injection of 600,000 units of Cholecalciferol for 2 doses given at week 0 and week 4

Active Comparator: 13 cis retinoic acid, Minocycline, Chicroic Acid and Vitamin D For (COVID-19 and MDR- TB)

50 subjects with confection of COVID-19 and multidrug-resistant tuberculosis (MDR-TB) will be randomly assigned to receive A)
Minocycline i.v. 4,5 mg/kg gradual in 2 divided doses increases from 4,5 mg/kg from the �rst week to 7.5 and 10 mg/kg to the last week.
In addition to Aerosolized 13 cis retinoic acid in gradual 2 divided doses increases from 0.2 mg/kg/day to 4 mg/kg/day as inhaled
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retinoic acid therapy for 30 days. Moreover, the patients will receive Echinacea Purpurea Extract Capsules Polyphenols Chicoric Acid.
Echinacea phytochemical pro�le Each tablet is comprised of the equivalent of 1275 mg of echinacea root, as follows: A) Echinacea
purpurea - 675 mg root yields 112.5 mg dried extract, standardized to contain 2.1mg alkamides. Each batch of tablets contain choric acid
= 3.4 to 8.5 mg/tablet. Furthermore, the patients will receive Cholecalciferol(Vitamin D) Intramuscular injection of 600,000 units of
Cholecalciferol for 2 doses given at week 0 and week 4

Active Comparator: All trans retinoic acid, Minocycline, Chicroic Acid and Vitamin D For (COVID-19 and MDR- TB)

50 subjects with confection of COVID-19 and multidrug-resistant tuberculosis (MDR-TB) will be randomly assigned to receive A)
Minocycline i.v. 4,5 mg/kg gradual in 2 divided doses increases from 4,5 mg/kg from the �rst week to 7.5 and 10 mg/kg to the last week.
In addition to Aerosolized All trans retinoic acid in gradual 2 divided doses increases from 0.2 mg/kg/day to 4 mg/kg/day as inhaled
retinoic acid therapy for 30 days. Moreover, the patients will receive Echinacea Purpurea Extract Capsules Polyphenols Chicoric Acid.
Echinacea phytochemical pro�le Each tablet is comprised of the equivalent of 1275 mg of echinacea root, as follows: A) Echinacea
purpurea - 675 mg root yields 112.5 mg dried extract, standardized to contain 2.1mg alkamides. Each batch of tablets contain choric acid
= 3.4 to 8.5 mg/tablet. Furthermore, the patients will receive Cholecalciferol(Vitamin D) Intramuscular injection of 600,000 units of
Cholecalciferol for 2 doses given at week 0 and week 4

Placebo Comparator: The standard therapy
The standard therapy 100 infected patients with confection of COVID-19 and MDR-TB will receive the standard therapy for tuberculosis
for 30 days

Anticipated Results And Measurements Outcomes
Primary Outcome Measure:

1. The primary outcome for this intent-to-treat trial is the time to Mycobacterium tuberculosis sputum culture conversion to negative and
COVID-19 PCR result obtained with negative [Time Frame: Up to 4 weeks]

Secondary Outcome Measures:

1. Sputum culture result (positive or negative)& COVID-19 PCR (positive or negative) [Time Frame: 2 weeks after therapy start date]

2. Immune function [Time Frame: one month]

Immune responses will be assessed by the superoxide bursts and proteolytic capacities of macrophages and monocytes. Activity indexes
will be assessed by comparing mean substrate and calibration �uorescence.

3. Incidence of probable/con�rmed TB; change in weight (mean weight gain) [Time Frame: one month up to 12 months]

4. Serum levels of CRP and ESR [Time Frame: one month]
5. All-cause mortality rate [Time Frame: one month]
6. Qualitative (positive/negative) and quantitative (mean change in counts) reversion of the T-cell assay [Time Frame: one month]
7. Absolute lymphocyte counts (CD4,CD8 and CD25+FOXP3+ Regulatory T) [Time Frame: one month]
8. Measurement of cytokine (IFN-gamma and alpha, IL-6, IL-10, TNF-alpha, TGF-beta) levels produced in response to M. tb. [Time Frame:
one month]
9. Vitamin D status [Time Frame: one month]

Serum 25(OH)D concentrations

10. Retinoic acid status [Time Frame: one month]

Serum Retinoic acid concentrations

11. Minocycline status [Time Frame: one month]

Serum Minocycline concentrations

12. Serum indoleamine 2,3-dioxygenase (IDO) enzyme status [Time Frame: one month]
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Serum indoleamine 2,3-dioxygenase (IDO) enzyme concentration

13. Chicoric Acid status [Time Frame: one month]

Serum Chicoric Acid concentrations

ETHICAL CONCIDERATION • Before conducting present study, the approval of the ethics committee and the research council of

Both Kafr-Elshiekh university ,Faculty of Medicine and National committee of Bioethics (H-01-R-009), Riyadh, Saudia Arabia. Written
consent will be taken from the study participants (Patients & control) after explaining the aim of the study to them.

. • All research steps will be recorded in IRCT. • Written consent is obtained from all patients before entering the study. • We will provide
patients with complete and clear information about the research process. • At each phase of the study, patients are allowed to leave the
study. • The medical record of all patients are fully preserved
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