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Ab s t r ac t
Background: Immune dysregulation is one of the main reasons for mortality and morbidity in coronavirus disease 2019 (COVID-19).  
Mycobacterium w (Mw) is recently approved for gram-negative sepsis. Moreover, it is also found effective in COVID-19 patients in previous studies. 
The traditional route of administration for Mw is intradermal, which has a limitation of administering 0.1 mL per injection and local injection 
site reaction. Intravenous (IV) administration of Mw has not been explored in COVID-19. We report the retrospective analysis of six critically ill 
COVID-19 patients who received Mw (IV).
Patients and methods: At baseline, all patients in this case series required O2 supplementation, and their inflammatory biomarkers were 
elevated. All patients received 0.6 mL Mw (high-dose) in normal saline along with the standard-of-care treatment.
Results: After Mw administration, gradual improvement in O2 requirement was observed and patients were discharged from the hospital with 
no mortality. A reduction in mean C-reactive protein (CRP) (51.48–18.52 mg/dL), interleukin-6 (IL-6) (260.22–14.47 pg/mL), and FiO2 (81.67–43.33) 
was also observed. No side effects were observed with the use of Mw by IV route.
Conclusion: Use of 0.6 mL Mw by IV route in this case series was associated with decreased O2 supplementation without any side effects in 
critically ill patients of COVID-19. 
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In t r o d u c t i o n
Coronavirus disease 2019 (COVID-19) pneumonia is associated 
with significant mortality and morbidity particularly in critically ill 
patients requiring O2 supplementation.1 Morbidity and mortality 
associated with sepsis (bacterial as well as viral, including COVID-19) 
is due to infection-induced immune dysregulation (impaired 
immune homeostasis) rather than infection per se.2,3 Establishment 
of immune homeostasis is one of the suggested approaches to 
reduce the morbidity and mortality associated with COVID-19, 
especially in critically ill patients.4

Mycobacterium w (Mw) is an immunomodulator approved 
for the treatment of gram-negative sepsis,5 which helps 
in reestablishing immune homeostasis. It also reduces the 
mortality associated with gram-negative sepsis.6 The efficacy 
of Mw in gram-negative sepsis is propor tionate to the 
administered dose of Mw. The recommended dose of Mw for 
gram-negative sepsis is 0.3 mL daily for 3 days. And 0.3 mL of 
Mw needs to be administered as three intradermal injections 
of 0.1 mL each, as intradermal route has a limitation of dose per 
site of 0.1 mL. Like Bacille Calmette-Guerin, intradermal Mw is 
also associated with local site reaction. Immune dysregulation 
seen in gram-negative sepsis and COVID-19 is identical.7 The 
use of intradermal Mw in the management of COVID-19 is also 
associated with improved outcomes.8–10

Intravenous (IV) administration of mycobacterial immuno- 
modulator is associated with better immune response in 
lung parenchyma compared to intradermal administration.11 
Administration of Mw by the IV route is also described to be safe 
and effective.12 IV route of administration of Mw offers (i) ease of 
administration as it can be given through the secured ongoing 
IV line, (ii) ability to give desired additional amount as a single 
injection, and (iii) delivery of the drug to the lungs. Intradermal 
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administration needs additional training/skill that is not required 
for IV administration in the intensive care unit setting. The 
highest dose administered so far by intradermal route is 0.3 mL/
day compared to a dose as high as 5.0  mL/day by IV route.12,13 
IV administration of Mw in the management of gram-negative 
sepsis or COVID-19 is not known. In this case series, we present 
retrospective analysis of the administration of 0.6 mL/day of Mw 
by IV route in the critically ill patients of COVID-19.

Ca s e De s c r i p t i o n
This case series describes the clinical course of six critically ill 
patients (three male and three female) treated with IV Mw. All 
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the patients had COVID-19, confirmed by reverse transcriptase-
polymerase chain reaction (RT-PCR) test, and were receiving 
supplemental O2. All but one patient had associated comorbidities 
like diabetes mellitus, hypertension, obesity, histor y of 
CABG, and splenic vein thrombosis (Table 1). Baseline mean 
C-reactive protein (CRP) was 51.48 mg/dL. Supplemental O2 was 
provided by noninvasive mechanical ventilation to four and via  
non-rebreathing mask or nasal cannula to the others. All patients 
received inj remdesivir, methylprednisolone, and antibiotics 
(doxycycline or azithromycin) as per institutional protocol 
along with Mw (Sepsivac, Cadila Pharmaceuticals, Ahmedabad, 
India). Mw was administered as 0.6 mL of Mw per day diluted 
with 100  mL of normal saline and was administered for three 
consecutive days through IV line secured for the administration 
of medications within 1 to 2  hours of administration of 
glucocorticoids. 

Mw was well-tolerated in all patients, and no adverse event 
was seen. All the patients improved and were discharged from 
the hospital. Following the administration of Mw for 3 days, there 
was an improvement in FiO2 (Fig. 1) in all and a reduction in O2 
requirement in all but one patient. Reduction in supplemental 
O2 requirement device (graded as per the increasing requirement 
of O2 supplementation device; patient on room air being grade 
0 and requirement of mechanical ventilation being grade 5) was 
associated with a decrease in CRP (Table 2; Fig. 2). The patient 
with no change in supplemental O2 requirement had an increase 
in CRP. Interleukin-6 (IL-6) reduction was seen in all patients. The 
mean change in CRP, IL-6, and FiO2 was from 51.48 to 18.52 mg/dL  
(p  =  0.079), 260.22 to 14.47  pg/mL (p  =  0.355), 81.67 to 43.33 
(p = 0.029), respectively, on day 4 after the administration of Mw 
for three consecutive days.

Di s c u s s i o n
Spike—S protein-induced upregulation of endosomal TLRs—is 
responsible for immune dysregulation seen in COVID-19. Mw 

Fig. 1: Changes in O2 requirement status after the administration  
of Mw 0.6  mL for three consecutive days. Grade 0—room air (RA); 
grade 1—nasal cannula (NC); grade 2—non-rebreathing mask 
ventilation (NRBM); grade 3—high-flow nasal cannula (HFNC); grade 
4—noninvasive ventilation (NIV); grade 5—mechanical ventilation

Table 1: Baseline characteristics

Patients 1 2 3 4 5 6

Age/sex 85/F 49/F 54/M 24/M 53/F 73/M

Ct value 26 32 24 15 25 20

Comorbidities Diabetes mellitus,  
hypertension

Morbid obesity Splenic vein  
thrombosis

— Diabetes  
mellitus

CABG

O2 requirement NIV NIV NIV NC NRBM NIV

Symptoms Fever, breathlessness,  
dyspnea

Ct, cycle threshold; NIV, noninvasive ventilation; NC, nasal cannula; NRBM, non-rebreathing mask; CABG, coronary artery bypass grafting

Table 2: Changes following IV Mw for 3 days along with standard treatment

Patients

1 2 3 4 5 6

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

O2 (Fi)   95 75 100 70 70 55 75 RA 80 RA 70 60

Mode of O2  
supplement NIV NIV NIV HFNC NIV NRBM NC RA NRBM RA NIV NRBM

CRP   28 51   73   7 78   9     45.78 7.8   14.1   13.3 70 23

IL6 941 19     10.8  NA 16.2     5.6   11.7 NA 36 23   47.7   10.3
NIV, noninvasive ventilation; HFNC, high-flow nasal cannula; NC, nasal cannula; NRBM, non-rebreathing mask; RA, room air

is known to induce TLR2 (Th1 response) while downregulating 
upregulated endosomal TLRs to reestablish immune homeostasis, 
thereby improving outcomes in the management of Gram-
negative sepsis.6,9,14 Mw is also known to improve CD4 count 
in immunocompromised individuals with lower CD4 count.15 
Conventional route of administration of Mw is the intradermal 
route. In this study, the IV route of administration allowed ease 
of administration as well as higher dose (0.6  mL/day instead of 
0.3 mL/day). This was found to be safe. It was also associated with 
improvement in lung function as indicated by a change in FiO2 and 
mode of O2 supplementation. 
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Fig. 2: Change in CRP after the administration of Mw

The observed improvement in O2 requirement in patients 
could be attributed to the improvement in the pulmonary 
pathology. This was also evident by a decrease in the mode of O2 
supplementation.

Safety of addition of 0.6 mL of Mw to standard of treatment 
observed in this case series is in accordance with previous 
reports.12,13 It also paves way for evaluating Mw via the IV route in 
a larger study.
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