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Autologous whole blood injection is used for various indications. It has an immunomodulatory action
on the immune system. A randomized controlled two-arm study was conducted to determine IL-6
levels, CT changes and mortality among adult COVID-19 patients. The trial included 30 patients
divided into two groups. The interventional group received 2 doses of 2.5 ml of autologous whole
blood injection spaced 2 days apart. There was a statistically significant reduction in IL-6 levels on
day 6 in the group receiving treatment. CT score improved in patients who received treatment. No
cases of mortality were reported in the treatment group. Autologous whole blood injection can be
used as a simple, low-cost adjuvant in the treatment of adult COVID-19 patients, regardless of
disease severity.
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Introduction
Coronavirus disease 2019 (COVID-19) is caused by
severe acute respiratory syndrome–coronavirus 2
(SARS-CoV-2) and has become a global pandemic of
the highest concern. The severity of COVID-19 has
been measured by several parameters such as
organ dysfunction, biochemical parameters,
radiological findings, duration of intervention,
quality of life, viral burden, survival, clinical
progression and others [1]. The main cause of
death is acute respiratory distress syndrome with
the cytokine storm [2]. The release of pro-
inflammatory cytokines such as interleukin-6 (IL-6)
might play a key role in the pathophysiology of
COVID-19. [3]. IL-6 level is increased in the
cytokine storm and it promotes a Th2
differentiation, leading to respiratory failure and
death in COVID-19 patients [4,5].

Current treatments for COVID-19 are limited either
by their side effects or their affordability and
availability. Autologous whole blood (AWB) injection
is a simple, low-cost and easily accessible treatment
with minimum side effects. It has been used as a
treatment for various indications including chronic
urticaria, atopic dermatitis, herpes virus infections,
epicondylitis, post-operative ocular hypotony and
others [6,7]. It has an immunomodulatory action
that can skew the Th2 cytokine pattern to Th1,
leading to a better prognosis in COVID-19 patients
by reducing the cytokine storm [6,8]. It can also act
as a vaccine as the antigens present in the whole
blood are processed and presented to the immune
system by the dendritic cells of the muscle,
generating an antigen-specific response in the body
[9,10]. This is the first study to use unprocessed
AWB injection in the treatment of COVID-19
infection.

Methods
An open label, two-arm, parallel, randomized
control, small scale preliminary study was
conducted to determine the severity outcomes in
terms of CT chest severity score, IL-6 levels and
mortality among adult COVID-19 patients of mild,
moderate and severe disease. The trial was
approved by Shifa Hospital – Institutional Ethics
Committee (ECR/1244/Inst/TN/2019) and
registered with the Clinical Trial Registry of India
(CTRI/2020/09/027904). Written informed consent
was obtained from all patients.

The trial included 30 patients admitted to Shifa
Hospital, Tirunelveli, Tamil Nadu, India. The duration
of the study was 6 months between October 2020
and March 2021. Inclusion criteria: Reverse
Transcription PCR (RT-PCR) confirmed cases of
clinically suspected cases with CT chest features
consistent with COVID-19 aged 18 years old and
older, regardless of disease severity. Exclusion
criteria: Patients on anti-platelets or anti-
coagulants, bleeding disorders, chronic illnesses
(e.g., ischemic heart disease, heart failure,
cardiomyopathy, chronic renal disease, chronic liver
disease) and pregnant and lactating women were
excluded from the study. A detailed history and
clinical examination were done and documented in a
pre-structured proforma. CT chest was done on
enrollment day, day 7 and 14. Quantitative serum
IL-6 levels were done on enrollment day, day 3, 6, 9
and 12. All patients were followed up for 2 months
for mortality. Randomization: Patients were
randomized in a 1:1 manner as per a computerized
generated sequence on admission and they were
assigned to one of two groups: group A receiving
standard COVID treatment plus intramuscular AWB
injections and group B receiving standard COVID
treatment alone.

Intervention: Participants in group B (control arm)
received standard COVID treatment as per the
institution’s protocol. Participants in group A
(interventional arm) received standard treatments
and observations as per the control group and in
addition received intramuscular (intragluteal)
injection of 2.5 ml of their own unmodified venous
whole blood using a 22 G needle and a 5 ml syringe.
The freshly drawn venous blood was administered
within a minute into the gluteal muscle of the same
individual on enrollment day and day 3. The
injections were administered by nursing staff under
the direct observation of the principal investigator.
Side effects of the intervention were recorded.

Outcomes: Primary outcomes were assessed for CT
chest severity score, IL-6 levels and mortality.
Categorization into normal, mild, moderate and
severe was done for CT score and IL-6 levels based
on their scores and levels, respectively. Participants
with CT score less than or equal to 8/25 were
categorized as mild scores. Those with CT score 9-
15/25 were categorized as moderate score and
those above 15/25 were categorized as severe
score. An IL-6 level less than 7 pg/ml was
considered normal. A value of 8-15 pg/ml was
categorized as mild rise.
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Those with level 15-100 pg/ml were categorized as
moderate rise and those above 100 pg/ml were
categorized as a severe rise in IL-6 levels. Sample
size calculation: The exploratory trial design did not
mandate sample size calculation for efficacy. Being a
new intervention, ethical clearance was granted for
30 patients.

Statistical analysis: Data was entered into SPSS
software (version 17.0). Baseline categorical and
continuous variables were compared between the
groups using Fisher’s exact test and unpaired t-test,
respectively. A Chi-square test was done to
determine the significance of changes in CT score
and IL-6 levels and a p-value of <0.05 was taken as
a statistically significant difference.

Results
A total of 30 patients were enrolled in the trial; 15
patients were included per study arm. The
demographics, history, co-morbidities and pre-
treatment disease severity were comparable among
both groups. The mean age was 59.8 ± 12.04 years
(mean ± SD) and 63.33% were males. The duration
of illness before the assessment was an average of
4.63 days.

Improvement from moderate to mild CT score was
seen in 2 (13.33%) patients on day 7 in the
interventional arm. In group B (control arm), 3
(11.11%) patients deteriorated from moderate to
severe CT score on day 7. But the differences were
not statistically significant (p = 0.065) (Table 1).
Improvement in IL-6 levels (severe to moderate in
6.67%, moderate to mild in 13.33%, moderate to
normal in 6.67% and mild to normal in 26.67%)
was seen in 8 (53.33%) patients on day 6 in the
interventional arm. Deterioration in IL-6 levels
(normal to mild in 20%, normal to moderate in
6.67% and mild to moderate in 20%) was seen in 7
(58.33%) patients on day 6 in the control arm. The
differences were statistically significant (p = 0.001)
(Table 2).

There were 3 in-hospital deaths in group B within 5
days of admission whereas all patients in group A
who received AWB injections survived. All 3 patients
who died in group B had mild to moderate disease
with high IL-6 levels on admission. No side effects of
AWB injection were noted apart from minimal pain
on injection.

Discussion
Autologous blood therapy finds its application in
both complementary medicine and general medical
use for many years.

There are different methods of applying autologous
blood: intravenous injection, intramuscular injection
and local injection at diseased sites.[6] In a study
by John H. Olwin et al [7], unmodified autologous
whole blood was successfully used in treating

 

Table-1: Comparison of CT changes on day 7 in both groups
  Total P-value

No changes Improved Deteriorate

Group Group A Count 13 2 0 15 0.065

% within Group 86.7% 13.3% 0.0% 100.0%

Group B Count 9 0 3 12

% within Group 75.0% 0.0% 25.0% 100.0%

Total Count 22 2 3 27

% within Group 81.5% 7.4% 11.1% 100.0%

Table-2: Comparison of changes in IL-6 levels on day 6 in both groups
  Total P value

No changes Improved Deteriorated

Group Group A Count 7 8 0 15 0.001

% within Group 46.7% 53.3% 0.0% 100.0%

Group B Count 5 0 7 12

% within Group 41.7% 0.0% 58.3% 100.0%

Total Count 12 8 7 27

% within Group 44.4% 29.6% 25.9% 100.0%
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22 patients with herpes zoster viral infection and 3
patients with herpes simplex viral infection. They
suggest the possibility of immunomodulation
resulting in increased interferons (IFN) α and γ and
interleukin-4 as an effector mechanism of AWB
injection. Unmodified AWB has also been used
successfully in treating chronic urticaria. The
proposed mechanism is immunomodulation
resulting in immune tolerance and desensitization to
histamine-releasing factors.[10]

Another proposed immunomodulatory action in
chronic urticaria includes a reduction in Th2
cytokines and promotion of Th1 cytokines.[6] Since
SARS-CoV-2 can suppress IFN signalling and impair
viral clearance [11], AWB injection may increase IFN
levels required for viral clearance. AWB injection
may also reduce Th2 cytokine levels resulting in
reduced inflammation in COVID-19. When
introduced into the gluteal muscle, the viral
antigens contained in the whole blood may also
desensitize the individual and thereby reduce the
hyperinflammatory response to the viral antigens.

Our study showed that two doses of 2.5 ml of AWB
injections spaced two days apart significantly
reduced the levels of IL-6 on day 6 in COVID-19
patients, regardless of pre-treatment disease
severity. There was also improvement in CT severity
scores on day 7 in the interventional arm. To the
best of our knowledge, no studies have been done
with unmodified AWB for treating COVID-19. It is
cheap, requiring only a disposable syringe and
needle and easy to administer by any healthcare
worker.

It is readily available and time-tested to be
extremely safe. It is thus a highly attractive
adjuvant for the treatment of all COVID-19 patients.
AWB injection as a vaccine for prophylaxis against
COVID-19 infection is an interesting proposal to be
explored. A large-scale study is required to confirm
the validity of the results.
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