
IMMUNOMODULATORY ACTION
• Increased activity of NK cell(Natural killer cell) 
• Increase of T helper cell (CD4+), cytotoxic T cell (CD8+)
• Increased activation of DC (Dendritic cell)
• Increased secretion of immunomodulatory cytokines
Ref) Clin Exp Pharmacol 2013, 3:4)

DIRECT ACTING EFFECT
• Increased expression of MHC class 1
• Inhibition of viral cell replication and growth
Ref) Clin Exp Pharmacol 2013, 3:4)

ANTIOXIDANT SKIN EFFECT
• Expected whitening effect due to increase in GSH (glutathione)
Ref) Bioorganic Chemistry 87 (2019) 743-752
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1. Dual Mechanism of Action

 

 

Thymomodulin prevents 
virus and bacteria 

infection by boosting 
the immune system. 

TThhyymmoossiinn  aa11  iiss  tthhee  pphhaarrmmaaccoollooggiiccaall  aaccttiivvaattiioonn  ppaarrtt  ooff  TThhyymmoommoodduulliinn,,  aanndd  tthhrroouugghh  iitt,,  tthhee  mmaattuurraattiioonn  ooff  TT--cceellll  aanndd  
BB--cceellll  iiss  eexxppeeddiitteedd,,  ssttrreennggtthheenniinngg  ooff  tthhee  aannttiibbooddyy  ssyynntthheessiiss  ttoo  iimmpprroovvee  tthhee  pphhaaggooccyyttee  rreeaaccttiioonn  ooff  tthhee  nneeuuttrrooccyyttee..   

IImmmmuunnoossttiimmuullaanntt  EEffffeecctt    
Increase in NK cell activity 
Increase of Helper T cell and expedited differentiation  
Increase in cytokines such as IL, IFN-alpha  
Increase in Cytotoxic T cell 
Increase in DC (Dendritic cells) activity  

IImmmmuunnee  DDaammppiinngg  EEffffeecctt    
Increase in Regulatory T-cell 

DDiirreecctt  AAccttiioonn  EEffffeecctt    
 Increased manifestation of antigen protein 

such as MHC within virus infected cells 

AAccttiioonn  MMeecchhaanniissmm 

01. 

IMMUNO
STIMULANT 
EFFECT
• Increase in NK cell activity

• Increase of Helper T cell and expedited differentiation

•Increase in cytokines such as IL, IFN-alpha

• Increase in Cytotoxic cell

•Increase in DC (Dendritic cells) activity

02. 

BOOSTS
IMMUNE SYSTEM
• Increase in Regulatory T-cell

03. 

DIRECT ACTION 
EFFECT
• Increased manifestation of antigen protein such 

as MHC within virus infected cells

Thymosin α1 is the pharmacological activation part of Thymomodulin, and through 

it, the maturation of T-cell and B-cell is expedited, strengthening of the antibody 

synthesis to improve the phagocyte reaction of the neutrocyte.  

Thymosin α1

Ref) Tuthill and King. Clin Exp Pharmacol 2013, 3:4

2. Direct-acting effects

1. Immune 
modulating 
Effects



Ref) Int.J.Mol.Sci.2021,22,124

2. Pharmacokinetics

PASylation Strongly Prolongs Tα1 Pharmacokinetics in Rats 

To mimic the clinically approved route of Thymosin α1 administration, the N-acetylated Tα1-PAS was injected 

subcutaneously into the dorsal area of rats (N = 5). The injected dose of 3.4 mg/kg Tα1-PAS was well tolerated 

without any drug-related adverse events or significant changes in body weight. The Tα1-PAS plasma levels 

at various sampling times were analyzed using a quantitative sandwich ELISA developed to detect only 

Tα1-PAS and no endogenous rat Tα1, which shares 100% sequence identity with the human peptide. The 

pharmacokinetic (PK) profile of Tα1-PAS (Figure) exhibited a typical curve according to the Bateman function, 

with a Cmax of 25.6 ± 4.4 mg/L at tmax = 22.7 ± 1.1 h. Curve fitting with the WinNonlin software revealed a 

drastically extended terminal half-life of 15.9 ± 0.9 h, which is more than 8-fold longer than the one for the 

native peptide (τ1/2 = 1.9 h) published for rats. The strong impact of PASylation on the PK profile is also 

reflected by other parameters such as the large area under the curve (AUC) and slow clearance (CL) (Table 1).

PK study of N-acetylated Tα1-PAS in rats. Tα1-PAS was subcutaneously injected at a dose of 3.4 mg/kg b.w. 

into female Wistar rats (N = 5). The concentration of the fusion protein in plasma was quantified using sandwich 

ELISA. Data were plotted against the sampling time post injection (p.i.) and fitted using a one-compartment 

model. The PK profile shows distinct absorption and elimination phases (for PK parameters, see Table 1). 

Table 1. Pharmacokinetic properties of Tα1-PAS in rats.

Figure.

Parameter Ta1-PAS

Cmax (mg/L) 25.6 ± 4.4

tmax (h) 22.7 ± 1.1

AUC0∞(h μg/mL) 1586.7 ± 295.1

τ1/2α (h) 15.7 ± 0.8

τ1/2β (h) 15.9 ± 0.9

CL (mL/h/kg) 2.2 ± 0.4
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3-1. Clinical data

1. Sub cancer therapy

1) Hepatocellular Carcinoma (HCC)

2) Non-small-cell lung cancer (NSCLC) 

A Chinese study of 32 patients being treated with TACE for HCC also demonstrated that the addition 

of Ta1 improved response, with a significant increase in survival compared to historical controls at 6, 9, 

and 12 months (p<0.05).
Ref) Tuthill and King. Clin Exp Pharmacol 2013,3:4

Abbreviations: HCC=hepatocellular carcinoma; TACE = transarterial chemoembolization; thymosin alpha 1

Figure: Ta1 improves survival in HCC treated with TACE. In a study with 32 Chinese patients being treated with TACE for HCC, the addition of Ta1 to the treatment 

(1.6 mg daily for 10 days) provided a significant increase in survival compared to historical controls at 6, 9, and 12 moths after TACE
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Sub cancer therapy

3) Melanoma Carcinoma

These positive effects led to the conduct of a large, randomized study in Europe in 488 subjects 

with metastatic melanoma. Addition of Tα1 to DTIC and IFN-alpha led to no further toxicity above the 

chemotherapy alone, but provided an increase in median Overall Survival (OS), Progression-Free Survival 

(PFS; significant for a dose of 3.2 mg Ta1 plus DTIC compared to control, p=0.04), tumor response (p=0.009).

DTIC IFN
1.6mg Tα1 

(N=97)

DTIC IFN
3.2mg Tα1 

(N=97)

DTIC IFN
6.4mg Tα1 

(N=98)

DTIC IFN
3.2mg Tα1 

(N=99)

Combined 
Total

Ta1 (N=391)

DTIC IFN
(Control) 

(N=97)

Median overall 
survival 

(months)
9.3 8.6 10.3 9.3 9.4 6.6

Progression-
free survival 6 

months (%)
12 21 13 16 16 9

Overall tumor 
response 

number (%)
7 (7.2%) 10 (10.3%) 6 (6.1%) 12 (12.1%) 35 (9.0%) 4 (4.1%)

Abbreviations: DTIC=decarbazine; IFN = interferon; LDH = lactate dehydrogenase; Tα1 = thymosin alpha 1

Figure: Tα1 prolongs survival in stage IV melanoma. In a European study with 488 subjects, addition of Tα1 to DTIC chemotherapy led to statistically significant 

improvement in overall survival, especially in patients with normal lactate dehydrogenase (LDH) levels.

Abbreviations: DTIC=decarbazine; IFN = interferon; N = number; Tα1 = thymosin alpha 1

Table: Ta1 improves OS, PFS, and tumor response in stage IV melanoma.
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4) Stomach cancer

5) Breast cancer

Twenty-two subjects in China with lung or breast cancer who had neurotoxicity after treatment with 

chemotherapy (grades 2-4) were treated with Tα1 during one of their chemotherapy cycles. After this 

combination treatment 10 of the subjects (45.4%) had a decrease in neurotoxicity scores (from 2 and 

3 down to 0 and 1).

Table. Response to Thymosin α1 and Interferon Co-administration in Breast Cancer Patients

Administered 
Medication Total RR

Complete 
Response 

Rate

Partial 
Response 

Rate

No. of 
response

Progression of 
disease

Median 
Survival Time

Thymosin α-1 45% 10% 35% 35% 20% 15.5 months

3-1. Clinical data

Ref)Ai Zheng 2004 23: 1428-1430

The response rate of chemotherapy is increased (43.3% vs 33.3%) in the group 
of patients who received Thymosin α1 treatment for gastric cancer patients, and 
side effects such as nausea, vomiting, and loss of appetite are reduced.

Study results showing that when chemotherapy and Ta-1 were 
administered in combination with gastric cancer patients, 
the treatment response rate was 10% higher than that of the 
control group.

In the case of gastric cancer patients, 

when DCF (DCF: Docetaxel, Cisplatin, 

Fluorouracil), an antitumor agent, and 

Thymosin α1 were administered in 

combination, the response rate was 

43.3%, which was higher than that 

of the DCF control group (33.3%). A 

research titled “Clinical observation 

of advanced gastric cancer treatment 

with thymosin alpha 1 and DCF 

combination” (2010) presented that 

side effects such as nausea, vomiting, 

and anorexia were also reduced when 

the combination treatment was used.

Ref) Annual ASCO Proceedings 2000, Thymosin alpha 1 
positively alters quality of  life in chemotherapy treated 
patients

Response rate DCF: Docetaxel, Cisplatin, Fluorouracil
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6) Quality of Life (QoL)

S
co

re

Sub Cancer Therapy

Ref) JI Immunother 2000 23: 588

Helps to reduce side effects such as nausea and vomiting that may appear 
after chemotherapy.

As a result of administering Tα-1 to patients undergoing antifertility treatment, it was found that the quality of 
life was improved in six items, including appetite, sleep, and fatigue.

Appetite Sleep Fatigue Vitality Condition Depression

Thymosin a1

Without Thymosin a1
4.6

4.4

4.2

4

3.8

3.6

3.4

3.2

Quality of Life

According to research, when thymosin alpha 1 'Ta-1' was injected to gastric cancer patients 

receiving chemotherapy (chemotherapy), overall quality of life was improved including △ 

improvement of appetite and sleep quality △ control of vitality and condition of life △ alleviation 

of fatigue and depression. When administered on a 5-point scale, various aspects in quality of life 

was improved including △ Appetite 3.99 -> 4.33 △ Sleep 4.1 -> 4.41 △ Fatigue 3.7 -> 4.05 △ Vitality 

3.84 -> 4.12 △ Condition 3.93 -> 4.29 △ Depression 3.72 -> 4.01.
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3-2. Clinical data

2. Infection (HBV, HBC, HIV)
1) Chronic Hepatitis B (CHB)

2) Chronic Hepatitis C (CHC)

Phase 2 trial in Mexico in 40 CHC subjects who were non-responders to previous therapy with IFN-alpha 

plus ribavirin had an end-of-treatment response rate of 53% and a sustained response rate of 21%, an 

improvement over historical comparison studies. 

A large European randomized, double-blind study with the same combination treatment of Ta1, PEG-IFN-

alpha, and ribavirin was recently conducted in 553 subjects who had failed to respond to previous PEG-IFN-

alpha/ribavirin treatment. Results showed that 13% of Ta1-treated subjects achieved sustained responses 

at week 72, versus 11% in the placebo group (p=0.407). In the prospectively defined secondary population of 

subjects who completed the full course of 48 weeks of triple combination treatment, the primary endpoint 

achieved statistical significance for the difference in sustained viral response between the Ta1 treated group 

and the placebo group (p=0.048).

Ref) Viral hepat1:52-9(2012)

Abbreviations: CHB =  chronic hepatitis B; IFN = interferon; Ta1 = thymosin alpha 1; vs. = versus
Data from Chang Gung Memorial Hospital, the major site of the study

Abbreviations: HBV = hepatitis B 
virus; IFN = interferon

Figure. Ta1 improves response 
in difficult-to-treat hepatitis B. 
A randomized, controlled study 
comparing the responses of Ta1, 
IFN-alpha, and untreated historical 
control subjects with the difficult-
to-treat HbeAg-positive hepatitis B 
infection show improved response 
(HBV DNA negative) at the end of 
follow-up, after treatment with Ta1.

Demonstrates typical results seen in these CHB studies. This was a multicenter, randomized, controlled study evaluating Ta1
versus IFN-alpha2b in 33 difficult-to-treat subjects infected with the hepatitis B precore mutant virus, who are characterized by being
HBeAg negative and HBV DNA positive [112]. At the end of the follow up period, Ta1 treatment led to a complete response rate of 41% (p<0.05), 
compared to 25% in the IFN-alpha2b-treated group and only 7% in untreated subjects.

% Response

Thymosin alpha 1
Historical 

Control
IFNα-2b

25% 7%

Study Design Study 
Country

Subjects 
Enrolled Clinical Outcome (at end of follow up) % Response P-value

Multicenter, randomized, controlled Italy Phase 
3 33 Ta1IFN-alpha2b

41%
25%
7%

p=0.025

3) Human Immunodeficiency Virus (HIV)

Ta1 in combination with IFN-alpha and AZT was investigated for treatment of HIV in several studies and 

several measures of response, including greater increases in CD4 cells, were seen in subjects given Ta1.

41%

Ref) Hepatology 24: 774-777(1996)

Ref) Ann Hepatol 7:369-75(2008)

Ref) Antiviral Ther 1998 3: 103-111



3-3. Clinical data

3. Influenza

1) Vaccine Enhancement

2) Vaccine Enhancement 
(End-stage renal disease on 
chronic hemodialysis)

Figure: Lower incidence of influenza in subjects who 
received Tα1 after influenza vaccine. In a study with 
330 subjects vaccinated with the trivalent influenza 
vaccine (B/Ann Arbor, A/H3N2 Leningrad, A/H1N1 
Taiwan), there was a lower incidence of subsequent 
influenza disease in subjects receiving 8 doses of 
Tα1 compared to those who did not receive Tα1.) 

Abbreviations: ESRD = end-stage renal dialysis; Tα1 = thymosin alpha 1

Based on these encouraging results, a larger study was conducted at George Washington University with 330 subjects 

vaccinated with the trivalent influenza vaccine (B/Ann Arbor, A/H3N2 Leningrad and A/H1N1 Taiwan). As reported, there 

were greater A/H1N1 Taiwan antibody levels in subjects receiving 8 doses of Ta1 than subjects receiving only 4 injections 

Figure: Tα1 improves response to H1N1 2009 influenza vaccine. A study with 120 adults with 
end-stage renal disease (ESRD) on chronic dialysis were given the egg-derived 2009 H1N1 
monovalent vaccine (Focetria, Novartis) with or without Tα1 (7 days prior to vaccincation 
as well as on the day of vaccination). Those treated with Tα1 achieved a marked increase in 
seroconversion which lasted up to 42 days after vaccination.

In a recent study conducted in Italy, 

the effect of Ta1 on vaccination 

response to 2009 H1N1 monovalent, 

adjuvant influenza vaccine (Focetria®, 

Novartis) in 82 subjects with end-

stage renal disease on chronic 

hemodialysis was evaluated. The Tα1 

treatment regiment was simplified 

compared to the previous studies, 

however, as there were only 2 

injections of Tα1, given 7 days prior 

to vaccination and on the day of 

vaccination (rather than the previous 

Ref) Tuthill and King. Clin Exp Pharmacol 2013, 3:4

 Ref) Tuthill and King. Clin Exp Pharmacol 2013, 3:4
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4 or 8 injections). The dose was higher (3.2 or 6.4 mg, compared to the previous 1.6 mg) in hope that that the fewer 

injections could still provide benefit. The study showed that response to vaccination was significantly increased in both 

Tα1-treated groups compared to placebo (Figure). These results are particularly striking in light of the fact that Tα1 

provided a strong benefit in combination with a vaccine that already contained an adjuvant.

Vaccine

Vaccine + 3.2 mg Ta1

Vaccine + 6.4 mg Ta1

or none (p=0.015). Importantly, there was 

a lower incidence of influenza disease 

in subjects receiving the 8 doses of Ta1 

compared to those who did not receive Tα1 

(p=0.002; Figure). The greatest effect was 

observed in subjects 80 years or older.



3) In relation to COVID

-Ta-1 prevents worsening of COVID-19 symptoms and increases survival rate
Thymosin alpha 1 (Ta-1) reduces the mortality of severe COVID19 by restoration of 
lymphocytopenia and reversion of exhausted T cells.

Ref) Clin Infect Dis 2020 Nov 19;71(16):2150-2157

*4 out of 36 patients in Control Group 
(11.11%) and 12 out of 40 patients in Placebo 
Group (30%) deceased

*IMW (invasive mechanical ventilation): 
invasive mechanical ventilation 
(endotracheal insertion)

Ref) Clin Infect Dis 2020 Nov 19;71(16):2150-2157

-Immune cell (T cell) activation of Tα-1
Thymosin alpha 1 (Tα-1) reduces the mortality of severe COVID19 by restoration of 
lymphocytopenia and reversion of exhausted T cells.

Purpose: To verify if Ta-1 administration can reestablish the immune system by restoring lymphocytopenia and depleted 

T-cells for COVID-19 patients with serious lymphocytopenia and T-cell depletion

Test method: Administration of 1 vial of Ta-1 twice a week to severely infected patients with COVID-19 at two hospitals in 

Wuhan from December 2019 to March 2020

Test subjects: 76 patients infected with COVID-19 (40 people in Placebo Group vs 36 people in Control Group)

Purpose: To verify if Tα-1 administration can reestablish the immune system by restoring lymphocytopenia and depleted 

T-cells for COVID-19 patients with serious lymphocytopenia and T-cell depletion.

Test method: Administration of 1 vial of Tα-1 twice a week to severely infected patients with COVID-19 at two hospitals in 

Wuhan from December 2019 to March 2020

Test subjects: 76 patients infected with COVID-19 (40 people in Placebo Group vs 36 people in Control Group)

Conclusion: Administration of Tα-1 to COVID-19 infected patients reduces ventilator or endotracheal respiratory insertion 

rate and reduces mortality by more than 20%.

Conclusion: Thymosin alpha 1 (Tα-1) reduces the mortality of severe COVID-19 by restoration of lymphocytopenia and 

reversion of exhausted T cells.
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MULTICENTER RETROSPECTIVE COHORT STUDY OF THYMOSIN A-1 
THERAPY IN CRITICAL PATIENTS WITH COVID-19

1. Background

COVID-19, characterized by refractory hypoxemia, increases patient mortality due to its 

immunosuppressive effect. This study aims to evaluate the immunomodulatory effect of thymosin a-1 on 

COVID-19 patients.

2. Research Method

Research was conducted from December 2019 to March 2020 at eight government-designated treatment 

centers for COVID-19 patients in China. Thymosin a1 was administered 1.6mg qd or q12h for more than 5 

days, where the primary outcome was 28-day mortality and 60-day mortality, and the secondary outcome 

was the length of hospitalization and total length of illness. Subgroup analysis was performed according 

to clinical classification.

3. Results

① Of the 334 COVID-19 patients, 42 (12.6%) died within 28 days, and 55 (16.5%) died within 60 days of 

hospitalization.

② There was a significant difference in the 28-day mortality rate between the thymosin-a1 and non 

thymosin-a1 treated groups in the adjusted model with no apparent difference in 60-day mortality and 

survival time in the entire cohort.

③ In subgroup analysis, thymosin a1 therapy improved Pa02 / FiO2 (p=0.036), prolonged hospital stay, as 

well as the total duration of disease (over 64 years), resulting in significant reduction of 28-day mortality 

(hazard ratio HR, 0.11, 95 % confidence interval CI 0.02-0.63, P=0.013)

Table
Effects of thymosin a1 treatment on primary and secondary outcomes in overall cohort

Total (N = 334) Non-thymosin a1 (N =232 Thymosin a1(N = 102) P value P value

Primary outcomes, N(%)
28-day mortality
60-day mortality

42(12.6%)
55(16.5%)

34(14.7%)
35(15.1%)

8(7.8%)
20(19.6%)

0.084
0.305

0.016
1.000

Secondary outcomes, median (IQR)
In-hospital days
Total course of disease

20.0(14.0-28.0)
27.0(19.0-36)

17.0(13-23)
24.0(17.8-34)

28.0(18.2-37.0)
34.5(27.0-44.0)

<0.001
<0.001

0.024
0.192

IQR, inter-quartile range; Total course of disease:time from illness onset to death or discharge, days;

Non-adjusted model adjusted for: none.
Adjust model adjusted for: age, gender, comorbidity, PaO2/FiO2, lactic acid, procalcitonin, respiratory rate, white blood cell, neutrophil, lymphocyte, total 
bilirubin, creatine, creatine kinase, SOFA, APACHE II, ulinastatin, Intravenouse Immunoglobulin(IVIG), andn glucocorticoid.

4. Conclusion

Research suggests that thymosin α1 treatment could significantly reduce 28-day mortality and exacerbate 

acute lung injury in critical types of COVID-19 patients

Ref. : M. Wu, et al. International Immunopharmacology 88 (2020) 106873

Research Paper



Special Report

For reprint orders, please contact: reprints@futuremedicine.com

The right immune-modulation at the right
time: thymosin α1 for prevention of severe
COVID-19 in cancer patients

Melissa Bersanelli*,1,2 , Diana Giannarelli3, Alessandro Leonetti1,2 , Sebastiano Buti1,2 ,
Marcello Tiseo1,2, Antonio Nouvenne4, Andrea Ticinesi2,4, Tiziana Meschi2,4, Giuseppe
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1Medical Oncology Unit, University Hospital of Parma, Via Gramsci 14, Parma, 43126, Italy
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Wepresented the rationale for the use of thymosin α1 as prophylaxis of severe COVID-19 in cancer patients
undergoing active treatment, constituting the background for the PROTHYMOS study, a prospective, mul-
ticenter, open-label, Phase II randomized study, currently in its start-up phase (Eudract no. 2020-006020-
13). We aim to offer new hope for this incurable disease, especially to frail patient population, such as
patients with cancer. The hypothesis of an effective prophylactic approach to COVID-19 would have im-
mediate clinical relevance, especially given the lack of curative approaches. Moreover, in the ‘COVID-19
vaccine race era’ both clinical and biological results coming from the PROTHYMOS trials could even sup-
port the rationale for future combinatorial approaches, trying to rise vaccine efficacy in frail individuals.

Lay abstract: We present scientific evidence in favor of using a drug (thymosin-α1) that modulates the
immune system functions to try and prevent severe COVID-19 in cancer patients who are currently receiv-
ing anticancer treatment. Thymosin-α1 is produced normally by the body in the thymus, which is present
in children but not in adults. Given the better outcomes of SARS-CoV-2 infections in children, we thought
that thymosin-α1 could help to protect adults from severe infections as well. In this review, we explain
some scientific evidence and the background of our clinical trial, PROTHYMOS, which is investigating this
preventive treatment. Our aim is to offer a new hope to these at-risk cancer patients, particularly for the
elderly who are at most risk of developing severe COVID-19. Given the lack of approaches that can provide
cures to COVID-19, any possibility to prevent severe infection should be explored.

First draft submitted: 31 July 2020; Accepted for publication: 7 December 2020; Published online:
4 February 2021

Keywords: caner • cancer patients • COVID-19 • prevention • prophylaxis • SARS-CoV-2 • vaccination

COVID-19 stages: from SARS-CoV-2 infection to the acute respiratory distress syndrome
The evidence about the new disease COVID-19, responsible of the still currently ongoing pandemic, is finally
rapidly increasing, ranging from demonstrations of the etiopathogenetic mechanisms, to (up today scarce) clinical
data for treating patients with respiratory impairment. In this scenario, some authors have pointed out that the
timeline of the disease history is characterized by different stages, the awareness of which is probably needed for a
proper therapeutic approach [1]. The use of a three-stage classification system has been proposed, with three grades of
increasing clinical severity. The first stage is represented by the early infection, with the viremic phase, during which
SARS-CoV-2 binds to its target ACE-2 receptor on human cells and multiplies in the host, initially manifesting
with mild upper-tract respiratory symptoms, due to the abundance of ACE-2 receptors in the lung. In the second
stage, the pulmonary damage is established, with interstitial pneumonia revealed by computed tomography scans,
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in the ‘COVID-19 vaccine race era’ both clinical and biological results coming from the PROTHYMOS trials could
even support the rationale for future combinatorial approaches trying to raise vaccine efficacy in frail individuals.
The expected impact on the public health is due to the reduction of deaths and hospitalizations from COVID-19,
allowing savings healthcare resources, especially targeting the intervention in a frail population, as cancer patients,
often requiring hospitalization in case of COVID-19 infection, due to their high risk of complications. Moreover,
an effective secondary prevention of COVID-19 morbidity and lethality among cancer patients would reduce
the heavy impact of the pandemic on the curability of oncological diseases, recently penalized in terms of health
resources and at risk to be burdened by diagnostic and treatment delays in the endemic areas.

Executive summary

• COVID-19 is characterized by different stages from the viremic phase to the cytokine storm.
• The first phase is probably allowed by immune suppression, while the late stage is often characterized by

paradoxical excess of immune activation, with a cytokine storm.
• Thymosin α1 is an immune-modulating agent drug with pleiotropic properties.
• Thymosin α1 might have the ability to positively modulate the immune response in the viremic phase of

COVID-19, avoiding progression into cytokine storm.
• Prior experience suggested that the combination of thymosin α1 with anticancer therapies may improve the

safety and the efficacy outcomes.
• In the context of SARS-CoV-2 pandemic, thymosin α1 could be investigated as prophylaxis of severe COVID-19 in

cancer patients undergoing active therapy.
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1.1. Diagram of the redox balance in the skin 
     GSH - Skin Aging Mechanism of  Antioxdants

Ref) Antioxidants 2022, 11, 471.
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organism. However, under conditions of oxidative stress, excess production of ROS can
be detrimental for the cells and body especially in the presence of high levels of harmful
labil iron (LI). This is because LI can catalyse the production of highly reactive species
such as hydroxyl radical (•OH) via the Fenton reaction or superoxide-driven Fenton chem-
istry [4–6]. The LI-catalysed ROS can severely damage cell constitutents and exacerbate the
oxidative damage that is already occurring in the cells, as observed for example after solar
ultraviolet A (UVA, 320–400 nm) irradiation in skin cells [12,13].
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products with both AO and iron-chelating properties to overcome the oxidative stress 
conditions in the skin, with some promissing examples provided. 

 
Figure 1. Diagram of the redox balance in the skin—Endogenous sources of reactive oxygen species 
(ROS, shown as yellow stars) can be generated intracellularly in mitochondria, peroxisomes, plasma 
membrane (lipoxygenases) or cytosolic enzymatic systems (oxidases and cyclooxygenases). The 
skin’s antioxidant (AO) defense will maintain the redox homeostasis by neutralising the excess ROS 
that are likely to form by exogenous factors, notably sunlight radiations, xenobiotics or pollution. 
The increase in the level of intracellular labile iron pool (LIP) disrupts the iron homeostasis and 
intensifies the oxidative damage to cell components due to formation of highly reactive oxygenated 
species via Fenton Chemistry (shown as red stars). As a result, the AO defense system can be over-
whelmed and redox homeostasis disrupted leading to significant oxidative cell damage, change in 
cell proliferation and immune response, acceleration of aging processes and even cell death 
(Adapted and modified from references [4–6]). UV: ultraviolet; VIS: visible; IR: infrared; CAT: cata-
lase; SODs: superoxide dismutases; GPxs: glutathione peroxidases; TrxRs/Trx: Thioredoxin reduc-
tases/Thioredoxin; Prxs: Peroxiredoxins; GSH: glutathione; Vits: vitamins. 

2. ‘Intrinsic’ (Chronological) Skin Aging versus ‘Extrinsic’ Skin Photoaging 
Aging affects the functional role of the skin, notably its protection against physico-

chemical and biological attacks, as well as its thermoregulatory, sensory, immunological, 
and hormonal functions [28]. Human skin can experience both intrinsic (chronological) 
and extrinsic aging (i.e., photoaging) [29]. The latter occurs as a result of environmental 
damage, notably sun-induced photodamage leading to photoaging. Both photoaging and 
chronological aging processes are cumulative [30]. However, unlike chronological aging, 
which is mostly time-dependent, photoaging may be a premature process depending on 
the frequency and duration of sun exposure throughout the life of the individuals. In ad-
dition, the outdoor lifestyles of the individuals, especially when living in sunny climates, 
may accelerate the premature photoaging of their skin. Furthermore, the skin type and 
the level of melanisation would predict the predisposition of individuals to sunlight-me-
diated photodamage and photoaging [31,32]. 

Both photoaging and chronological aging processes affect the epidermal and dermal 
layers of the skin. Histologically, chronological aging shows excessive epidermal thinning 
accompanied by a loss of hydration and wrinkles. The epidermal thinning is due to a 
gradual decrease in the proliferation of the epidermal basal layer cells leading to a de-

Figure 1. Diagram of the redox balance in the skin—Endogenous sources of reactive oxygen species
(ROS, shown as yellow stars) can be generated intracellularly in mitochondria, peroxisomes, plasma
membrane (lipoxygenases) or cytosolic enzymatic systems (oxidases and cyclooxygenases). The
skin’s antioxidant (AO) defense will maintain the redox homeostasis by neutralising the excess ROS
that are likely to form by exogenous factors, notably sunlight radiations, xenobiotics or pollution. The
increase in the level of intracellular labile iron pool (LIP) disrupts the iron homeostasis and intensifies
the oxidative damage to cell components due to formation of highly reactive oxygenated species via
Fenton Chemistry (shown as red stars). As a result, the AO defense system can be overwhelmed and
redox homeostasis disrupted leading to significant oxidative cell damage, change in cell proliferation
and immune response, acceleration of aging processes and even cell death (Adapted and modified
from references [4–6]). UV: ultraviolet; VIS: visible; IR: infrared; CAT: catalase; SODs: superoxide
dismutases; GPxs: glutathione peroxidases; TrxRs/Trx: Thioredoxin reductases/Thioredoxin; Prxs:
Peroxiredoxins; GSH: glutathione; Vits: vitamins.

Due to the dangerous nature of LI, the intracellular iron homeostasis is tighly con-
trolled by iron regulatory proteins (IRPs) that post-transcripionally regulate the levels of
proteins involved in LI’s uptake (transferrin receptors 1 and 2), storage (ferritin) and export
(ferroportin) to minimise its harmful levels in the cells [5,14]. However, under conditions
of oxidative stress, the inevitable disruption of iron (and redox) homeostasis can lead to
oxidative damage, aging and numerous pathologies [15,16].

There are two aspects that link iron homeostasis to skin aging. Firstly, during chrono-
logical aging, iron accumulates in the body, notably in the skin [5,17]. In women, this
accumulation is more pronounced after menopause when the iron excreting route of men-
struation stops. The presence of high iron in post-menopausal women has been linked to
increased LI-catalysed oxidative damage in the skin, contributing to the acceleration of the
aging process in the skin [5,17–19]. Secondly, the constant exposure of skin to oxygen and
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1.2 . Mechanism of GSH in Skin Lightening Effect
    Glutathione as a depigmenting agent

Glutathione is an ubiquitous compound found in our bodies. Aside from its 

many ascribed biologic functions, it has also been implicated in skin lightening. 

We review in vitro and in vivo studies that show evidence of its involvement in 

the melanogenic pathway and shed light on the its anti-melanogenic effect. 

Proposed mechanisms of action include: 

These concepts supported by the various experimental evidence 

presented form basis for future research in the use of glutathione in the 

treatment of pigmentary disorders.

a. direct inactivation of the enzyme tyrosinase by binding with the 

copper-containing active site of the enzyme; 

b. mediating the switch mechanism from eumelanin to 

phaeomelanin production; 

c. quenching of free radicals and peroxides that contribute to 

tyrosinase activation and melanin formation;

d. modulation of depigmenting abilities of melanocytotoxic agents. 

Ref)Int. J. Cosmet. Sci. 2005, 27, 147–153.

; tyrosinase pathway of GSH

of biochemical systems. The functions ascribed

to glutathione include: (a) maintenance of the

SH groups of proteins and other molecules;

(b) destruction of hydrogen peroxide and other free

radicals; (c) catalyst for disulfide exchange reac-

tions; (d) coenzyme for some enzymes; (e) detoxifi-

cation of foreign compounds; and (f) translocation

of amino acids across cell membranes [2].

Glutathione exists in cells mostly in the reduced

form (GSH). GSH is constantly being oxidized in cells

forming oxidized glutathione (GSSG) and its supply

is replenished by the action of glutathione reductase

(GR) [3]. The relative concentrations of these inter-

mediates may be modulated by both internal (hor-

mones, inflammation) [4, 5] and external (UV, heat,

chemicals) [6] factors. In recent years, the role

of GSH and other thiols in melanocyte metabolism

and human pigmentation has been investigated.

Early concepts about effects of thiols

on pigmentation

Early studies on pigmentation have documented

important relationships between thiols and skin

color. Sulfhydryl-containing compounds in water

extracts of human epidermis were observed to pre-

vent the formation of melanin from tyrosine by

tyrosinase [7, 8]. Rothman et al. [7] postulated that

oxidation of this sulfhydryl compound by X-ray,

UV, heat, inflammation inactivated it and removed

its inhibitory effect on tyrosinase leading to hyper-

pigmentation. Halprin et al. [3] presented con-

vincing physical, chemical, and biologic evidence

that the sulfhydryl compound referred to by

Rothman et al. was the tripeptide glutathione. He

also demonstrated significantly lower levels of GSH

in human black skin compared to white skin. Lower

levels of GSH were documented in black skin areas

compared to red and yellow skin in tortoiseshell

guinea pigs [9]. These observations linked low levels

of glutathione with production of darker pigment.

The mechanisms by which the thiols influence

melanogenesis are complex. We discuss their direct

effects on tyrosinase that inhibit melanin production

and their indirect effects by mediating the switch

from eumelanogenesis to phaeomelanogenesis.

Thiols and their effects on the enzyme

tyrosinase

Because the inhibition of mammalian melanogene-

sis by sulfhydryl compounds is believed to involve

critical steps in the tyrosinase metabolic pathway,

we review this briefly. Tyrosinase is a multifunc-

tional copper-containing enzyme which catalyzes

the first step of the melanin pathway (see Fig. 1).

It converts l-tyrosine to l-dopa then subsequently

to dopaquinone. At this point, melanocytes may

either enter into the classical pathway leading to

eumelanin (darker pigment) formation or, through

certain switch mechanisms involving the forma-

tion of thiol-dopa conjugates, enter the alternative

pathway forming phaeomelanins and mixed-mela-

nins called trichromes (lighter pigments) [10].

Because tyrosinase is the rate-limiting step in

melanin formation, inhibiting it is a major step to

reduce pigment production. Evidence shows that

glutathione may affect tyrosinase directly, interfere

with its cellular transport processes, or indirectly

inactivate it through modulation of cysteine levels.
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Figure 1 Interpretation of the

interaction of thiols in the tyrosin-

ase pathway. Reduced glutathione

(GSH) and cysteine bind with dopa-

quinone to produce thiol-dopas to

favor phaeomelanogenesis. Glutathi-

one-S-transferase (GST) catalyzed

binding of GSH and dopaquinone.

Glutathione reductase (GR) replen-

ishes supply of GSH in the cells.

Gamma-glutamyl transpeptidase

(GGTP) converts glutathionyldopas

to cystathionyldopas for entry into

the pathway.
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Figure. 

Interpretation of the interaction of thiols in the tyrosinase pathway. Reduced glutathione(GSH) and 

cysteine bind with dopaquinone to produce thiol-dopas to favor phaemelanogenesis. Glutathione-

S-transferase (GST) catalyzed binding of GSH and dopaquinone. Glutathione reductase (GR) 

replenishes supply of GSH in the cells. Gamma-glutamyl transpeptidase (GGTP) converts 

gutathionyldopas to cystathionyldopas for entry into the pathway.



Liver Homogenate Aorta Homogenate

GSH MDA Dien 
Conjugate GSH MDA Dien 

Conjugate

I 45.6 ± 1.0 524.9 ± 78.1 15.3 ± 1.2 32.6 ± 3.0 220.4 ± 22.7 16.3 ± 1.7

II 38.1 ±1.2* 887.0 ±69.4* 26.9 ±1.9* 19.1 ±1.1* 664.5 ±73.9* 40.3 ±2.6*

III 38.9 ±0.1 769.7 ± 80.3* 22.1 ± 2.5* 23.4 ± 2.5* 308.8 ± 80.2* 31.2 ± 2.6*

IV 47.2 ± 1.2* 538.2 ±42.5* 16.7 ± 2.2* 30.7 ± 2.1* 272.3 ± 30.4* 23.5 ± 1.8*

3-4. Clinical data

2.1 Proof of GSH synergistic effects of Tα1 in rabbit animal experiments

Thymosin α1 protects liver and aorta from oxidative damage in 
atherosclerotic rabbits 

Thymosin α1, might normalize changed lipid levels and increased lipid peroxides and also elevate 

decreased GSH in the plasma, liver and aorta tissues of atherosclerotic rabbits.

Ref) Life Sci. 1996;59(13):1059-67.

Table. Effects of thymosin α1 on liver and aorta homogenate MDA, Dien conjugates and GSH levels in 

high cholesterol fed rabbits. Values are means ± SD (n=5)

*p<0.001, in comparison group I with II and group II with III and IV
*p<0.001, in comparison group III with IV
Groups I: Controls
Group II: Cholesterol diet for 2.5 months
Group III: Standard diet for 14 days following cholesterol diet for 2.5 months

Group IV: Standard diet plus thymosin α1 (i.p.) for 14 days following cholesterol diet for 2.5 months



2.2. Proof of GSH synergistic effects of Ta1 in rat animal experiments

Intraperitoneal co-administration of thymosin a-1 ameliorates 
streptozotocin-induced pancreatic lesions and diabetes in C57BL/6 mice

Administration of thymosins to these animals, on the other hand, led to decreased MDA levels and 

increased GSH content in the liver.

Ref) Int. J. Mol. Med. 23(5):597-602

Table. Pancreatic superoxide dismutase (SOD) and catalase (CAT) activities and malondialdehyde 

(MDA) and glutathione(GSH) levels in three groups of mice.

Mouse group MDA (nmol/mg 
protein)

GSH (nmol/mg 
protein)

SOD (U/mg 
protein) CAT (U/mg protein)

A (n=6) 0.23±0.01 52.93±3.25 26.20±2.61 1.16±0.17

B (n=6) 0.39±0.03 17.19±2.11 14.32±0.85 0.42±0.06

D (n=6) 0.31±0.02 32.92±3.57 17.13±0.80 0.70±0.06

Mouse groups used were normoglycemic control (A), STZ-treated (B) and STZ+1μg/kg Tα-1 treated (D), 
respectively. One-way ANOVA with Newman-Keuls test was used for multiple group analysis. Data was 

expressed as the mean ± SEM. P<0.0001 (B vs A); P<0.05 and P<0.01 (D vs B). 
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2.3. Tα1 demonstrated antioxidant effects similar to vitamin C and GSH 
through human cell experiments

Antioxidant and angiotensin-converting enzyme (ACE) inhibitory 
activity of thymosin alpha-1 (Thα1) peptide 

Figure The antioxidant activity of various concentration of Thα1 in different antioxidant assays. 
(a) DPPH radical scavenging activity of various concentration of Thα1 and vitamin C; 
(b) the effect of Thα1 and GSH on ABTS radical scavenging; 
(c) the effect of Thα1 and GSH on Hydroxyl radical scavenging; 
(d) superoxide scavenging activity of different dosages of Thα1 and GSH.

Ref)Bioorganic Chemistry 87 (2019) 743–752.
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[Description]  
Injection containing a white or almost white lyophilized powder in a colorless and 
transparent vial 
 
[Ingredients] 
Per Vial  
Thymosin alpha 1 (Attached Specifications) ........................... 1.6mg 
D-Mannitol ................................................................................ 50mg 
Dibasic Sodium Phosphate Hydrate .................................... 2.672mg 
Monobasic Sodium Phosphate Dihydrate ........................... 0.565mg 
Per Ampoule 
Water for injection ....................................................................... 1ml  
 
[Efficacy]  
Adjuvant therapy for influenza vaccination in elderly patients with weakened immune 
function 
 
[Use & Dosage] 
Inject amount of 900ug/m2 (vial) subcutaneously or intramuscularly twice every 4 
weeks from the first week of vaccination. 
Dissolve in the attached solvent before injection. 
 
[Precautions] 
1) Do not inject to the following patients 
a) Patients with history of hypersensitivity to this drug and its components 
b) Patients whose immune donation is intentionally reduced, such as organ transplant 
patients. 
(This drug works to promote immune function.) 
 
[Adverse Reaction] 
This drug is generally well tolerated. No clinically significant side effects from thymosin 
alpha 1 were reported in a clinical study involving more than 990 patients. However, in 
a study using a formulation containing thymosin alpha 1 other than this drug, a burning 
sensation at the injection site and a temporary decrease in muscle mass were 
observed. These symptoms were observed in patients using a specific batch and 
disappeared when replaced with a new batch. 
 
In a single dose-determination study, fever was observed in one patient receiving the 
2.4 mg/m2 dose, and nausea was observed in two patients receiving the 4.8 and 9.6 
mg/m2 doses. However, these were significantly higher than the recommended 
0.9mg/m2 dose. 
 
Administration of this drug may temporarily increase the ALT level to more than double 
the standard, but the drug should be continued unless signs of liver damage are 
observed. 
 
In addition, adverse reactions include unusual erythema, temporary muscle atrophy, 
and polyarthral pain that occur with low frequency and mild local symptoms at the 
injection site, swelling of the hand, and seizures. 
 
One case of lower back pain was reported as a result of a study with 602 people for 6 
years for the purpose of re-examination in Korea. 
 
[General Cautions] 
Liver function tests (serum ALT, albumin, and bilirubin concentrations) should be 
performed periodically during administration of this drug. 
 
[Drug Interactions] 
Caution should be exercised when co-administered with other immunomodulators and 
should not be mixed with other drugs. 
 
[Administration to Pregnant and Lactating Women] 
In animal studies, fatal defects in the fetus due to administration of this drug were not 
reported (Pregnancy Category C), but harm or effects on reproductive function when 
administered to pregnant women is not yet known, and therefore this drug should be 
administered only when benefits exceed risks. In addition, since it is unknown whether 
this drug is transferred to breast milk, caution should be exercised when administering 
to nursing mothers. 
 
[Administration to Children] 
Safety and efficacy in patients younger than 18 years of age have not been 
established. 
 
[Overdose] 
There have been no reports of intentional or accidental overdose in humans. In an 
animal experiment, the test with the highest concentration was a single dose of 20 
mg/kg, followed by repeated administration of 6 mg/kg/day for 13 weeks. The highest 
single dose concentration in animal experiments was 800 times the clinical dose. In 
humans, there were no adverse reactions when 16 mg was administered twice a week 
for 4 weeks. 
 
[Other] 
1) Carcinogenicity test with this drug has not been conducted. 
2) This drug should be used immediately after mixing with a solvent. 
 
[Storage Method and Expiration Date] 
Sealed container 2~8℃, light-shielded storage 36 months from the date of manufacture 
 

Thymosin Alpha 1  1.6mg 

 

[Description]  
Injection containing a white or almost white lyophilized powder in a colorless and 
transparent vial 
 
[Ingredients] 
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a) Patients with history of hypersensitivity to this drug and its components 
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patients. 
(This drug works to promote immune function.) 
 
[Adverse Reaction] 
This drug is generally well tolerated. No clinically significant side effects from thymosin 
alpha 1 were reported in a clinical study involving more than 990 patients. However, in 
a study using a formulation containing thymosin alpha 1 other than this drug, a burning 
sensation at the injection site and a temporary decrease in muscle mass were 
observed. These symptoms were observed in patients using a specific batch and 
disappeared when replaced with a new batch. 
 
In a single dose-determination study, fever was observed in one patient receiving the 
2.4 mg/m2 dose, and nausea was observed in two patients receiving the 4.8 and 9.6 
mg/m2 doses. However, these were significantly higher than the recommended 
0.9mg/m2 dose. 
 
Administration of this drug may temporarily increase the ALT level to more than double 
the standard, but the drug should be continued unless signs of liver damage are 
observed. 
 
In addition, adverse reactions include unusual erythema, temporary muscle atrophy, 
and polyarthral pain that occur with low frequency and mild local symptoms at the 
injection site, swelling of the hand, and seizures. 
 
One case of lower back pain was reported as a result of a study with 602 people for 6 
years for the purpose of re-examination in Korea. 
 
[General Cautions] 
Liver function tests (serum ALT, albumin, and bilirubin concentrations) should be 
performed periodically during administration of this drug. 
 
[Drug Interactions] 
Caution should be exercised when co-administered with other immunomodulators and 
should not be mixed with other drugs. 
 
[Administration to Pregnant and Lactating Women] 
In animal studies, fatal defects in the fetus due to administration of this drug were not 
reported (Pregnancy Category C), but harm or effects on reproductive function when 
administered to pregnant women is not yet known, and therefore this drug should be 
administered only when benefits exceed risks. In addition, since it is unknown whether 
this drug is transferred to breast milk, caution should be exercised when administering 
to nursing mothers. 
 
[Administration to Children] 
Safety and efficacy in patients younger than 18 years of age have not been 
established. 
 
[Overdose] 
There have been no reports of intentional or accidental overdose in humans. In an 
animal experiment, the test with the highest concentration was a single dose of 20 
mg/kg, followed by repeated administration of 6 mg/kg/day for 13 weeks. The highest 
single dose concentration in animal experiments was 800 times the clinical dose. In 
humans, there were no adverse reactions when 16 mg was administered twice a week 
for 4 weeks. 
 
[Other] 
1) Carcinogenicity test with this drug has not been conducted. 
2) This drug should be used immediately after mixing with a solvent. 
 
[Storage Method and Expiration Date] 
Sealed container 2~8℃, light-shielded storage 36 months from the date of manufacture 
 

Thymosin Alpha 1  1.6mg 

 

[Description]  
Injection containing a white or almost white lyophilized powder in a colorless and 
transparent vial 
 
[Ingredients] 
Per Vial  
Thymosin alpha 1 (Attached Specifications) ........................... 1.6mg 
D-Mannitol ................................................................................ 50mg 
Dibasic Sodium Phosphate Hydrate .................................... 2.672mg 
Monobasic Sodium Phosphate Dihydrate ........................... 0.565mg 
Per Ampoule 
Water for injection ....................................................................... 1ml  
 
[Efficacy]  
Adjuvant therapy for influenza vaccination in elderly patients with weakened immune 
function 
 
[Use & Dosage] 
Inject amount of 900ug/m2 (vial) subcutaneously or intramuscularly twice every 4 
weeks from the first week of vaccination. 
Dissolve in the attached solvent before injection. 
 
[Precautions] 
1) Do not inject to the following patients 
a) Patients with history of hypersensitivity to this drug and its components 
b) Patients whose immune donation is intentionally reduced, such as organ transplant 
patients. 
(This drug works to promote immune function.) 
 
[Adverse Reaction] 
This drug is generally well tolerated. No clinically significant side effects from thymosin 
alpha 1 were reported in a clinical study involving more than 990 patients. However, in 
a study using a formulation containing thymosin alpha 1 other than this drug, a burning 
sensation at the injection site and a temporary decrease in muscle mass were 
observed. These symptoms were observed in patients using a specific batch and 
disappeared when replaced with a new batch. 
 
In a single dose-determination study, fever was observed in one patient receiving the 
2.4 mg/m2 dose, and nausea was observed in two patients receiving the 4.8 and 9.6 
mg/m2 doses. However, these were significantly higher than the recommended 
0.9mg/m2 dose. 
 
Administration of this drug may temporarily increase the ALT level to more than double 
the standard, but the drug should be continued unless signs of liver damage are 
observed. 
 
In addition, adverse reactions include unusual erythema, temporary muscle atrophy, 
and polyarthral pain that occur with low frequency and mild local symptoms at the 
injection site, swelling of the hand, and seizures. 
 
One case of lower back pain was reported as a result of a study with 602 people for 6 
years for the purpose of re-examination in Korea. 
 
[General Cautions] 
Liver function tests (serum ALT, albumin, and bilirubin concentrations) should be 
performed periodically during administration of this drug. 
 
[Drug Interactions] 
Caution should be exercised when co-administered with other immunomodulators and 
should not be mixed with other drugs. 
 
[Administration to Pregnant and Lactating Women] 
In animal studies, fatal defects in the fetus due to administration of this drug were not 
reported (Pregnancy Category C), but harm or effects on reproductive function when 
administered to pregnant women is not yet known, and therefore this drug should be 
administered only when benefits exceed risks. In addition, since it is unknown whether 
this drug is transferred to breast milk, caution should be exercised when administering 
to nursing mothers. 
 
[Administration to Children] 
Safety and efficacy in patients younger than 18 years of age have not been 
established. 
 
[Overdose] 
There have been no reports of intentional or accidental overdose in humans. In an 
animal experiment, the test with the highest concentration was a single dose of 20 
mg/kg, followed by repeated administration of 6 mg/kg/day for 13 weeks. The highest 
single dose concentration in animal experiments was 800 times the clinical dose. In 
humans, there were no adverse reactions when 16 mg was administered twice a week 
for 4 weeks. 
 
[Other] 
1) Carcinogenicity test with this drug has not been conducted. 
2) This drug should be used immediately after mixing with a solvent. 
 
[Storage Method and Expiration Date] 
Sealed container 2~8℃, light-shielded storage 36 months from the date of manufacture 
 

Thymosin Alpha 1  1.6mg 

Drug Information

[Description] 
Injection containing a white or almost white lyophilized powder in a colorless and transparent vial

[Ingredients]
Per Vial 
Thymosin alpha 1 (Attached Specifications) ........................... 1.6mg
D-Mannitol ................................................................................ 50mg
Dibasic Sodium Phosphate Hydrate .................................... 2.672mg
Monobasic Sodium Phosphate Dihydrate ........................... 0.565mg
Per Ampoule
Water for injection ....................................................................... 1ml 

[Efficacy] 
Adjuvant therapy for influenza vaccination in elderly patients with weakened immune function

[Use & Dosage]
Inject amount of 900ug/m2 (vial) subcutaneously or intramuscularly twice every 4 weeks from the first week of vaccination.
Dissolve in the attached solvent before injection.

[Precautions]
1) Do not inject to the following patients
a) Patients with history of hypersensitivity to this drug and its components
b) Patients whose immune donation is intentionally reduced, such as organ transplant patients.
(This drug works to promote immune function.)

[General Cautions]
Liver function tests (serum ALT, albumin, and bilirubin concentrations) should be performed periodically during administration of this drug.

[Drug Interactions]
Caution should be exercised when co-administered with other immunomodulators and should not be mixed with other drugs.

[Administration to Pregnant and Lactating Women]
In animal studies, fatal defects in the fetus due to administration of this drug were not reported (Pregnancy Category C), but harm or 
effects on reproductive function when administered to pregnant women is not yet known, and therefore this drug should be administered 
only when benefits exceed risks. In addition, since it is unknown whether this drug is transferred to breast milk, caution should be 
exercised when administering to nursing mothers.

[Administration to Children]
Safety and efficacy in patients younger than 18 years of age have not been established.

[Overdose]
There have been no reports of intentional or accidental overdose in humans. In an animal experiment, the test with the highest 
concentration was a single dose of 20 mg/kg, followed by repeated administration of 6 mg/kg/day for 13 weeks. The highest single dose 
concentration in animal experiments was 800 times the clinical dose. In humans, there were no adverse reactions when 16 mg was 
administered twice a week for 4 weeks.

[Other]
1) Carcinogenicity test with this drug has not been conducted.
2) This drug should be used immediately after mixing with a solvent.

[Storage Method and Expiration Date]
Sealed container 2~8℃, light-shielded storage 36 months from the date of manufacture
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