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Abstract

For some patients with SARS-CoV-2, the worst clinical damage is not caused by the virus itself, but
by an overactive inflammatory state. In fact, in some people the immune system goes into overdrive
and launches a large-scale assault on the tissue known as cytokine storm. This excessive immune
reaction can damage tissue and eventually kill people. 
Several tests show that blocking such cytokine storms can be effective, studies are underway to test
drugs  that  act  by  reducing  cytokine  response,  such  as  tocilizumab  and  sarilumab  that  bind
interleukin 6 (IL-6) or anikinra which is the interleukin 1 receptor antagonist (IL-1). However, other
drugs  that  block  the  cytokine  cascade  can  also  be  considered.  In  this  article  we  describe  the
scientific and molecular motivation for the use of drugs that act by modulating the inflammatory
system in patients with SARS-CoV-2, considering in particular an old drug that has been in use for
many years for other therapeutic indications such as colchicine, and that could be favorable its use
to block the cytokine cascade in SARS-CoV-2 patients, with low cost and good tolerability. 

Introduction

In  December  2019,  an  excessive  number  of  cases  of  pneumonia  caused by a  newly  identified
coronavirus (SARS-CoV-2) occurred in Wuhan, China. This coronavirus quickly spread to China
and other countries and received worldwide attention. SARS-CoV-2 is a β-coronavirus, which is
surrounded by a non-segmented positive RNA virus and can lead to serious and potentially fatal
respiratory tract infections. It has been found that the genomic sequence of SARS-CoV-2 shares
79.5% of the identity with SARS-CoV. The mechanism of virus penetration seems quite clear, using
the angiotensin 2 conversion enzyme (ACE2), the same receptor as SARS-CoV, to infect humans.

Clinical characteristics of patients infected with SARS-CoV-2

Based on current evidence, the incubation period of the virus is 1-14 days, mostly 3-7 days. SARS-
CoV-2 is contagious during the incubation period of the virus and probably even after it has been
cured. It is highly transmissible in humans, and especially dangerous in the elderly and people with
underlying diseases, and the European Sars Cov 2 virus is suspected to be even more aggressive
than the Asian virus due to the mutations that have occurred. In most patients the symptoms are
only a mild flu, while a smaller percentage rapidly develop acute respiratory distress syndrome,
respiratory failure, multiple organ failure and, in the worst case scenario, death. (1-12)
The most common clinical manifestations are fever, cough, dyspnea. In addition, few patients have
experienced gastrointestinal symptoms such as diarrhea and vomiting.
The elderly, immunodepressed or with pre-existing diseases (BPCO, heart disease, etc.) are more
likely  to  rapidly  develop  acute  respiratory  distress  syndrome,  difficult  to  correct,  more  often
associated with clotting dysfunctions, and multi-organ dysfunctions that eventually lead to death. 
In severe patients, inflammatory factors such as IL-6, IL-10, IL-1, TNF-α increase, indicating the
patient's compromised immune status. 



In addition, in patients with worse outcomes, evidence has shown that patients have higher plasma
levels especially of proinflammatory mediators such as IL-2, IL-7, IL-10 and granulocyte colony
stimulation factor (GCSF) (13-43).

Inflammatory cytokine storm in patients with severe SARS-CoV-2

Cytokinic storm (CS) refers to a sudden, excessive and uncontrolled release of pro-inflammatory
cytokines.  CS  syndrome  can  have  several  causes,  such  as  infectious  diseases  or  therapeutic
treatments (e.g. CAR-T treatment). Clinically, it presents as systemic inflammation and multi-organ
failure with high levels of circulating pro-inflammatory cytokines.
In infectious diseases, CS usually originates from the infected focal zone, in a patient infected with
Sars  Cov2  for  example,  the  respiratory  tract  is  the  most  at  risk,  spreading  later  through  the
circulation in the rest of the body. The accumulation of evidence has revealed that a percentage of
patients  with  severe  SARS-CoV-2  have  a  high  cytokinic  profile  similar  to  SARS and  MERS.
Studies have reported that the main CS mediators are cytokines, IL-1, IL-6, IL-7, IL-8, IL-9, IL-10,
granulocyte-macrophage  colony  stimulating  factor  (GM-CSF),  IFNγ,  granulocyte  colony
stimulating factor (G-CSF) and TNFα. In addition, studies seem to have confirmed that in the most
seriously ill patients an increase in IL-6 and IL-1 levels in particular has been found (44-72). It is
also  possible  that  CS aggravates  lung  damage  and  leads  to  other  fatal  complications,  such  as
pulmonary embolism. In the CS phase, the markers of systemic inflammation therefore appear to be
extremely high. Therefore, blocking CS and knowing when to start anti-inflammatory therapy is
essential to reduce the mortality rate of SARS-CoV-2.  (73-79)

Therapeutic approaches to reduce cytokine storm

On the basis of the above it is obvious that one of the therapeutic strategies to be implemented is
that of attenuating inflammatory responses and therefore updating from CS.
Undoubtedly, antiviral treatments are very important in the treatment of patients with SARS-CoV-2,
although at the moment there is still confusion in this class of drugs on which may have the greatest
effects.  However,  since  CS  has  been  shown  to  be  relatively  common  in  severe  cases,  anti-
inflammatory therapy can help prevent further complications, multi-organ dysfunction and patient
death. As we know, there are a variety of anti-inflammatory drugs, including non-steroidal anti-
inflammatory drugs, glucocorticoids, immunomodulators.
The use of glucocorticoids is still a matter of debate, especially at what dose to administer and
when! In contrast, the use of cytokine inhibitors such as tocilizumab (IL-6 inhibitor) or anakinra
(IL-1 receptor antagonist) has shown good efficacy, and several studies are underway to test them. .
Overall, the prognosis for this critical phase of the disease, such as that of CS in the positive Sars
cov 2 patient,  is  serious,  and immediate  recognition and efficacy of  therapies  that  decrease its
intensity can be effective.
However,  as  with  glucocorticoids,  there  are  still  many  open  questions,  when  to  use
immunomodulators,  which doses,  which patients? Only valid clinical trial  protocols can answer
these questions. All these questions are still the subject of intense debate and an uncommon answer
in scientific opinion. The main concern, of course, is that immunomodulating drugs can delay the
elimination of the virus by the immune system and,  worse still,  increase the risk of secondary
infections,  especially  of  the respiratory  tract.  Second,  biological  agents  that  plan  to  quote  pro-
inflammatory cytokines may only be inhibiting a specific inflammatory factor, and therefore may
not  be  very  effective  in  stopping  CS  in  SARS-CoV-2,  where  other  cytokines  use  to  be  those
Importance.  During  the  SARS  epidemic  of  2003,  glucocorticoid  was  the  primary  drug  of
immunomodulatory therapy, however, there is no evidence of randomized clinical trials to support
glucocorticoid treatment for SARS-CoV-2, although some evidence has shown that the benefit of
using glucocorticoids is likely to outweigh the risks.



The  Tocilizumab  is  a  monoclonal  antibody  that  blocks  IL-6  and  its  mediated  inflammatory
response, and is widely used in rheumatic diseases, such as rheumatoid arthritis with an excellent
efficacy profile.  On August  30,  2017,  Tocilizumab was approved in the  United  States  for  life-
threatening  cytokine  release  syndrome  caused  by  chimeric  T-cell  antigen  receptor  (CART)
immunotherapy. Recent evidence suggests the use of Tocilizumab in the treatment of severe or
critically  ill  patients  with  SARS-CoV-2,  with  ongoing  CS,  also  in  combination  with  antiviral
treatment. To date, several clinical safety studies and controls of Tocilizumab have been recorded in
the treatment of the SARS-CoV-2 pneumonia tomb in hospitalized adult patients.
Sarilumab  shares  the  same mechanism of  action  as  Tocilizumab  and  has  the  same therapeutic
indication for the treatment of rheumatoid arthritis, and they also share the same risk-benefit profile
in the treatment of rheumatoid arthritis. It should be noted and stressed that the common side effects
that  occur  in  1-10% of  patients  treated  with  these  drugs  are  secondary  upper  respiratory  tract
infections, which could pose a major problem in positive SARS-CoV-2 patients. Emapalumab is an
anti-interferon-gamma  antibody  (IFNγ)  used  for  the  treatment  of  hemophagocytic
lymphohistiocytosis (HLH). Emapalumab binds and neutralizes IFN-γ, preventing it from inducing
pathological effects, studies are underway to demonstrate its efficacy in patients with SARS-CoV-2.
Anakinra is a biopharmaceutical drug used to treat rheumatoid arthritis. It is a human interleukin 1
receptor  antagonist.  It  also  appears  to  be  effective  in  the  treatment  of  macrophage  activation
syndrome (MAS), a form of cytokine storm similar to CS. A study is currently underway to study
the efficacy and safety of Emapalumab and Anakinra in reducing hyperinflammation and breathing
difficulties  in  patients  with  SARS-CoV-2 infection.  Chloroquine  (CQ) and hydroxychloroquine
(HCQ) are first-line drugs for the treatment and prophylaxis of malaria and are also used for the
treatment  of  autoimmune  diseases,  including  rheumatoid  arthritis  (RA)  and  systemic  lupus
erythematosus  (LES).  Studies  have reported that  QC /  HCQ has  a  broad spectrum of  antiviral
effects on a variety of different viruses, such as human immunodeficiency virus (HIV), Marburg
virus, Zika virus, dengue virus, Ebola virus. and the SARS-CoV-1. (79-97)

Colchicine

Colchicine is used for the treatment of gout, Behçet's disease, prevention of pericarditis and familial
Mediterranean  fever,  Sweet's  syndrome,  scleroderma,  amyloidosis.  It  is  taken  orally  for  the
treatment of these pathologies. Probably the most effective results of colchicine treatment have been
obtained  in  the  prophylaxis  of  familial  Mediterranean  fever.
The scientific hypothesis of the use of colchicine in SARS-CoV-2 is based on the anti-inflammatory
properties of the drug. Recently published data on colchicine seem to suggest a potential synergy in
the  treatment  of  the  cytokine  storm  cascade  at  different  levels.  In  fact,  colchicine  works  by
decreasing inflammation through multiple mechanisms. The main mechanism of action is to bind
the  tubulin  molecule  and  therefore  inhibit  its  polymerization  into  microtubules.
In particular, its anti-inflammatory effect has been attributed to its breakdown of microtubules into
neutrophils, thus inhibiting their migration. Furthermore, it can alter the distribution of adhesion
molecules on the surface of neutrophils and endothelial cells, leading to a significant inhibition of
the  interaction  between  white  blood  cells  and  endothelial  cells  that  interfere  with  their
transmigration. Therefore, there is growing evidence that colchicine's anti-inflammatory effect is
multifaceted. Probably the main mechanism of action for the reduction of the cytokine cascade in
patients  with  SARS-CoV-2  is  the  inhibition  of  IL-1,  IL-6  and  IL-18  which  interfere  with  the
inflammatory protein complex NLRP3,6-8 which it is increasingly recognized for its role in acute
coronary  syndrome,  in  crystal-induced  gout  and  especially  in  recurrent  idiopathic  pericarditis
(Figure 1).

Figure 1: mechanism of action of colchicine 



Colchicine then accumulates in white blood cells and affects them by decreasing motility, loosening
chemotaxis  and  adhesion.  It  also  inhibits  the  production  of  superoxide  anions,  stops  the
degranulation of mast cells. It is important to note that previous studies have shown that viroporin
E, a component of coronavirus associated with SARS (SARS-CoV), forms ion channels permeable
to Ca2C and activates inflammation of NLRP3. In addition,  another viroporin 3a was found to
induce the activation of NLRP3 inflammation. The mechanisms are unclear. Colchicine counteracts
the increased inflammation of NLRP3, thereby reducing the release of IL-1b and a number of other
interleukins, including IL-6, which form in response to warning signs. Several clinical trials are
currently underway to study the efficacy of colchicine in patients with SARS-Cov-2 infection, as
shown in Table 1. (97-137) 

Row Study Title Conditions 

1
Colchicine Coronavirus SARS-CoV2 Trial (COLCORONA)

-Corona Virus Infection 

2
The GReek Study in the Effects of Colchicine in Covid-19

-Corona  Virus  Disease  19
(SARS-Cov 2) 

3
Colchicine Efficacy in COVID-19 Pneumonia 

-Coronavirus Infections
-Pneumonia, Viral 

4  The ECLA PHRI COLCOVID TRIAL - SARS-Cov-2

Table 1: Trials on going with colchicine in SARS-Cov-2 patients.(Clinicaltrials.gov)

Conclusion

Inflammation is an indispensable part of an effective immune response, without which it is difficult
to successfully eliminate an infectious agent. The inflammatory response begins with the initial
recognition of a pathogen, which then mediates the recruitment of immune cells, eliminates the
pathogens and ultimately leads to tissue repair and return to homeostasis. However, some viruses
such as SARS-Cov-2 induce an excessive and prolonged cytokine response, known as "cytokine
storms",  which  results  in  high  morbidity  and  mortality.  Therefore,  therapeutic  interventions
targeting these pro-inflammatory cytokines could be useful to improve undesirable inflammatory
responses. In addition, since high viral titers in the early and later stages of infection are strongly
related to the severity of the disease in humans, strategies to control viral load and attenuate the
inflammatory response may be useful. In conclusion, SARS-CoV-2 is a viral infectious disease that
mainly manifests itself in fever and pneumonia, and antiviral therapies are certainly the mainstream,
but we believe that treatments that reduce the cytokinic response may be effective especially for
more severe cases. In this way, biological agents targeting pro-inflammatory cytokines can only
inhibit a specific inflammatory factor, and therefore may not be very effective in stopping CS in
SARS-CoV-2 where other cytokines may be of significant importance.  The colchicine could result
in a therapeutic treatment that acts upstream of the cytokine cascade IL6 and IL 1, bringing more
benefits, it  is also a low cost and if used at  the right doses with a good tolerability profile. In
addition there is a fundamental aspect to add, biological drugs (such as tocilizumab, sarilumab etc..)
can, with reference to the RCP of the drugs, cause with a 'common' frequency secondary infections
of  the respiratory  tract  and therefore  compromise paradossally  the  clinical  situation of  patients
infected SARS-CoV-2, therefore clinical evidence is needed to clarify their possible use and on

https://clinicaltrials.gov/ct2/show/NCT04322682?term=colchicine&cond=Sars-CoV2&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04322565?term=colchicine&cond=Sars-CoV2&draw=2&rank=3
https://clinicaltrials.gov/ct2/show/NCT04326790?term=colchicine&cond=Sars-CoV2&draw=2&rank=2


which target of SARS-CoV-2 patients. For colchicine, however, with reference to the RCP and the
clinical and pharmacovigilance data, the risk of upper respiratory tract infections may not be an
issue. However, given the viral nature of SARS-CoV-2, and considering a substantial impairment of
the host's immune system in severe cases, it  is essential to balance the risk/benefit  ratio before
starting anti-inflammatory therapy. In addition, early anti-inflammatory treatment initiated at the
right time is of paramount importance and should be tailored to the individual patient to achieve the
most nevertheless, this would be an interesting area for future research favourable effects  from
clinicians derived from ongoing trials will answer our questions.

Main statements 
I, the undersigned, Francesco Ferrara and any other author, declare that:

 I have no conflict of interest;
 We have not received funding;
 There are no sensitive data and no patients were recruited for this study; 
 The document does not conflict with ethical legislation 

Regards

The authors

References

1) Ware LB, Matthay MA. The acute respiratory distress syndrome. N Engl J Med 2000;342:1334–
49. 

2) Baggiolini  M,  Walz  A,  Kunkel  SL.  Neutrophil-activating  peptide-1/  interleukin-8:  a  novel
cytokine that activates neutrophils. J Clin Invest 1989;84:1045–9.

3) Standiford TJ, Rolfe MW, Kunkel SL, et al. Macrophage inflammatory protein-1: expression in
interstitial lung disease. J Immunol 1993;151:2852–63. 

4)Suter PM, Suter S, Girardin E, Roux-Lombard P, Grau GE, Dayer JM.  High bronchoalveolar
levels of tumor necrosis factor and its inhibitors, interkeukin-1, interferon, and elastase, in patients
with  respiratory  distress  syndrome  after  trauma,  shock,  or  sepsis.  Am  Rev  Respir  Dis
1992;145:1016–22. 

5) Siler TM, Swierkosz JE, Hyers TM, Fowler AA, Webster RO. Immunoreactive interleukin-1 in
bronchoalveolar lavage fluid of high-risk patients and patients with the adult respiratory distress
syndrome. Exp Lung Res 1989;15:881–94. 

6)Goodman RB, Strieter RM, Martin DP, et al. Inflammatory cytokines in patients with persistence
of the acute respiratory distress syndrome. Am J Respir Crit Care Med 1996;154:602–11. 

7)Park WY, Goodman RB, Steinberg KP, et al. Cytokine balance in the lungs of patients with acute
respiratory distress syndrome. Am J Respir Crit Care Med 2001;164:1896–903. 

8)Donnelly SC, Strieter RM, Reid PT, et al. The association between mortality rates and decreased
concentrations of interleukin-10 and interleukin-1 receptor antagonist in the lung fluids of patients
with the adult respiratory distress syndrome. Ann Intern Med 1996;125:191–6. 



9)Arend WP, Joslin FG, Thompson RC, Hannum CH.  An IL-1 inhibitor from human monocytes:
production and characterization of biologic properties. J Immunol 1989;143:1851–8. 

10)Arend WP. Interleukin-1 receptor antagonist. Adv Immunol 1993;54:167–227. 

11)Burger D, Chicheportiche R, Giri JG, Dayer JM. The inhibitory activity of human interleukin-1
receptor antagonist is enhanced by type II interleukin-1 soluble receptor and hindered by type I
interleukin-1 soluble receptor. J Clin Invest 1995;96:38–41. 

12)Sims JE. IL-1 and IL-18 receptors, and their extended family. Curr Opin Immunol 2002;14:117–
22. 

13)Jensen LE, Muzio M, Mantovani A, Whitehead AS. IL-1 signaling cascade in liver cells and the
involvement of a soluble form of the IL-1 receptor accessory protein. J Immunol 2000;164:5277–86.

14)Pugin  J,  Ricou  B,  Steinberg  KP,  Suter  PM,  Martin  TR.  Pro-inflammatory  activity  in
bronchoalveolar lavage  fluids from patients with ARDS, a prominent role for interleukin-1. Am J
Respir Crit Care Med 1996;153:1850–6.

15)Pugin  J,  Verghese  G,  Widmer  MC,  Matthay MA.  The alveolar  space  is  the  site  of  intense
inflammatory and profibrotic reactions in the early phase of ARDS. Crit Care Med 1999;27:304–12. 
16)Olman  MA,  White  KE,  Ware  LB,  Cross  MT,  Zhu  S,  Matthay  MA.  Microarray  analysis
indicates that pulmonary edema fluid from patients with acute lung injury mediates inflammation,
mitogen  gene  expression,  and  fibroblast  proliferation  through  bioactive  interleukin-1. Chest
2002;121:69S–70S. 

17)Geiser  T,  Jarreau PH, Atabai  K,  Matthay MA.  Interleukin-1beta  augments  in  vitro alveolar
epithelial repair. Am J Physiol Lung Cell Mol Physiol 2000;279:L1184–90. 

18)Geiser T, Atabai K, Jarreau PH, Ware LB, Pugin J, Matthay MA. Pulmonary edema fluid from
patients  with  acute  lung  injury  augments  in  vitro  alveolar  epithelial  repair  by  an  IL-1beta-
dependent mechanism. Am J Respir Crit Care Med 2001;163:1384–8. 

19)Tracey  KJ,  Lowry  SF,  Cerami  A.  Cachectin/TNF-alpha  in  septic  shock  and  septic  adult
respiratory distress syndrome. Am Rev Respir Dis 1988;138:1377–9. 

20)Li XY, Donaldson K, Brown D, MacNee W.  The role of tumor necrosis factor in increased
airspace epithelial permeability. Am J Respir Cell Mol Biol 1995;13:185–95. 

21)Marks JD, Marks CB, Luce JM, et  al.  Plasma tumor necrosis factor in patients with septic
shock:  mortality  rate,  incidence  of  adult  respiratory  distress  syndrome,  and  effects  of
methylprednisolone administration. Am Rev Respir Dis 1990;141:94–7. 

22)Hyers TM, Tricomi SM, Dettenmeier PA, Fowler AA. Tumor necrosis factor levels in serum and
bronchoalveolar  lavage  fluid  of  patients  with the adult  respiratory distress  syndrome. Am Rev
Respir Dis 1991;144:268–71. 

23)Millar AB, Singer M, Meager A, Foley NM, Johnson NM, Rook GAW. Tumor necrosis factor in
bronchopulmonary  secretions  of  patients  with  adult  respiratory  distress  syndrome. Lancet
1989;2:712–4. 



24)Ertel W, Scholl FA, Gallati H, Bonaccio M, Schildberg F, Trentz O. Increased release of soluble
tumor necrosis factor receptors into blood during clinical sepsis. Arch Surg 1994;129:1330–7. 

25)Pilz  G,  Fraunberger  P,  Appel  R,  et  al.  Early  prediction  of  outcome  in  score-identified,
postcardiac surgical patients at high risk for sepsis, using soluble tumor necrosis factor receptor-
p55 concentrations. Crit Care Med 1996;24:596–600. 

26)Goldie  AS,  Fearon  KCH,  Ross  JA,  et  al.  Natural  cytokine  antagonists  and  endogenous
antiendotoxin core antibodies in sepsis syndrome. JAMA 1995;274:172–7. 

27)Van der Poll T, Jansen J, van Leenen D, et al.  Release of soluble receptors for tumor necrosis
factor in clinical sepsis and experimental endotoxemia. J Infect Dis 1993;168:955–60. 

28)Abraham E, Glauser MP, Butler T, et al. P55 tumor necrosis factor receptor fusion protein in the
treatment of  patients with severe sepsis and septic shock: a randomized controlled multi-center
trial. JAMA 1997;277:1531–8.

29)Fiorentino DF, Bond MW, Mosmann TR.  Two types of mouse T helper cell.  IV. Th2 clones
secrete a factor that inhibits cytokine production by Th1 clones. J Exp Med 1989;170:2081–95. 

30)Fiorentino  DF,  Zlotnik  A,  Mosmann  TR,  Howard  M,  O’Garra  A.  IL-10  inhibits  cytokine
production by activated macrophages. J Immunol 1991;147:3815–22. 

31)Bogdan  C,  Vodovotz  Y,  Nathan C.  Macrophage deactivation  by  interleukin-10. J  Exp  Med
1991;174:1549–55. 

32)Ralph P, Nakoinz I, Sampson-Johannes A.  IL-10, T lymphocyte inhibitor of human blood cell
production of IL-1 and tumor necrosis factor. J Immunol 1992;148:808–14. 

33)Dickensheets  HL,  Freeman  SL,  Smith  MF,  Donnelly  RP.  Interleukin-10  upregulates  tumor
necrosis factor receptor type-II (p75) gene expression in endotoxin-stimulated human monocytes.
Blood 1997;90:4162–71. 

34)Wanidworanum  C,  Strober  W.  Prdominant  role  of  tumor  necrosis  factor-alpha  in  human
monocyte IL-10 synthesis. J Immunol 1993;151:6853–61.

35)Armstrong L, Millar AB. Relative production of tumour necrosis factor alpha and interleukin-10
in adult respiratory distress syndrome. Thorax 1997;52:442–6. 

36)Fumeaux T, Pugin J. Role of interleukin-10 in the intracellular sequestration of human leukocyte
antigen-DR in moncocytes during septic shock. Am J Respir Crit Care Med 2002;166:1475–82. 

37)Bernhagen  J,  Calandra  T,  Bucala  R.  Regulation  of  the  immune  response  by  macrophage
migration inhibitory factor: biological and structural features. J Mol Med 1998;76:151–61. 

38)Bloom  BR,  Bennett  B.  Mechanism  of  a  reaction  in  vitro  associated  with  delayed-type
hypersensitivity. Science 1966;153:80–2. 

39)David JR. Delayed-type hypersensitivity in vitro: its mediation by cell-free substances formed by
lymphoid cell-antigen interaction. Proc Natl Acad Sci USA 1966;56:72–7. 



40)Nathan CF, Karnovsky ML, David JR. Alterations of macrophage functions by mediators from
lymphocytes. J Exp Med 1971;133:1356–76. 

41)Nathan  CF,  Remold  HG,  David  JR.  Characterization  of  a  lymphocyte  factor  which  alters
macrophage function. J Exp Med 1973;137:275–88. 

42)Donnelly SC, Haslett C, Reid PT, et al.  Regulatory role for macrophage migration inhibitory
factor in acute respiratory distress syndrome. Nat Med 1997;3:320–3. 

43)Bacher M, Meinhardt A, Lan HY, et al. Migration inhibitory factor expression in experimentally
induced endotoxemia. Am J Pathol 1997;150:235–46. 

44)Calandra  T,  Bernhagen  J,  Mitchell  RA,  Bucala  R.  The  macrophage  is  an  important  and
previously  unrecognized  source  of  macrophage  migration  inhibitory  factor. J  Exp  Med
1994;179:1895–902. 

45)Calandra  T,  Bernhagen  J,  Metz  CN,  et  al.  MIF  as  a  glucocorticoid-induced  modulator  of
cytokine production. Nature 1995;377:68–71. 

46)Bernhagen J, Calandra T, Mitchell RA, et al. MIF is a pituitaryderived cytokine that potentiates
lethal endotoxaemia. Nature 1993;365:756–9. 

47)Roger T, David J, Glauser MP, Calandra T.  MIF regulates innate immune responses through
modulation of Toll-like receptor-4. Nature 2001;414:920–4. 
48)Mitchell RA, Liao H, Chesney J, et al. Macrophage migration inhibitory factor (MIF) sustains
macrophage pro-inflammatory function by inhibition p53: regulatory role in the innate immune
response. Proc Natl Acad Sci USA 2002;99:345–50. 

49)Yang EA. HMG-1 rediscovered as a cytokine. Shock 2001;4:247– 53. 

50)Abraham E, Arcaroli J, Carmody A, Wang H, Tracey KJ. HMG-1 as a mediator of acute lung
inflammation. J Immunol 2000;165: 2950–4. 

51)Sappington PL, Yang R, Yang H, Tracey KJ, Delude RL, Fink MP. HMGB1 B box increases the
permeability  of  Caco-2 enterocytic  monolayers and impairs  intestinal  barrier  function in  mice.
Gastroenterology 2002;123:790–802. 

52)Fowler AA, Hyers TM, Fisher BJ, Bechard DE, Centor RM, Webster RO. The adult respiratory
distress syndrome. Cell populations and soluble mediators in the airspaces of patients at high risk.
Am Rev Respir Dis 1987;136:1225–31. 

53)McGuire WW, Spragg RG, Cohen AM, Cochrane CG. Studies on the pathogenesis of the adult
respiratory distress syndrome. J Clin Invest 1982;69:543–53. 

54)Weiland JE, Davis WB, Holter JF, Mohammed JR, Dorinsky PM, Gadek JE. Lung neutrophils in
the adult respiratory distress syndrome: clinical and pathophysiolgic significance. Am Rev Respir
Dis 1986;133:218–25. 

55)Martin TR, Pistorese BP, Hudson LD, Maunder RJ. The function of lung and blood neutrophils
in patients with the adult respiratory distress syndrome: implications of the pathogenesis of lung
infections. Am Rev Respir Dis 1991;144:254–62.



56)Repine JE, Beehler CJ.  Neutrophils and adult respiratory distress syndrome: two interlocking
perspectives in 1991. Am Rev Respir Dis (1991);144:251–2. 

57)Steinberg KP, Milberg JA, Martin TR, Maunder RJ, Cockrill  BA, Hudson LD.  Evolution of
bronchoalveolar cell populations in the adult respiratory distress syndrome. Am J Respir Crit Care
Med 1994;150:113–22. 

58)Parsons  PE,  Fowler  AA,  Hyers  TM,  Henson  PM.  Chemotactic  activity  in  bronchoalveolar
lavage  fluid  from  patients  with  adult  respiratory  distress  syndrome. Am  Rev  Respir  Dis
1985;132:490–3. 

59)Ognibene FP, Martin SE, Parker MM, et al. Adult respiratory distress syndrome in patients with
severe neutropenia. N Engl J Med 1986;315:547–51. 

60)Maunder  RJ,  Hackman RC, Riff  RE,  Albert  RK, Springmeyer  SC.  Occurrence of the adult
respiratory distress syndrome in neutropenic patients. Am Rev Respir Dis 1987;133:313–6. 

61)Rinaldo  JE,  Borovetz  H.  Deterioration  of  oxygenation  and  abnormal  lung  microvascular
permeability during resolution of leukopenia in patients with diffuse lung injury. Am Rev Respir
Dis 1985;131:579– 83. 

62)Rinaldo JE. Mediation of ARDS by leukocytes. Clinical evidence and implications for therapy.
Chest 1986;89:590–3. 

63)Zimmerman GA, Renzetti AD, Hill HR. Functional and metabolic activity of granulocytes from
patients with adult respiratory distress syndrome. Am Rev Respir Dis 1983;127:290–300.

64)Chollet-Martin  S,  Montravers  P,  Gibert  C,  et  al.  Subpopulation  of  hyperresponsive
polymorphonuclear  neutrophils  in  patients  with  adult  respiratory  distress  syndrome:  role  of
cytokine production. Am Rev Respir Dis 1992;146:990–6. 

65)Cochrane CG, Spragg RG, Revak SD, Cohen AB, McGuire WW.  The presence of neutrophil
elastase and evidence of oxidation activity in bronchoalveolar lavage  fluid of patients with adult
respiratory distress syndrome. Am Rev Respir Dis 1983;127:S25–7. 

66)Lee CT, Fein AM, Lippman M, Holtzman H, Kimbel P, Weinbaum G.  Elastolytic activity in
pulmonary lavage fluid from patients with the adult respiratory distress syndrome. N Engl J Med
1981;304:192–6. 

67)Li G Fan Y Lai Y Han T Li Z Zhou P Pan P Wang W Hu D Liu X Zhang Q Wu J. Coronavirus
infections and immune responses.  J Med Virol. 2020 Apr;92(4):424-432. doi: 10.1002/jmv.25685.
Epub 2020 Feb 7.

68)Conti  P Ronconi  GCaraffa  A Gallenga  CE Ross  RFrydas  I Kritas  SK.  Induction  of  pro-
inflammatory cytokines (IL-1 and IL-6) and lung inflammation by Coronavirus-19 (COVI-19 or
SARS-CoV-2):  anti-inflammatory  strategies.  Masters  PS,  Perlman,  S  (2013)  Coronaviridae.  In:
Knipe DM, Howley P (eds) Fields Virology. Lippincott Williams and Wilkins, Philadelphia, PA, pp
825–858.

69)Siddell SZJ, Snijder EJ.  Coronaviruses, toroviruses, and arteriviruses, vol. 1. London: Hodder
Arnold; 2005.

https://www.ncbi.nlm.nih.gov/pubmed/31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kritas%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frydas%20I%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ross%20R%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gallenga%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caraffa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ronconi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conti%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32171193
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20T%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lai%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=31981224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=31981224


70)Peck  KM, et  al.  Coronavirus  host  range expansion  and  Middle  East  respiratory  syndrome
coronavirus emergence: biochemical mechanisms and evolutionary perspectives. Annu Rev Virol.
2015;2(1):95–117. doi: 10.1146/annurev-virology-100114-055029.

71)Su S, et al.  Epidemiology, genetic recombination, and pathogenesis of coronaviruses. Trends
Microbiol. 2016;24(6):490–502. doi: 10.1016/j.tim.2016.03.003.

72)Weiss SR, Navas-Martin S. Coronavirus pathogenesis and the emerging pathogen severe acute
respiratory  syndrome  coronavirus. Microbiol  Mol  Biol  Rev.  2005;69(4):635–664.  doi:
10.1128/MMBR.69.4.635-664.2005.

73)Heugel J, et al. Coronavirus-associated pneumonia in previously healthy children. Pediatr Infect
Dis J. 2007;26(8):753–755. doi: 10.1097/INF.0b013e318054e31b.

74)C. Qin, L. Zhou, Z. Hu, S. Zhang, S. Yang, Y. Tao, et al. Dysregulation of immune response in
patients with COVID-19 in Wuhan, China Clin. Infect. Dis. (2020), 10.1093/cid/ciaa248 

75)X.H. Yao, T.Y. Li, Z.C. He, Y.F. Ping, H.W. Liu, S.C. Yu, et al.  A pathological report of three
COVID-19  cases  by  minimally  invasive  autopsies  Chin.  J.  Pathol.,  49  (2020),  Article  E009,
10.3760/cma.j.cn112151-20200312-00193 Google Scholar

76)X. Guo, P. Thomas. New fronts emerge in the influenza cytokine storm Semin. Immunopathol.,
39 (2017), pp. 541-550 CrossRefView Record in ScopusGoogle Scholar
77)A. Shimabukuro-Vornhagen, P. Gödel, M. Subklewe, H.J. Stemmler, H.A. Schlößer, M. Schlaak,
et al. Cytokine release syndrome J. Immunother. Cancer, 6 (2018), p. 56 Google Scholar

78)C. Chen, X.R. Zhang, Z.Y. Ju, W.F. He. Advances in the research of cytokine storm mechanism
induced by Corona virus disease 2019 and the corresponding immunotherapies Chin. J. Burns, 36
(2020),  Article  E005,  10.3760/cma.j.cn501120-20200224-00088 View  Record  in  ScopusGoogle
Scholar

79)T.W. Auyeung, J.S. Lee, W.K. Lai, C.H. Choi, H.K. Lee, J.S. Lee, et al. The use of corticosteroid
as treatment in SARS was associated with adverse outcomes: a retrospective cohort study  J. Inf.
Secur., 51 (2005), pp. 98-102 ArticleDownload PDFView Record in ScopusGoogle Scholar

80)J.C.  Ho,  G.C.  Ooi,  T.Y.  Mok,  J.W.  Chan,  I.  Hung,  B.  Lam,  et  al.  High-dose  pulse  versus
nonpulse corticosteroid regimens in severe acute respiratory syndrome  Am. J. Respir. Crit. Care
Med., 168 (2003), pp. 1449-1456 View Record in ScopusGoogle Scholar

81)L.Y. Yam, A.C. Lau, F.Y. Lai, E. Shung, J. Chan, V. Wong Corticosteroid treatment of severe
acute respiratory syndrome in Hong Kong  J.  Inf. Secur.,  54 (2007),  pp. 28-39  View Record in
ScopusGoogle Scholar

82)R.C. Chen, X.P. Tang, S.Y. Tan, B.L. Liang, Z.Y. Wan, J.Q. Fang,  et al.  Treatment of severe
acute respiratory syndrome with glucosteroids: the Guangzhou experience  Chest, 129 (2006), pp.
1441-1452 ArticleDownload PDFCrossRefView Record in ScopusGoogle Scholar

83)A. Rhodes, L.E. Evans, W. Alhazzani, M.M. Levy, M. Antonelli,  R. Ferrer, A. Kumar,  et al.
Surviving sepsis campaign: international guidelines for management of sepsis and septic shock:
2016 Intensive Care Med., 43 (2017), pp. 304-377 CrossRefView Record in ScopusGoogle Scholar

https://doi.org/10.1093/cid/ciaa248
https://scholar.google.com/scholar_lookup?title=Surviving%20sepsis%20campaign%3A%20international%20guidelines%20for%20management%20of%20sepsis%20and%20septic%20shock%3A%202016&publication_year=2017&author=A.%20Rhodes&author=L.E.%20Evans&author=W.%20Alhazzani&author=M.M.%20Levy&author=M.%20Antonelli&author=R.%20Ferrer&author=A.%20Kumar
https://www.scopus.com/inward/record.url?eid=2-s2.0-85009740698&partnerID=10&rel=R3.0.0
https://doi.org/10.1007/s00134-017-4683-6
https://scholar.google.com/scholar_lookup?title=Treatment%20of%20severe%20acute%20respiratory%20syndrome%20with%20glucosteroids%3A%20the%20Guangzhou%20experience&publication_year=2006&author=R.C.%20Chen&author=X.P.%20Tang&author=S.Y.%20Tan&author=B.L.%20Liang&author=Z.Y.%20Wan&author=J.Q.%20Fang
https://www.scopus.com/inward/record.url?eid=2-s2.0-33745124335&partnerID=10&rel=R3.0.0
https://doi.org/10.1378/chest.129.6.1441
https://www.sciencedirect.com/science/article/pii/S0012369215507459/pdfft?md5=c8e8bff816c8b1305a5888279669f122&pid=1-s2.0-S0012369215507459-main.pdf
https://www.sciencedirect.com/science/article/pii/S0012369215507459
https://scholar.google.com/scholar_lookup?title=Corticosteroid%20treatment%20of%20severe%20acute%20respiratory%20syndrome%20in%20Hong%20Kong&publication_year=2007&author=L.Y.%20Yam&author=A.C.%20Lau&author=F.Y.%20Lai&author=E.%20Shung&author=J.%20Chan&author=V.%20Wong
https://www.scopus.com/inward/record.url?eid=2-s2.0-85073832916&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85073832916&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=High-dose%20pulse%20versus%20nonpulse%20corticosteroid%20regimens%20in%20severe%20acute%20respiratory%20syndrome&publication_year=2003&author=J.C.%20Ho&author=G.C.%20Ooi&author=T.Y.%20Mok&author=J.W.%20Chan&author=I.%20Hung&author=B.%20Lam
https://www.scopus.com/inward/record.url?eid=2-s2.0-9144258533&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=The%20use%20of%20corticosteroid%20as%20treatment%20in%20SARS%20was%20associated%20with%20adverse%20outcomes%3A%20a%20retrospective%20cohort%20study&publication_year=2005&author=T.W.%20Auyeung&author=J.S.%20Lee&author=W.K.%20Lai&author=C.H.%20Choi&author=H.K.%20Lee&author=J.S.%20Lee
https://www.scopus.com/inward/record.url?eid=2-s2.0-22144463826&partnerID=10&rel=R3.0.0
https://www.sciencedirect.com/science/article/pii/S0163445304002294/pdfft?md5=2663a89d38b82e8fed9af62ca739e907&pid=1-s2.0-S0163445304002294-main.pdf
https://www.sciencedirect.com/science/article/pii/S0163445304002294
https://scholar.google.com/scholar_lookup?title=Advances%20in%20the%20research%20of%20cytokine%20storm%20mechanism%20induced%20by%20Corona%20virus%20disease%202019%20and%20the%20corresponding%20immunotherapies&publication_year=2020&author=C.%20Chen&author=X.R.%20Zhang&author=Z.Y.%20Ju&author=W.F.%20He
https://scholar.google.com/scholar_lookup?title=Advances%20in%20the%20research%20of%20cytokine%20storm%20mechanism%20induced%20by%20Corona%20virus%20disease%202019%20and%20the%20corresponding%20immunotherapies&publication_year=2020&author=C.%20Chen&author=X.R.%20Zhang&author=Z.Y.%20Ju&author=W.F.%20He
https://www.scopus.com/inward/record.url?eid=2-s2.0-85081045889&partnerID=10&rel=R3.0.0
https://doi.org/10.3760/cma.j.cn501120-20200224-00088
https://scholar.google.com/scholar_lookup?title=Cytokine%20release%20syndrome&publication_year=2018&author=A.%20Shimabukuro-Vornhagen&author=P.%20G%C3%B6del&author=M.%20Subklewe&author=H.J.%20Stemmler&author=H.A.%20Schl%C3%B6%C3%9Fer&author=M.%20Schlaak
https://scholar.google.com/scholar_lookup?title=New%20fronts%20emerge%20in%20the%20influenza%20cytokine%20storm&publication_year=2017&author=X.%20Guo&author=P.%20Thomas
https://www.scopus.com/inward/record.url?eid=2-s2.0-85019731124&partnerID=10&rel=R3.0.0
https://doi.org/10.1007/s00281-017-0636-y
https://scholar.google.com/scholar_lookup?title=A%20pathological%20report%20of%20three%20COVID-19%20cases%20by%20minimally%20invasive%20autopsies&publication_year=2020&author=X.H.%20Yao&author=T.Y.%20Li&author=Z.C.%20He&author=Y.F.%20Ping&author=H.W.%20Liu&author=S.C.%20Yu
https://doi.org/10.3760/cma.j.cn112151-20200312-00193


84)P. Sun, X. Lu, C. Xu, W. Sun, B. Pan. Understanding of COVID-19 based on current evidence J.
Med. Virol. (2020), 10.1002/jmv.25722 Google Scholar

85)K.W. Chan, V.T. Wong, S.C.W. Tang.  COVID-19: an update on the epidemiological, clinical,
preventive and therapeutic evidence and guidelines of integrative Chinese-Western medicine for the
management  of  2019  novel  coronavirus  disease Am.  J.  Chin.  Med.  (2020),  pp.  1-26
CrossRefGoogle Scholar

86)N. Chen,  M.  Zhou,  X.  Dong,  J.  Qu,  F.  Gong,  Y.  Han,  et  al.  Epidemiological  and  clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive
study Lancet,  395  (2020),  pp.  507-513  ArticleDownload  PDFView  Record  in  ScopusGoogle
Scholar

87)D.  Wang,  B.  Hu,  C.  Hu,  F.  Zhu,  X.  Liu,  J.  Zhang,  et  al.  Clinical  characteristics  of  138
hospitalized patients with 2019 Novel Coronavirus-infected pneumonia in Wuhan, China  JAMA
(2020), 10.1001/jama.2020.1585 Google Scholar

88)C.D.  Russell,  J.E.  Millar,  J.K.  Baillie.  Clinical  evidence  does  not  support  corticosteroid
treatment for 2019-nCoV lung injury Lancet, 395 (2020), pp. 473-475 ArticleDownload PDFView
Record in ScopusGoogle Scholar

89)D.L. Barnard, C.W. Day, K. Bailey, M. Heiner, R. Montgomery, L. Lauridsen, et al. Evaluation
of immunomodulators, interferons and known in vitro SARS-coV inhibitors for inhibition of SAR
coV replication in BALB/c mice Antivir. Chem. Chemother., 17 (2006), pp. 275-284 CrossRefView
Record in ScopusGoogle Scholar

90)"FDA Approves  Gamifant® (emapalumab-lzsg),  the  First  and Only  Treatment  Indicated  for
Primary  Hemophagocytic  Lymphohistiocytosis  (HLH)". Business  Wire.  Business  Wire,  Inc.
Retrieved 21 November 2018. 

91)"Kevzara:  EPAR –  Product  Information" (PDF).  European  Medicines  Agency.  2017-09-26.
Drugs.com: Sarilumab Monograph. Accessed 2017-11-29. 

92)"UK Anakinra label". UK Electronic Medicines Compendium.  5 October 2017. Retrieved 23
March 2018. "US Anakinra label" (PDF). FDA. May 2016. Retrieved 23 March 2018. For label
updates see FDA index page for BLA 103950 

93)Singh JA, Hossain A, Tanjong Ghogomu E, Kotb A, Christensen R, Mudano AS, et al. (May
2016).  "Biologics or tofacitinib for rheumatoid arthritis in incomplete responders to methotrexate
or  other  traditional  disease-modifying  anti-rheumatic  drugs:  a  systematic  review  and  network
meta-analysis".  The  Cochrane  Database  of  Systematic  Reviews  (5):  CD012183.
doi:10.1002/14651858.CD012183. PMID 27175934. 

94)A.  Kumar,  B.  Liang,  M.  Aarthy,  S.K.  Singh,  N.  Garg,  I.U.  Mysorekar,  R.  Giri.
Hydroxychloroquine inhibits  Zika virus  NS2B-NS3 protease ACS Omega,  3  (2018),  pp.  18132-
18141 CrossRefView Record in ScopusGoogle Scholar

95)L.F. Wang, Y.S. Lin, N.C. Huang, C.Y. Yu, W.L. Tsai, J.J.  Chen,  et al.  Hydroxychloroquine-
inhibited dengue virus is associated with host defense machinery J. Interf. Cytokine Res., 35 (2015),
pp. 143-156 CrossRefView Record in ScopusGoogle Scholar

https://en.wikipedia.org/wiki/European_Medicines_Agency
https://pubmed.ncbi.nlm.nih.gov/27175934
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1002%2F14651858.CD012183
https://en.wikipedia.org/wiki/Digital_object_identifier
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/103950s5175lbl.pdf
https://www.businesswire.com/news/home/20181120005454/en/FDA-Approves-Gamifant%C2%AE-emapalumab-lzsg-Treatment-Primary-Hemophagocytic
https://www.businesswire.com/news/home/20181120005454/en/FDA-Approves-Gamifant%C2%AE-emapalumab-lzsg-Treatment-Primary-Hemophagocytic
https://www.medicines.org.uk/emc/product/559
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004254/WC500230068.pdf
https://doi.org/10.1142/s0192415x20500378
https://scholar.google.com/scholar_lookup?title=COVID-19%3A%20an%20update%20on%20the%20epidemiological%2C%20clinical%2C%20preventive%20and%20therapeutic%20evidence%20and%20guidelines%20of%20integrative%20Chinese-Western%20medicine%20for%20the%20management%20of%202019%20novel%20coronavirus%20disease&publication_year=2020&author=K.W.%20Chan&author=V.T.%20Wong&author=S.C.W.%20Tang
https://scholar.google.com/scholar_lookup?title=Hydroxychloroquine-inhibited%20dengue%20virus%20is%20associated%20with%20host%20defense%20machinery&publication_year=2015&author=L.F.%20Wang&author=Y.S.%20Lin&author=N.C.%20Huang&author=C.Y.%20Yu&author=W.L.%20Tsai&author=J.J.%20Chen
https://www.scopus.com/inward/record.url?eid=2-s2.0-84929170755&partnerID=10&rel=R3.0.0
https://doi.org/10.1089/jir.2014.0038
https://scholar.google.com/scholar_lookup?title=Hydroxychloroquine%20inhibits%20Zika%20virus%20NS2B-NS3%20protease&publication_year=2018&author=A.%20Kumar&author=B.%20Liang&author=M.%20Aarthy&author=S.K.%20Singh&author=N.%20Garg&author=I.U.%20Mysorekar&author=R.%20Giri
https://www.scopus.com/inward/record.url?eid=2-s2.0-85059382470&partnerID=10&rel=R3.0.0
https://doi.org/10.1021/acsomega.8b01002
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&ApplNo=103950
https://www.drugs.com/monograph/sarilumab.html
https://en.wikipedia.org/wiki/Drugs.com
https://scholar.google.com/scholar?q=Evaluation%20of%20immunomodulators,%20interferons%20and%20known%20in%20vitro%20SARS-coV%20inhibitors%20for%20inhibition%20of%20SARS-coV%20replication%20in%20BALBc%20mice
https://www.scopus.com/inward/record.url?eid=2-s2.0-33845445764&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-33845445764&partnerID=10&rel=R3.0.0
https://doi.org/10.1177/095632020601700505
https://scholar.google.com/scholar_lookup?title=Clinical%20evidence%20does%20not%20support%20corticosteroid%20treatment%20for%202019-nCoV%20lung%20injury&publication_year=2020&author=C.D.%20Russell&author=J.E.%20Millar&author=J.K.%20Baillie
https://www.scopus.com/inward/record.url?eid=2-s2.0-85079056243&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85079056243&partnerID=10&rel=R3.0.0
https://www.sciencedirect.com/science/article/pii/S0140673620303172/pdfft?md5=086dd01e4c84f24c7d023c4cd423f59e&pid=1-s2.0-S0140673620303172-main.pdf
https://www.sciencedirect.com/science/article/pii/S0140673620303172
https://scholar.google.com/scholar_lookup?title=Clinical%20characteristics%20of%20138%20hospitalized%20patients%20with%202019%20Novel%20Coronavirus-infected%20pneumonia%20in%20Wuhan%2C%20China&publication_year=2020&author=D.%20Wang&author=B.%20Hu&author=C.%20Hu&author=F.%20Zhu&author=X.%20Liu&author=J.%20Zhang
https://doi.org/10.1001/jama.2020.1585
https://scholar.google.com/scholar_lookup?title=Epidemiological%20and%20clinical%20characteristics%20of%2099%20cases%20of%202019%20novel%20coronavirus%20pneumonia%20in%20Wuhan%2C%20China%3A%20a%20descriptive%20study&publication_year=2020&author=N.%20Chen&author=M.%20Zhou&author=X.%20Dong&author=J.%20Qu&author=F.%20Gong&author=Y.%20Han
https://scholar.google.com/scholar_lookup?title=Epidemiological%20and%20clinical%20characteristics%20of%2099%20cases%20of%202019%20novel%20coronavirus%20pneumonia%20in%20Wuhan%2C%20China%3A%20a%20descriptive%20study&publication_year=2020&author=N.%20Chen&author=M.%20Zhou&author=X.%20Dong&author=J.%20Qu&author=F.%20Gong&author=Y.%20Han
https://www.scopus.com/inward/record.url?eid=2-s2.0-85078761741&partnerID=10&rel=R3.0.0
https://www.sciencedirect.com/science/article/pii/S0140673620302117/pdfft?md5=2b6416e72f78b9d426b6b8bf0a31ee9f&pid=1-s2.0-S0140673620302117-main.pdf
https://www.sciencedirect.com/science/article/pii/S0140673620302117
https://scholar.google.com/scholar_lookup?title=Understanding%20of%20COVID-19%20based%20on%20current%20evidence&publication_year=2020&author=P.%20Sun&author=X.%20Lu&author=C.%20Xu&author=W.%20Sun&author=B.%20Pan
https://doi.org/10.1002/jmv.25722


96)H. Akpovwa. Chloroquine could be used for the treatment of filoviral infections and other viral
infections that emerge or emerged from viruses requiring an acidic pH for infectivity Cell Biochem.
Funct., 34 (2016), pp. 191-196 CrossRefView Record in ScopusGoogle Scholar

97)M.J.  Vincent,  E.  Bergeron,  S.  Benjannet,  B.R.  Erickson,  P.E.  Rollin,  T.G.  Ksiazek,  et
al.Chloroquine is a potent inhibitor of SARS coronavirus infection and spread Virol. J., 2 (2005), p.
69 CrossRefGoogle Scholar

98)L. Dong, S. Hu, J. Gao. Discovering drugs to treat coronavirus disease 2019 (COVID-19) Drug
Discov. Ther., 14 (2020), pp. 58-60 

99)J.Benhamou,  Ori-Michael; Geva,  Shahar; Jacobs,  Miriam; Drew,  Jonathan; Waldman,
Maor; Kalchiem-Dekel,  The Use  of  Colchicine  in  Respiratory  Diseases Or Current  Respiratory
Medicine Reviews, Volume 9, Number 5, 2013, pp. 300-304(5)

100)Front. Pharmacol., 16 August 2019 | https://doi.org/10.3389/fphar.2019.00908 The Association
Between Usage of Colchicine and Pneumonia: A Nationwide, Population-Based Cohort Study

101)Shekelle PG, Newberry SJ, FitzGerald JD, Motala A, O'Hanlon CE, Tariq A, et al. (January
2017).  "Management  of  Gout:  A  Systematic  Review  in  Support  of  an  American  College  of
Physicians Clinical Practice Guideline". Annals of Internal Medicine. 166 (1): 37–51. doi:10.7326/
M16-0461. PMID 27802478. 

102)"Colchicine Monograph for Professionals". Drugs.com. American Society of Health-System
Pharmacists. Retrieved 27 March 2019. 

103)Schachner, Lawrence A.; Hansen, Ronald C. (2011). Pediatric Dermatology E-Book. Elsevier
Health Sciences. p. 177. ISBN 9780723436652. 

104)Hutchison,  Stuart  J.  (2009).  Pericardial  Diseases:  Clinical  Diagnostic  Imaging  Atlas  with
DVD. Elsevier Health Sciences. p. 58. ISBN 9781416052746. 

105)"Colchicine for acute gout: updated information about dosing and drug interactions". National
Prescribing  Service,  Australia.  14  May  2010.  Archived  from  the  original on  30  June  2012.
Retrieved 14 May 2010. 

106)British  national  formulary :  BNF 76 (76  ed.).  Pharmaceutical  Press.  2018.  pp. 1085–1086.
ISBN 9780857113382. 

107)Dalbeth N, Lauterio TJ, Wolfe HR (October 2014). "Mechanism of action of colchicine in the
treatment of gout". Clinical Therapeutics.  36 (10): 1465–79.  doi:10.1016/j.clinthera.2014.07.017.
PMID 25151572. 
108)Chen  LX,  Schumacher  HR (October  2008).  "Gout:  an  evidence-based review". Journal  of
Clinical  Rheumatology.  14 (5  Suppl):  S55-62.  doi:10.1097/RHU.0b013e3181896921.
PMID 18830092. 

109)"Colcrys  (colchicine,  USP)  tablets  0.6  mg.  Drug  Approval  Package". US  Food  and  Drug
Administration. 17 February 2010. Retrieved 19 August 2018. 

110)"Information for Healthcare Professionals: New Safety Information for Colchicine (marketed
as Colcrys)". U.S. Food and Drug Administration.

http://www.nps.org.au/health_professionals/publications/nps_radar/2010/may_2010/brief_item_colchicine
https://pubmed.ncbi.nlm.nih.gov/18830092
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1097%2FRHU.0b013e3181896921
https://en.wikipedia.org/wiki/Digital_object_identifier
https://books.google.de/books?id=tAlGLYplkacC&pg=PA177
https://www.drugs.com/monograph/colchicine.html
https://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/DrugSafetyInformationforHeathcareProfessionals/ucm174315.htm
https://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/DrugSafetyInformationforHeathcareProfessionals/ucm174315.htm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2009/022352_colcrys_toc.cfm
https://www.clinicaltherapeutics.com/article/S0149-2918(14)00457-3/fulltext
https://www.clinicaltherapeutics.com/article/S0149-2918(14)00457-3/fulltext
https://web.archive.org/web/20120630173701/http://www.nps.org.au/health_professionals/publications/nps_radar/2010/may_2010/brief_item_colchicine
https://books.google.de/books?id=7mZS5PS97X4C&pg=PA58
https://books.google.de/books?id=7mZS5PS97X4C&pg=PA58
https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/U.S._Food_and_Drug_Administration
https://pubmed.ncbi.nlm.nih.gov/25151572
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1016%2Fj.clinthera.2014.07.017
https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/Special:BookSources/9780857113382
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9781416052746
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9780723436652
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://pubmed.ncbi.nlm.nih.gov/27802478
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.7326%2FM16-0461
https://doi.org/10.7326%2FM16-0461
https://doi.org/10.3389/fphar.2019.00908
https://www.ingentaconnect.com/content/ben/crmr
https://www.ingentaconnect.com/content/ben/crmr
https://www.ingentaconnect.com/search?option2=author&value2=Kalchiem-Dekel,+Or
https://www.ingentaconnect.com/search?option2=author&value2=Kalchiem-Dekel,+Or
https://www.ingentaconnect.com/search?option2=author&value2=Waldman,+Maor
https://www.ingentaconnect.com/search?option2=author&value2=Waldman,+Maor
https://www.ingentaconnect.com/search?option2=author&value2=Drew,+Jonathan
https://www.ingentaconnect.com/search?option2=author&value2=Jacobs,+Miriam
https://www.ingentaconnect.com/search?option2=author&value2=Geva,+Shahar
https://www.ingentaconnect.com/search?option2=author&value2=J.+Benhamou,+Ori-Michael
https://scholar.google.com/scholar_lookup?title=Chloroquine%20is%20a%20potent%20inhibitor%20of%20SARS%20coronavirus%20infection%20and%20spread&publication_year=2005&author=M.J.%20Vincent&author=E.%20Bergeron&author=S.%20Benjannet&author=B.R.%20Erickson&author=P.E.%20Rollin&author=T.G.%20Ksiazek
https://doi.org/10.1186/1743-422X-2-69
https://scholar.google.com/scholar_lookup?title=Chloroquine%20could%20be%20used%20for%20the%20treatment%20of%20filoviral%20infections%20and%20other%20viral%20infections%20that%20emerge%20or%20emerged%20from%20viruses%20requiring%20an%20acidic%20pH%20for%20infectivity&publication_year=2016&author=H.%20Akpovwa
https://www.scopus.com/inward/record.url?eid=2-s2.0-84979009448&partnerID=10&rel=R3.0.0
https://doi.org/10.1002/cbf.3182


111)Laubscher  T,  Dumont  Z,  Regier  L,  Jensen B  (December  2009).  "Taking  the  stress  out  of
managing gout". Canadian Family Physician. 55 (12): 1209–12. PMC 2793228. PMID 20008601. 

112)van  Echteld  I,  Wechalekar  MD,  Schlesinger  N,  Buchbinder  R,  Aletaha  D  (August  2014).
"Colchicine for acute gout". The Cochrane Database of Systematic Reviews.  8 (8):  CD006190.
doi:10.1002/14651858.CD006190.pub2. PMID 25123076. 

113)Terkeltaub RA, Furst DE, Bennett K, Kook KA, Crockett RS, Davis MW (April 2010). "High
versus low dosing of oral colchicine for early acute gout flare: Twenty-four-hour outcome of the
first  multicenter,  randomized, double-blind,  placebo-controlled,  parallel-group, dose-comparison
colchicine  study". Arthritis  and  Rheumatism.  62 (4):  1060–8.  doi:10.1002/art.27327.
PMID 20131255. 

114)"Colchicine". Drugs.com. 1 January 2017. Retrieved 19 August 2018. 

115)Shekelle, Paul G.; Newberry, Sydne J.; FitzGerald, John D.; Motala, Aneesa; O'Hanlon, Claire
E.; Tariq, Abdul; Okunogbe, Adeyemi; Han, Dan; Shanman, Roberta (2017). "Management of gout:
A systematic review in support of an American College of Physicians Clinical Practice Guideline".
Annals  of  Internal  Medicine.  166 (1):  37–51.  doi:10.7326/M16-0461.  ISSN 0003-4819.
PMID 27802478. 

116)Qaseem,  Amir;  Harris,  Russell  P.;  Forciea,  Mary  Ann  (2017).  "Management  of  acute  and
recurrent gout: A Clinical Practice Guideline From the American College of Physicians". Annals of
Internal Medicine. 166 (1): 58–68. doi:10.7326/M16-0570. ISSN 0003-4819. PMID 27802508. 

117)Cocco G, Chu DC, Pandolfi S (December 2010). "Colchicine in clinical medicine. A guide for
internists". European Journal of Internal Medicine. 21 (6): 503–8. doi:10.1016/j.ejim.2010.09.010.
PMID 21111934. 

118)Alabed  S,  Cabello  JB,  Irving  GJ,  Qintar  M,  Burls  A  (August  2014).  "Colchicine  for
pericarditis" (PDF).  The  Cochrane  Database  of  Systematic  Reviews.  8 (8):  CD010652.
doi:10.1002/14651858.CD010652.pub2. PMID 25164988. 

119)Portincasa P (2016).  "Colchicine,  Biologic Agents  and More for the Treatment  of  Familial
Mediterranean Fever. The Old, the New, and the Rare". Current Medicinal Chemistry. 23 (1): 60–
86. doi:10.2174/0929867323666151117121706. PMID 26572612. 

120)Lennerz C, Barman M, Tantawy M, Sopher M, Whittaker P (December 2017). "Colchicine for
primary prevention  of  atrial  fibrillation  after  open-heart  surgery:  Systematic  review and meta-
analysis" (PDF). International  Journal  of  Cardiology.  249:  127–137.
doi:10.1016/j.ijcard.2017.08.039. PMID 28918897. 
121)"CDC - The Emergency Response Safety and Health Database: Biotoxin: Cochicine". Centers
for Disease Control and Prevention, US Department of Health and Human Services.  Retrieved 31
December 2015. 

122)Finkelstein Y, Aks SE, Hutson JR, Juurlink DN, Nguyen P, Dubnov-Raz G, Pollak U, Koren G,
Bentur  Y  (June  2010).  "Colchicine  poisoning:  the  dark  side  of  an  ancient  drug". Clinical
Toxicology. 48 (5): 407–14. doi:10.3109/15563650.2010.495348. PMID 20586571. 

123)Matt  Doogue (2014).  "Colchicine  – extremely  toxic  in  overdose" (PDF). Christchurch  and
Canterbury District Health Board, New Zealand. Retrieved 23 August 2018. 

https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/20586571
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.3109%2F15563650.2010.495348
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/28918897
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1016%2Fj.ijcard.2017.08.039
http://openaccess.city.ac.uk/4043/5/Colchicine%20for%20pericarditis.pdf
http://openaccess.city.ac.uk/4043/5/Colchicine%20for%20pericarditis.pdf
https://www.drugs.com/pro/colchicine.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2793228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2793228
https://pubmed.ncbi.nlm.nih.gov/26572612
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.2174%2F0929867323666151117121706
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/25164988
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1002%2F14651858.CD010652.pub2
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/21111934
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1016%2Fj.ejim.2010.09.010
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/27802508
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.worldcat.org/issn/0003-4819
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://doi.org/10.7326%2FM16-0570
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/27802478
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.worldcat.org/issn/0003-4819
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://doi.org/10.7326%2FM16-0461
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/20131255
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1002%2Fart.27327
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/25123076
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1002%2F14651858.CD006190.pub2
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/20008601
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2793228
https://en.wikipedia.org/wiki/PubMed_Central
https://bpac.org.nz/BPJ/2014/september/docs/BPJ63-safer-prescribing.pdf
https://www.cdc.gov/niosh/ershdb/emergencyresponsecard_29750016.html
http://eprints.lse.ac.uk/84983/1/Whittaker%20et%20al._Colchicine%20for%20primary%20prevention.pdf
http://eprints.lse.ac.uk/84983/1/Whittaker%20et%20al._Colchicine%20for%20primary%20prevention.pdf
http://eprints.lse.ac.uk/84983/1/Whittaker%20et%20al._Colchicine%20for%20primary%20prevention.pdf


124)Graham W, Roberts JB (March 1953).  "Intravenous colchicine in the management of gouty
arthritis" (PDF).  Annals  of  the  Rheumatic  Diseases.  12  (1):  16–9.  doi:10.1136/ard.12.1.16.
PMC 1030428. PMID 13031443. 

125)"Colcrys  (colchicine).  Summary  review  for  regulatory  action" (PDF).  Center  for  Drug
Evaluation and Research, US Food and Drug Administration.  30 July 2009. Retrieved 19 August
2018. 

126)Hartung EF (September 1954).  "History of the use of colchicum and related medicaments in
gout; with suggestions for further research" (PDF). Annals of the Rheumatic Diseases. 13 (3): 190–
200. doi:10.1136/ard.13.3.190. PMC 1006735. PMID 13198053. (free BMJ registration required) 

127)Pelletier  and Caventou (1820)  "Examen chimique des plusieurs végétaux de la famille des
colchicées, et du principe actif qu'ils renferment. [Cévadille (veratrum sabadilla) ; hellébore blanc
(veratrum album) ; colchique commun (colchicum autumnale)]" (Chemical examination of several
plants of the meadow saffron family,  and of the active principle that they contain.)  Annales de
Chimie et de Physique, 14 : 69-81.
 
128)Geiger,  Ph.  L.  (1833)  "Ueber  einige  neue  giftige  organische  Alkalien" (On  some  new
poisonous organic alkalis)  Annalen  der  Pharmacie,  7  (3) :  269-280;  colchicine is  discussed on
pages 274-276. 
129)Cerquaglia C, Diaco M, Nucera G, La Regina M, Montalto M, Manna R (February 2005).
"Pharmacological and clinical basis of treatment of Familial Mediterranean Fever (FMF) with
colchicine or analogues: an update". Current Drug Targets. Inflammation and Allergy. 4 (1): 117–
24. doi:10.2174/1568010053622984. PMID 15720245. Archived from the original on 2008-12-11.
Retrieved 2019-07-06. 

130)Karst KR (21 October 2009). "California Court Denies Preliminary Injunction in Lanham Act
Case Concerning Unapproved Colchicine Drugs". 

131)Kesselheim AS, Solomon DH (June 2010). "Incentives for drug development--the curious case
of  colchicine". The  New  England  Journal  of  Medicine.  362  (22):  2045–7.
doi:10.1056/NEJMp1003126. PMID 20393164. 

132)"FDA orders halt to marketing of unapproved single-ingredient oral colchicine". 30 September
2010. 

133)"40 CFR Appendix A to Part 355, The List  of Extremely Hazardous Substances and Their
Threshold Planning Quantities". LII / Legal Information Institute. Retrieved 2018-03-11. 

134)Leete  E  (1963).  "The  biosynthesis  of  the  alkaloids  of  Colchicum:  The  incorporation  of
phenylalaline-2-C14 into colchicine and demecolcine". J.  Am. Chem. Soc. 85 (22): 3666–3669.
doi:10.1021/ja00905a030. 

135)Dewick PM (2009). Medicinal natural products: A biosynthetic approach. Wiley. pp. 360–362.
 
136)Maier UH, Meinhart HZ (1997).  "Colchicine is formed by para para phenol-coupling from
autumnaline". Tetrahedron Lett. 38 (42): 7357–7360. doi:10.1016/s0040-4039(97)10011-9. 

137)Derman H, Emsweller SL. "The use of colchicine in plant breeding". archive.org. Retrieved 26
April 2016.

https://books.google.com/books?id=zUqF1EcR8NMC&pg=PA69#v=onepage&q&f=false
https://books.google.com/books?id=zUqF1EcR8NMC&pg=PA69#v=onepage&q&f=false
https://books.google.com/books?id=zUqF1EcR8NMC&pg=PA69#v=onepage&q&f=false
https://books.google.com/books?id=hpYzAAAAYAAJ&pg=PA269#v=onepage&q&f=false
https://doi.org/10.1016%2Fs0040-4039(97)10011-9
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1021%2Fja00905a030
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/20393164
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.1056%2FNEJMp1003126
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/13031443
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1030428
https://en.wikipedia.org/wiki/PubMed_Central
https://doi.org/10.1136%2Fard.12.1.16
https://en.wikipedia.org/wiki/Digital_object_identifier
http://www.bentham-direct.org/pages/content.php?CDTIA/2005/00000004/00000001/0019L.SGM
https://pubmed.ncbi.nlm.nih.gov/15720245
https://en.wikipedia.org/wiki/PubMed_Identifier
https://doi.org/10.2174%2F1568010053622984
https://en.wikipedia.org/wiki/Digital_object_identifier
https://pubmed.ncbi.nlm.nih.gov/13198053
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1006735
https://en.wikipedia.org/wiki/PubMed_Central
https://doi.org/10.1136%2Fard.13.3.190
https://en.wikipedia.org/wiki/Digital_object_identifier
https://archive.org/stream/useofcolchicinei3424derm/useofcolchicinei3424derm_djvu.txt
https://www.law.cornell.edu/cfr/text/40/appendix-A_to_part_355
https://www.law.cornell.edu/cfr/text/40/appendix-A_to_part_355
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm227796.htm
http://www.fdalawblog.net/fda_law_blog_hyman_phelps/2009/10/california-court-denies-preliminary-injunction-in-lanham-act-case-concerning-unapproved-colchicine-d.html
http://www.fdalawblog.net/fda_law_blog_hyman_phelps/2009/10/california-court-denies-preliminary-injunction-in-lanham-act-case-concerning-unapproved-colchicine-d.html
https://web.archive.org/web/20081211064412/http://www.bentham-direct.org/pages/content.php?CDTIA%2F2005%2F00000004%2F00000001%2F0019L.SGM
https://web.archive.org/web/20081211064412/http://www.bentham-direct.org/pages/content.php?CDTIA%2F2005%2F00000004%2F00000001%2F0019L.SGM
http://ard.bmj.com/content/13/3/190.full.pdf
http://ard.bmj.com/content/13/3/190.full.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2009/022351s000_SumR.pdf
http://ard.bmj.com/content/12/1/16.full.pdf
http://ard.bmj.com/content/12/1/16.full.pdf

	Conclusion

