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RESUMEN

Introduccion: El lupus eritematoso sistémico (LES) es una enfermedad autoinmune
cronica multiorganica caracterizada por una respuesta inmune innata y adaptativa
desregulada. Algunos agentes infecciosos virales y bacterianos se han asociado
con la activacion del LES. Los coronavirus representan importantes patdogenos
generadores de infecciobn tanto en humanos como en animales, siendo
responsables de aproximadamente 1/3 de las infecciones del tracto respiratorio
superior adquiridas en la comunidad, A finales del afio 2019 se identificé un nuevo
coronavirus, el SARS-CoV2 responsable de la enfermedad COVID-19. Se decidio
entonces evaluar en pacientes portadores de LES, si el padecer la COVID-19
aumentaba el riesgo de activacion lapica

Objetivo: Evaluar el papel de la infeccion por Covid - 19 en la posible activacion de
la Nefritis lapica entre los afios 2020 - 2021.

Materiales y métodos: se estudiaron 62 pacientes lupicos afectados por la COVID-
19, comparandose aquellos que sufrieron reactivacién lipica respecto de aquellos
que no. Ambos grupos fueron comparados respecto de su funcién renal,
marcadores de autoinmunidad, inflamacion, y riesgo de reactivacion del LES.
Resultados: El padecer COVID-19 en pacientes portadores de LES no aumentaba
el riesgo de su reactivacion: OR: 0.8 (0.3-2.6), p: 0.7.

Conclusion: se document6 que no pareciera la COVID-19, ser un factor de riesgo

para la reactivacion del lupus eritematoso sistémico.

Palabras clave: lupus eritematoso sistémico, covid-19, activacion
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ABSTRACT

Background: Systemic lupus erythematosus (SLE) is an autoimmune chronic
multiorganic disease characterized by a deregulated innate and adaptive response.
A series of viral and bacterial agents have been associated with SLE activation.
Coronavirus family represents important infectious pathogens in both humans and
animals, being responsible for approximately one third of community acquired
superior respiratory tract infections. At the end of 2019, a new coronavirus (SARS-
CoV-2) was detected as responsible for the COVID-19 disease. It was decided to
evaluate if SLE patients had a greater risk of lupus activation when contracting
COVID-109.

Objective: To evaluate the role of the Covid - 19 infection in the possible activation
of lupus nephritis between the years 2020 - 2021.

Materials and methods: Sixty-two COVID-19 infected SLE patients were studied,
comparing those who had suffered lupus reactivation versus those who had not.
Renal function, autoinmunity and inflammation markers, and SLE reactivation risk
was compared between both groups.

Results: COVID-19 infection in SLE patients did not elevate lupus reactivation risk:
OR: 0.8 (0.3-2.6), p: 0.7.

Conclusion: COVID-19 is not, at the moment and as documented, a risk factor for

SLE reactivation.

Key words: systemic lupus erythematosus, covid-19, activation.

Referencias Bibliogréaficas



%WW UNIVERSIDAD
A.élj{SIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTORADO

¥ RENOVACION - 8 ANOS 2021 - 2029
Resolucién 015867 - MINEDUCACION

1. Smith CD, Cyr M. La historia del lupus eritematoso. De Hipdcrates a
Osler.Rheum Dis Clin North Am 1988;14: 1-14

2. Tsokos GC. Lupus eritematoso sistémico. N Engl J Med. 1 de diciembre
de 2011; 365 (22): 2110-2121

3. Kubo S, Nakayamada S, Yoshikawa M, Miyazaki Y, Sakata K, Nakano
K, et al. La inmunofenotipificacion periférica identifica tres subgrupos
segun la heterogeneidad de las células T en pacientes con lupus.
Artritis y reumatologia. 2017 Oct; 69 (10): 2029-2037

4. Kiriakidou M, Ching CL. In the Clinic. Systemic Lupus Erythematosus.

Annals of Internal Medicine.2020: ITC81-85

Cameron JS. Lupus nephritis. J Am Soc Nephrol 1999; 10:413-24.

6. Feldman CH, Hiraki LT, Liu J y col. Epidemiologia y sociodemografia
del lupus eritematoso sistémico y la nefritis lUpica entre adultos
estadounidenses con cobertura de Medicaid, 2000-2004.Artritis Rheum
2013;65: 753-63.

7. Nasonov E, Soloviev S, Davidson JE, et al. Prevalencia e incidencia del
lupus eritematoso sistémico (LES) en ciudades seleccionadas de tres
paises de la Comunidad de Estados Independientes (Federacion de
Rusia, Ucrania y Kazajstan). Lupus 2014;23: 213-9.

8. Ferucci ED, Johnston JM, Gaddy JR y col. Prevalencia e incidencia del
lupus eritematoso sistémico en un registro poblacional de indios
americanos y nativos de Alaska, 2007-2009.Artritis reumatol 2014;66:
2494-502.

9. Hochberg MC. Prevalencia del lupus eritematoso sistémico en
Inglaterra y Gales, 1981-2. Ann Rheum Dis 1987;46: 664—6

10.Murphy G, Isenberg D. Efecto del género sobre la presentacion clinica
en el lupus eritematoso sistémico. Reumatologia (Oxford) 2013;52:
2108- 15

11.Manuel F. Ugarte-Gila, Guillermo J. Pons-Estel y Graciela S. Alarcon.
Epidemiology, systemic lupus erythematosus. Systemic lupus
erythematosus 2020; 4: 21-28

12.Peschken CA, Katz SJ, Silverman E, et al. Las 1000 caras canadienses
del lupus: determinantes del resultado de la enfermedad en una gran
cohorte multiétnica.J Rheumatol 2009;36: 1200-8

13.Pons-Estel BA, Catoggio LJ, Cardiel MH, et al. La cohorte de inicio
prospectivo latinoamericano multinacional GLADEL de 1.214 pacientes
con lupus eritematoso sistémico: heterogeneidad étnica y de
enfermedad entre los “hispanos”.Medicina (Baltimore) 2004;83: 1-17.

o



%WW UNIVERSIDAD
A.élj{SIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTORADO

¥ RENOVACION - 8 ANOS 2021 - 2029
Resolucién 015867 - MINEDUCACION

14.Manuel F. Ugarte-Gila, Guillermo J. Pons-Estel y Graciela S. Alarcon,
Epidemiology, systemic lupus erythematosus. Systemic lupus
erythematosus. 2020; 4: 21-28

15.Amy Devlin y Robert H. Shmerling, Infections and systemic lupus
erythematosus. Systemic lupus erythematosus. 2020; 47:451-58

16.Boeckler P, Cosnes A, Frances C, Hedelin G, Lipsker D. Asociacion de
tabaquismo, pero no consumo de alcohol con lupus eritematoso
cutaneo. Arch Dermatol 2009;145(9): 1012-6.,

17.Bockle BC, Sepp NT. El tabaquismo esta altamente asociado con el
lupus eritematoso discoide y el lupus eritematoso tumidus: analisis de
405 pacientes.Lupus 2015;24(7): 669-74.

18.Parks CG. De Roos AJ. Plaguicidas, exposiciones quimicas e
industriales en relacion con el lupus eritematoso sistémico.Lupus
2014;23(6): 527-36.

19.Finckh A, Cooper GS, Chibnik LB, Costenbader KH, Watts J, Pankey
H, et al. Exposicién ocupacional a silice y solventes y riesgo de lupus
eritematoso sistémico en mujeres urbanas.Artritis Rheum2006;54 (11):
3648-54.

20.Soad Haj Yahia, and Nancy Agmon-Levin. System lupus
erythematosus and the environment. System lupus erythematosus.
2020; 10:77-83

21.Marzano AV, Vezzoli P, Crosti C. Lupus inducido por farmacos: una
actualizacion sobre sus aspectos dermatoldgicos. Lupus 2009;18(11):
935-40.

22.Alniemi DT, Gutierrez Jr A, Drage LA, Wetter DA. Lupus eritematoso
cutaneo subagudo: caracteristicas clinicas, asociaciones de
enfermedades, tratamientos y resultados en una serie de 90 pacientes
en Mayo Clinic, 1996-2011.Mayo Clin Proc 2017;92(3): 406-14.

23.Alarcon GS, McGwin Jr G, Sanchez ML, Bastian HM, Fessler BJ,
Friedman AW, et al. Lupus eritematoso sistémico en tres grupos
étnicos. XIV. Pobreza, riqueza y su influencia en la actividad de la
enfermedad.Artritis Rheum 2004;51(1): 73-7.

24.Fernandez M, Alarcon GS, Calvo-Alen J, Andrade R, McGwin Jr G, Vila
LM, et al. Una cohorte multiétnica y multicéntrica de pacientes con
lupus eritematoso sistémico (LES) como modelo para el estudio de las
disparidades étnicas en el LES.Artritis Rheum 2007;57(4): 576-84.

25.Agmon-Levin N, Blank M, Paz Z, Shoenfeld Y. Mimetismo molecular en
el lupus eritematoso sistémico. Lupus 2009;18(13): 1181-5.

26. Kivity S, Agmon-Levin N, Blank M, Shoenfeld Y. Infecciones y
autoinmunidad: ¢amigos 0 enemigos? Tendencias Immunol
2009;30(8): 409-14.,



%WW UNIVERSIDAD
A.élj{SIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTORADO

¥ RENOVACION - 8 ANOS 2021 - 2029
Resolucién 015867 - MINEDUCACION

27. Rigante D, Mazzoni MB, Esposito S. La interaccion criptica entre el
lupus eritematoso sistémico y las infecciones. Autoinmun Rev2014;
13(2): 96-102.

28. Nelson P, Rylance P, Roden D, Trela M, Tugnet N. Virus como agentes
patdbgenos potenciales en el lupus eritematoso sistémico.
Lupus2014;23 (6): 596—-605.

29.World Health Organization. Director-General’s remarks at the media
briefing on 2019-nCoV on 11 February 2020.
https://www.who.int/dg/speeches/detail/who-director-general-s-
remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020.

30.Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsieh CL, Abiona O, et
al. Cryo-EM structure of the 2019-nCoV spike in the prefusion
conformation. Science (80- ). 2020;367(6483):1260-3.

31.Masters PS, Kuo L, Ye R, Hurst KR, Koetzner CA, Hsue B. Genetic and
molecular biological analysis of protein-protein interactions in
coronavirus assembly. Adv Exp Med Biol. 2006;581:163—-73.

32.Siu YL, Teoh KT, Lo J, Chan CM, Kien F, Escriou N, et al. The M, E,
and N Structural Proteins of the Severe Acute Respiratory Syndrome
Coronavirus Are Required for Efficient Assembly, Trafficking, and
Release of Virus-Like Particles. J Virol. 2008;82(22):11318-30.

33.Yin C. Genotyping coronavirus SARS-CoV-2: methods and
implications. 2020;19:1-12.

34.Doremalen N van, Bushmaker T, Morris DH, Holbrook MG. Aerosol and
Surface Stability of SARS-CoV-2 as Compared with SARS-CoV-1. N
Engl J Med. 2020;0-2.

35.Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of SARS-
CoV-2 in Different Types of Clinical Specimens. Jama. 2020;3—4.

36.Grasselli G, Pesenti A, Cecconi M. Critical Care Utilization for the
COVID-19 Outbreak in Lombardy, Italy. JAMA - J Am Med Assoc. 2020;
323(16):1545-1546.

37.Wu Z, McGoogan JM. Characteristics of and Important Lessons from
the Coronavirus Disease 2019 (COVID-19) Outbreak in China:
Summary of a Report of 72314 Cases from the Chinese Center for
Disease Control and Prevention. JAMA - J Am Med Assoc.
2020;2019:3-6.

38.0nder G, Rezza G, Brusaferro S. Case-Fatality Rate and
Characteristics of Patients Dying in Relation to COVID-19 in ltaly.
Jama. 2020;2019:2019-20.

39.Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical
Characteristics of 138 Hospitalized Patients with 2019 Novel
Coronavirus-Infected Pneumonia in Wuhan, China. JAMA - J Am Med
Assoc. 2020;323(11):1061-9.



%WW UNIVERSIDAD
.&@‘SSIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTOR/

y RENOVACION -8 ANOS 2021 -2029
olucién 015867 - MINEDUCACION

40.Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid K. COVID-19 and
comorbidities: Deleterious impact on infected patients. ELSEVIER.
2020;13(12):1833-1839.

41.Khalifa M, Kaabia N, Bahri F, Ben Jazia E, Bouajina E, Omezzine
Letaief A. Infection in systemic lupus erythematosus. Med Mal Infect.
2007;37(12):792-5.

42.J Gémez, D Palazon , G Ortega , E Lucas , M Bru , M Campillo , M
Torralba , M Canteras FSG. [Infecciones y lupus eritematoso sistémico.
Andlisis de factores de riesgo y pronéstico. Un estudio prospectivo
(1979-1988)]. Rev Clin Esp. 1991;188:72-5.

43. Sidell M, Chen Z, Huang BZ, Chow T,. Eckel SP, Martinez MP,
Lurmann F, Thomas DC, Gilliland FD, Xiang AH. Ambient air pollution
and COVID-19 incidence during four 2020-2021case surges.
Environmental Research.
https://www.researchgate.net/publication/357939053 Ambient_air_pol
lution_and COVID-19 incidence_during four 2020-

2021 case_surges [accessed Apr 24 2022].

44.Khalifa M, Kaabia N, Bahri F, et al. Infection in systemic lupus
erythematosus. Med Mal Infect. 2007;37(12):792-5.

45.J Goémez, D Palazén , G Ortega , et al, FSG. [Infecciones y lupus
eritematoso sistémico. Analisis de factores de riesgo y prondstico. Un
estudio prospectivo (1979-1988)]. Rev Clin Esp. 1991;188:72-5.

46. Instituto Nacional de salud. Coronavirus en Colombia. 2020.

47.Cheng Y, Luo R, Wang K, et al. Kidney disease is associated with in-
hospital death of patients with COVID-19. Kidney Int. 2020;(March).
http://www.sciencedirect.com/science/article/pii/S0085253820302556

48. Lipsitch M, Swerdlow DL, Finelli L. Defining the Epidemiology of Covid-
19 — Studies Needed. N Engl J Med. 2020;382(13):1194-6.

49.Jones DS. History in a Crisis — Lessons for Covid-19. N Engl J Med.
2020;NEJMp2004361.

50.Ejaz H, Alsrhani A, Zafar A, et al, COVID-19 and comorbidities:
Deleterious impact on infected patients. ELSEVIER. 2020;(January).

51.Gasmi A, Peana M, Pivina L, et al, Since January 2020 Elsevier has
created a COVID-19 resource centre with free information in English
and Mandarin on the novel coronavirus COVID- 19 . The COVID-19
resource centre is hosted on Elsevier Connect , the company ’ s public


https://www.researchgate.net/publication/357939053_Ambient_air_pollution_and_COVID-19_incidence_during_four_2020-2021_case_surges
https://www.researchgate.net/publication/357939053_Ambient_air_pollution_and_COVID-19_incidence_during_four_2020-2021_case_surges
https://www.researchgate.net/publication/357939053_Ambient_air_pollution_and_COVID-19_incidence_during_four_2020-2021_case_surges

%WW UNIVERSIDAD
A.élj{SIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTORADO

¥ RENOVACION - 8 ANOS 2021 - 2029
Resolucién 015867 - MINEDUCACION

news and information website . Elsevier hereby grants permission to
make all its COVID-19-related research that is available on the COVID-
19 resource centre - including this research content - immediately
available in PubMed Central and other publicly funded repositories ,
such as the WHO COVID database with rights for unrestricted research
re-use and analyses in any form or by any means with
acknowledgement of the original source . These permissions are
granted for free by Elsevier for as long as the COVID-19 resource
centre remains active . Interrelations between COVID-19 and other
disorders. 2020;(January).

52.Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with
pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-33.

53.World Health Organization. Director-General's remarks at the media
briefing on 2019-nCoV on 11 February 2020.
https://www.who.int/dg/speeches/detail/who-director-general-s-
remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020.
2020.

54.Zaki AM, Van Boheemen S, Bestebroer TM, et al, . Isolation of a novel
coronavirus from a man with pneumonia in Saudi Arabia. N Engl J Med.
2012;367(19):1814-20.

55.Wilde AH de, Snijder EJ, Kikkert M, et al,Host Factors in Coronavirus
Replication. Curr Top Microbiol Immunol. 2017;37:35.

56.Miller MA, Corman VM, Jores J, et al. Mers coronavirus neutralizing
antibodies in camels, eastern Africa, 1983-1997. Emerg Infect Dis.
2014;20(12):2093-5.

57.Mcintosh K, Dees JH, Becker WB,et al, Recovery in tracheal organ
cultures of novel viruses from patients with respiratory disease. Proc
Natl Acad Sci U S A. 1967;57(4):933-40.

58.PS M, S P. Coronaviridae. In: In: Fields Virology, 6th ed. 2013. p. 825.

59.Wrapp D, Wang N, Corbett KS, et al. Cryo-EM structure of the 2019-
nCoV spike in the prefusion conformation. Science (80- ).
2020;367(6483):1260-3.

60.Masters PS, Kuo L, Ye R, et al, Genetic and molecular biological
analysis of protein-protein interactions in coronavirus assembly. Adv
Exp Med Biol. 2006;581:163-73.

61.Kuo L, Masters PS. Genetic Evidence for a Structural Interaction
between the Carboxy Termini of the Membrane and Nucleocapsid
Proteins of Mouse Hepatitis Virus. J Virol. 2002;76(10):4987-99.

62.Siu YL, Teoh KT, Lo J, et al. The M, E, and N Structural Proteins of the
Severe Acute Respiratory Syndrome Coronavirus Are Required for
Efficient Assembly, Trafficking, and Release of Virus-Like Particles. J
Virol. 2008;82(22):11318-30.



%WW UNIVERSIDAD
A.é'lijIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTORADOS

¥ RENOVACION - 8 ANOS 2021 - 2029
Resolucién 015867 - MINEDUCACION

63.Yin C. Genotyping coronavirus SARS-CoV-2: methods and
implications. 2020;19:1-12.

64.Coronaviridae Study Group of the International Committee on
Taxonomy of Viruses. The species Severe acute respiratory syndrome-
related coronavirus: classifying 2019-nCoV and naming it SARS-CoV-
2. Nat Microbiol. 2020;5(March).

65.Doremalen N van, Bushmaker T, Morris DH, et al Aerosol and Surface
Stability of SARS-CoV-2 as Compared with SARS-CoV-1. N Engl J
Med. 2020;0-2.

66.Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in Different
Types of Clinical Specimens. Jama. 2020;3-4.

67.Liu Y, Yan L-M, Wan L, et al. Viral dynamics in mild and severe cases
of COVID-19. Lancet Infect Dis. 2020;2019(20):2019-20.

68.Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality
of adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet. 2020;395(10229):1054-62.

69.Li Q, Guan X, Wu P,et al. Early Transmission Dynamics in Wuhan,
China, of Novel Coronavirus—Infected Pneumonia. N Engl J Med.
2020;1199-207.

70.Grasselli G, Pesenti A, Cecconi M. Critical Care Utilization for the
COVID-19 Outbreak in Lombardy, Italy. JAMA - J Am Med Assoc. 2020;

71.Wu Z, McGoogan JM. Characteristics of and Important Lessons from
the Coronavirus Disease 2019 (COVID-19) Outbreak in China:
Summary of a Report of 72314 Cases from the Chinese Center for
Disease Control and Prevention. JAMA - J Am Med Assoc.
2020;2019:3-6.

72.0nder G, Rezza G, Brusaferro S. Case-Fatality Rate and
Characteristics of Patients Dying in Relation to COVID-19 in Italy.
Jama. 2020;2019:2019-20.

73.Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized
Patients with 2019 Novel Coronavirus-Infected Pneumonia in Wuhan,
China. JAMA - J Am Med Assoc. 2020;323(11):1061-9.

74.Shi H, Han X, Jiang N, Cao et al. Radiological findings from 81 patients
with COVID-19 pneumonia in Wuhan, China: a descriptive study.
Lancet Infect Dis. 2020;20(4):425-34.
http://www.ncbi.nlm.nih.gov/pubmed/32105637

75.Patel A, Jernigan DB. Initial public health response and interim clinical
guidance for the 2019 novel coronavirus outbreak - United States,
December 31, 2019-February 4, 2020. Am J Transplant.
2020;20(3):889-95.


http://www.ncbi.nlm.nih.gov/pubmed/32105637

%WW UNIVERSIDAD
A.é'lijIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

0sgrados

ESPECIALIZACIONES MAESTRIAS DOCTORADOS

¥ RENOVACION - 8 ANOS 2021 - 2029
Resolucién 015867 - MINEDUCACION

76.World Health Organization. Home care for patients with suspected
novel coronavirus (NCoV) infection presenting with mild symptoms and
management of contacts.

77.Russell CD, Millar JE, Baillie JK. Clinical evidence does not support
corticosteroid treatment for 2019-nCoV lung injury. Lancet.
2020;395(10223):473-5.

78.Colson P, Rolain J-M, Lagier J-C, et al, Chloroquine and
hydroxychloroquine as available weapons to fight COVID-19. Int J
Antimicrob Agents. 2020;105932.

79.Gautret P, Lagier J-C, Parola P,et al. Hydroxychloroquine and
azithromycin as a treatment of COVID-19: results of an open-label non-
randomized clinical trial. Int J Antimicrob Agents. 2020;105949.

80.Chan JFW, Yanfeng Yao A, Yeung M-L,et al. Treatment with
lopinavir/ritonavir or interferon-B1b improves outcome of MERS-CoV
infection in a non-human primate model of common marmoset. J Infect
Dis. 2020;212(12).

81.0rganizaciéon Panamericana de la Salud. Perfil De Los Sistemas De
Salud. Colombia. Vol. 3, Biblioteca OPS. 2008. 1-56 p.

82.Guerrero R, Gallego Al, Becerril-Montekio V,et al, Sistema de salud de
Colombia. Salud Publica Mex. 2011;53(SUPPL. 2).

83.Rigante D, Mazzoni MB, Esposito S. La interaccion criptica entre el
lupus eritematoso sistémica y las infecciones. Autoinmune Rev2014;
13(2): 96-102.

84.Nelson P, Rylance P, Roden D, et al, Virus como agentes patdgenos
potenciales en el lupus eritematoso sistémico. Lupus2014;23 (6): 596—
605.

85.World Health Organization. Director-General’s remarks at the media
briefing on 2019-nCoV on 11 February 2020
https://www.who.int/dg/speeches/detail/who-director-general-s-
remarks-at- the-media-briefing-on-2019-ncov-on-11-february-2020.

86.Wrapp D, Wang N, Corbett KS, et al. Cryo-EM structure of the 2019-
nCoV  spike in the prefusion conformation. Science
(80)2020;367(6483):1260— 1268.

87.Masters PS, Kuo L, Ye R, et al, Genetic and molecular biological
analysis of protein-protein interactions in coronavirus assembly. Adv
Exp Med Biol 2006;581:163-73.

88.Siu YL, Teoh KT, Lo J,et al. The M, E, and N Structural Proteins of the
Severe Acute Respiratory Syndrome Coronavirus Are Required for
Efficient Assembly, Trafficking, and Release of Virus-Like Particles. J



;/WWW UNIVERSIDAD
A.é'l}fSIMON BOLIVAR

BARRANQUILLAY CUCUTA - COLOMBIA | VIGILADAMINEDUCACION

yo39r 46{05

IAS  DOCTORADO!

Virol. 2008;82(22):11318-30.

89.Yin C. Genotyping coronavirus SARS-CoV-2: methods and implications
2020;19:1-12.

90.Doremalen N van, Bushmaker T, Morris DH,et al, Aerosol and Surface
Stability of SARS-CoV-2 as Compared with SARS-CoV-1. N Engl J
Med.2020;0-2.

91.Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in Different
Types of Clinical Specimens. Jama. 2020;3-4.

92.Grasselli G, Pesenti A, Cecconi M. Critical Care Utilization for the
COVID-19 Outbreak in Lombardy, Italy. JAMA - J Am Med Assoc.
2020:323(16):1545-1546.

93.Wu Z, McGoogan JM. Characteristics of and Important Lessons from
the Coronavirus Disease 2019 (COVID-19) Outbreak in China:
Summary of a Report of 72314 Cases from the Chinese Center for
Disease Control and Prevention. JAMA - J Am Med Assoc.
2020;2019:3-6.

94.0nder G, Rezza G, Brusaferro S. Case-Fatality Rate and
Characteristics of Patients Dying in Relation to COVID-19 in ltaly.
Jama. 2020;2019:2019-20.

95.Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized
Patients with 2019 Novel Coronavirus-Infected Pneumonia in Wuhan
China. JAMA - J Am Med Assoc. 2020;323(11):1061-9.

96.Ejaz H, Alsrhani A, Zafar A, et al, COVID-19 and comorbidities:
Deleterious impact on infected patients. ELSEVIER. 2020;13(12):1833-
1839.

97.Khalifa M, Kaabia N, Bahri F, et al. Infection in systemic lupus
erythematosus. Med Mal Infect. 2007;37(12):792-5.



