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Objective:  To  evaluate  the  correlation of quantitative  anti-dsDNA level  with  proteinuria  levels in patients

with lupus  nephritis  in a tertiary  care  hospital.

Study design:  In  this  prospective  cross-sectional study,  76  patients  of newly  diagnosed  SLE coming  to

Fatima  Memorial  Hospital  were  included in the  study period  between January 2020 to  June 2020. Demo-

graphic data  such  as age,  gender, lupus manifestations such as serositis,  arthritis,  mucocutaneous  disease,

and  neuropsychiatric manifestations  were  recorded.  Quantitative  anti-dsDNA  was measured  by  enzyme-

linked  immunosorbent  assay  and  proteinuria  was estimated  by  24 h urinary  protein  collection.  Data  was

analyzed  by SPSS  23.  Association between categorical variables  was assessed using  chi-square  test.  For

comparison  of categorical independent  and  continuous  dependent variable  t-test  or  Mann–Whitney  U

test was applied.

Results:  The  median age  of the  cohort was  29 (with  inter  quartile range  – IQR – of  13) years.  The female

gender  comprised of 68 (89.4%) of  the  cohort population.  The median  anti-dsDNA level was  54.9  (183.6

IQR)  IU,  and  baseline  proteinuria  of the  cohort was 520  mg/dL  (1.49 IQR).  There  was a significant  asso-

ciation  of anti-dsDNA  level  with  systemic  features such as arthritis  (p  =  <0.01), serositis  (p  =  <0.01)  and,

Raynaud’s  phenomenon  (p  = <0.01).  NPSLE  and mucocutaneous  features did not show statistically signif-

icant association  (p =  0.91  and 0.14 respectively).  Baseline anti-dsDNA showed  a statistically significant

correlation with  baseline proteinuria  levels  (p  =  <0.01).

Conclusion: Quantitative  anti-dsDNA is directly  correlated  with  nephritis  measured  as  proteinuria,  and

can  be  detected even  before  organ involvement.  Hence, it can  determine  disease course and  guide  early

treatment.

© 2021 Elsevier  España,  S.L.U.  and Sociedad  Española  de  Reumatologı́a  y  Colegio Mexicano de

Reumatologı́a.  All  rights  reserved.

Correlación  entre  los  niveles  cuantitativos  de ADN de  anticuerpos  con  la
gravedad  de  la  proteinuria  en pacientes  con  lupus  eritematoso  sistémico

Palabras clave:

Lupus eritematoso sistémico

Nefritis

Anti-dsDNA

r  e  s u  m  e  n

Objetivo:  Evaluar la correlación del  nivel  cuantitativo  de anti-dsDNA  con  los  niveles  de  proteinuria  en

pacientes con nefritis  lúpica en  un hospital  de  tercer nivel.

Diseño  del  estudio:  En  este  estudio  transversal prospectivo  se  incluyeron 76 pacientes de LES recién  diag-

nosticados  que acudieron al  Fatima  Memorial  Hospital  en  el  período de estudio  entre  enero de  2020  y

junio de  2020.  Se registraron  datos demográficos como  edad, sexo, manifestaciones  de  lupus como serosi-

tis,  artritis,  enfermedad  mucocutánea y  manifestaciones  neuropsiquiátricas. El  anti-dsDNA cuantitativo

se midió mediante  un ensayo inmunoabsorbente  ligado a  enzimas y  la proteinuria  se estimó mediante  la

recogida  de proteínas  en  orina de  24  horas.  Los datos fueron  analizados por  SPSS  23.  La asociación  entre

variables  categóricas  se evaluó  mediante  la  prueba  de  �2.  Para la comparación  de  variable  dependiente

continua  e independiente  categórica  se  aplicó la prueba  t o la prueba  u de  Mann  Whitney.
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Resultados:  La mediana de  edad  de  la  cohorte fue  de  29 años  (con rango  intercuartil – IQR –  de  13).  El género

femenino comprendía  68 (89,4%) de  la población  de  la  cohorte. El nivel  medio  de  anti-dsDNA  fue 54,9

(183,6 IQR)  UI,  y  la proteinuria  basal de  la cohorte fue  de  520 mg/dL (1,49 IQR).  Hubo  una  asociación

significativa  del  nivel de  anti-dsDNA con  características  sistémicas  como  artritis  (p =  <0,01),  serositis

(p  = <0,01) y  fenómeno  de  Raynaud  (p  =  <0,01). El NPSLE y características  mucocutáneas  no mostraron

asociación estadísticamente  significativa  (p =  0,91 y 0,14, respectivamente).  El  anti-dsDNA  basal  mostró

una correlación estadísticamente  significativa  con  los niveles  basales  de proteinuria (p  =  <0,01).

Conclusión:  El anti-dsDNA  cuantitativo  se correlaciona  directamente  con la nefritis  medida  como  protein-

uria y puede  detectarse  incluso  antes  de  la afectación  de  órganos;  por lo  tanto,  puede  determinar  el curso

de  la  enfermedad y  orientar  el tratamiento temprano.

©  2021  Elsevier  España,  S.L.U.

y  Sociedad  Española de  Reumatologı́a  y Colegio  Mexicano  de  Reumatologı́a.  Todos los derechos  reservados.

Introduction

Systemic lupus erythematosus (SLE) is a multi-systemic autoim-

mune disorder that can cause wide variety of clinical as well

as laboratory manifestations.1 Clinical presentation of this pro-

totype autoimmune connective tissue disease range from mild

mucocutaneous disease to  multi system involvement compris-

ing of nephritis, neuropsychiatric (NPSLE), and haematological

involvement.2 SLE is diagnosed on clinical basis in settings of posi-

tive autoimmune antibodies, however, classification criteria that

have evolved over decades are commonly used for diagnosis as

well.3 American College of Rheumatology (ACR) and European

League Against Rheumatism (EULAR) proposed in 2019 ACR/EULAR

classification criteria for SLE that requires a constellation of clinical

plus serological evidence of lupus for classification and diagnosis.4

Lupus nephritis occurring in at-least half or more of lupus pop-

ulation is the most important systemic involvement and the play a

main role in treatment plan.5 Nephritis in  the form of proteinuria

can lead to rapidly progressive glomerulonephritis with result-

ing end stage kidney disease in  months if untreated.6 Whatever

the manifestation is, proteinuria associated with SLE has a  poor

prognosis.7

Another hallmark of SLE is  number of auto antibodies against

different intracellular components such as nucleic acid named ANA,

and DNA named anti-dsDNA etc.8 Accumulating evidence sug-

gests that in addition to  forming immune complexes and triggering

complement activation, anti-dsDNA antibodies contribute to  the

pathogenesis of lupus nephritis through binding, either directly or

indirectly, to cross-reactive antigens or chromatin materials.9 Anti-

dsDNA antibodies are lupus specific antibodies that not only can

precede the clinical onset of disease by at least 2 years, but act also

as a marker of disease activity and a  herald of lupus flare.10 Anti-

dsDNA levels rise approximately10 years before the onset of organ

involvement especially renal disease.11

The relationship of urinary protein with quantitative levels of

anti-dsDNA is not studied widely in our population. We aim to  seek

out correlation of the two variables at the baseline of the disease,

along with correlation with other clinical features of lupus.

Patients and methods

This study was descriptive cross-sectional study over the period

of 6 months conducted in  Department of Rheumatology at Fatima

Memorial Hospital, Lahore. A total of 76 already diagnosed patients

of SLE according to ACR/EULAR 2019 were enrolled through uni-

versal sampling technique. Informed consent was taken from all

patients at time of enrolment. Patients were reviewed for demo-

graphic features such as age, and gender; clinical features of lupus

such as skin rash, oral ulcers, serositis, arthritis, neuropsychiatric

SLE(NPSLE), Raynaud’s phenomenon; and laboratory parameters

comprising of complete blood count (CBC), proteinuria estimation

by either 24 h urinary proteins collection or  spot urine sample used

for protein to creatinine ratio, ANA by indirect immunofluorescent

assay (IFA), quantitative anti-dsDNA measured by Crithidia Luciliae

immunofluorescent assay. The levels of anti-dsDNA levels below

30 IU/ml were considered as normal, between 31 and 75 IU/ml

were considered indeterminate, and values above 75  IU/ml were

considered as positive – as per reference ranges of hospital labo-

ratory. Proteinuria was defined as having 24-h urinary protein of

at-least 500 mg/day, or spot urinary protein to creatinine ration

of more than 0.5. Patients with age less than 17 years, pregnant

females, patients with known diabetes and/or hypertension with

nephropathy and patients with diagnosis of mixed connective tis-

sue disease, overlap syndrome and anti-phospholipid antibody

syndrome (APLAS) were excluded from the study. The study was

approved by Institutional Review Board (IRB) for any ethical issue

at Fatima Memorial Hospital.

Data was  entered and analyzed in  SPSS version 23. Categorical

variables were presented in form of frequency and percentages.

Metric variables were presented in  form of mean plus minus

standard deviation or median into IQR depending upon the dis-

tribution of the data. Association between categorical variables

were assessed using chi-square test. For comparison of categor-

ical independent and continuous dependent variable t test or

Mann–Whitney U  test was applied.

Results

Median age of study population was  29 (13) years, with males

being of younger age than females (21.50 (8 IQR) vs 30.0 (13

IQR) years) respectively. Female gender comprised of 68  (84.9%) of

the total population. Mean duration of disease was  56.68 ± 31.48

months (median 48 months; minimum 12 and maximum 144

months). Oral ulcers were present in  43 (53.1%) patients. malar

and discoid rash was  found to be present in  37 (45.7%) and

11 (13.6%) patients respectively, while vasculitic rash was found

to be in  9 (11.1%) patients. Raynaud phenomenon was present

in 29 (35.8%) patients, arthritis and serositis was  present in  41

(50.6%) and 8 (9.9%) patients respectively. NPSLE was found to

be present in 7 (8.6%) patients. ANA was  positive in  55 (67.9%)

patients at a titre of 160. Median anti-dsDNA level was  54.9

(183.6) IU,  baseline proteinuria was  520 mg/dL (1.49 IQR). There

was  a  significant association of anti-dsDNA level with systemic

features such as arthritis (p = <0.01), serositis (p =  <0.01), and Ray-

naud’s phenomenon (p =  <0.01). Neuropsychiatric manifestations

and mucocutaneous features like oral ulcers, malar rash and dis-

coid rash did not  show statistically significant association (p =  0.91,

0.14, 0.19 and 0.36 respectively). It shows that CNS manifesta-

tions/NPSLE does not have any association with level of  anti-dsDNA

(Tables 1 and 2).

Baseline anti-dsDNA showed statistically significant correla-

tion with baseline proteinuria levels when assessed both as a
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Table  1

Baseline characteristics of cohort.

Characteristic Descriptive

Age* 29 (13)

Male 21.50 (8)

Female 30.0 (13)

Gender**

Male 8 (9.9%)

Female 68 (84.9%)

Duration of disease (months) 48.0 (36)

Systemic manifestations

Oral ulcers 43 (53.1%)

Malar rash 37 (45.7%)

Discoid rash 11 (13.6%)

Vasculitic rash 9 (11.1%)

Raynaud’s phenomenon 29 (35.8%)

Arthritis 41 (50.6%)

Serositis 8 (9.9%)

NPSLE 7 (8.6%)

NPSLE: neuropsychiatric SLE.
* Median [(±standard deviation/interquartile range)].

** Mean [n (%)].

continuous variable (p = <0.01, Fig. 1), and categorical variable

(p = <0.01). Table 3 elaborates the association of anti-dsDNA with

proteinuria with tabulated as a  categorical variable as following:

proteinuria less than 500 mg/dL was categorized as Trace, 1+

proteinuria equals from 500 mg/dL to  1000 mg/dL, 2+  proteinuria

Table 2

Correlation of level of anti-dsDNA with systemic manifestations of lupus.

Clinical manifestation Median value of anti-dsDNA (IU) p value

Present Absent

Arthritis 149 (182) 19 (62) <0.01

Serositis 267 (1918) 41 (150) <0.01

NPSLE 19  (186) 54 (182) 0.918

Oral ulcers 60 (183) 41 (133) 0.14

Malar rash 94  (218) 41 (183) 0.19

Discoid rash 14  (139) 58 (184) 0.36

Raynaud’s phenomenon 161 (199) 28 (119) <0.01

() =  IQR for median values.

equal more than 1000 mg/dL to <2000 mg/dL, and 3+ equal to

>2000 mg/dL.

Discussion

Anti-dsDNA is not  only a  specific marker of lupus disease activ-

ity but also a  predictor of many systemic features of lupus. Our

study showed a  significant association of quantitative anti-dsDNA

with baseline proteinuria, which in itself is  a  feature of severity of

nephritis. In addition, anti-dsDNA also showed strong association

with serositis, arthritis, and Raynaud’s phenomenon.

Certain important clinical aspects of this study are worth dis-

cussing. The study results are concordant with many international

studies across the globe. Duarte-García et al. who analyzed John

3000.00

2500.00

2000.00

1500.00

1000.00

500.00

.00

0 2000 4000 6000 8000

Baseline Proteinuria

B
a

s
e

li
n

e
 A

n
ti
-d

s
D

N
A

Fig. 1.  Correlation of anti-dsDNA level and baseline proteinuria levels as continuous variables.

Table 3

Correlation of anti-dsDNA levels with baseline proteinuria.

Anti-dsDNA level Proteinuria level p value

Trace 1+ 2+ 3+

<75 17 (42.5) 13 (32.5) 6 (15) 4 (10)

<0.0175–200 5 (27.8) – 7 (38.9) 6 (33.4)

>200  3 (16.7) – 1 (5.6) 14 (.77.9)

Total  25 (32.9) 13 (17.1) 14 (18.4) 24 (31.6)

[n (%)], baseline proteinuria is categorized as follows: Trace: less than 500 mg/dL; 1+: <1000 mg/dL; 2+: >1000 to <2000 mg/dL; 3+: >2000 mg/dL.
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Hopkin Lupus cohort, had found a  significant association of anti-

dsDNA titres and low complements with proteinuria.12 Both these

entities are markers of lupus activity and is  translated as protein-

uria clinically. Engli et al. had also concluded similar association of

severity of proteinuria both as spot protein to creatinine ratio (PC

ratio) and on dipstick method with anti-dsDNA levels.13 They also

proposed a unique association of severity of proteinuria with site of

immune complex deposition in a  glomerulus, which gave an insight

on pathophysiology of proteinuria itself. Fabrizio et al. showed sig-

nificant association of anti-dsDNA with both nephritis and serositis,

similar to our cohort.14 Gheita et al. concluded significant associ-

ation of anti-dsDNA with systemic features such as arthritis, and

with over all disease activity and damage.15 Their study, how-

ever, did not show any significance with nephritis or proteinuria.

Yang et al. did not show any significant association of anti-dsDNA

with proteinuria or over all disease activity of Lupus per se, but

a combination of anti-C1q and anti-dsDNA showed significance.16

Although there is a  discordance of our results from the last two

mentioned studies, but both the studies showed significant associ-

ation with lupus disease activity or at least some part of it,  which

is a concordant finding.

Saigal et al. also showed significant association of anti-dsDNA

with not only proteinuria but with over all lupus disease activ-

ity as SLEDAI, including arthritis, and serositis, concordant to our

finding.17

Roshila et al. found out significant association of anti-dsDNA

with SLEDAI in a  paediatric lupus population.18 The association

was not significant with clinical features but only lab parameters,

further narrowing the association to include proteinuria as a  sig-

nificant association.

No dedicated study on association of anti-dsDNA with protein-

uria was found locally, however, certain studies do  show similar

associations of anti-dsDNA with increased lupus activity. Most of

the local studies reported the clinical manifestations and labora-

tory parameters of lupus.19–23 Although no direct association was

evaluated in these studies, the nearly equal prevalence of nephritis

and anti-dsDNA can point to possible association.24

Certain characteristics of our  study increase its strengths. Firstly,

it is the first local and study which directly correlates these two

important laboratory parameters. It  was a  prospective study ad

evaluation not only included laboratory parameters but  also cov-

ered certain important clinical parameters including uncommon

features such as vasculitic rash and Raynaud’s phenomenon.

There are however certain limitations of our study. We did

not evaluate these laboratory parameters with lupus activity at

baseline. We  did not include other features of nephritis such as

hematuria, pyuria and cellular casts which are worth mentioning

features of nephritis, and lastly, we  did not evaluate the effect on

outcome of these two laboratory measures, which will add useful

information in clinical management. All  patients were not under-

gone renal biopsy, so their results are not mentioned. We  propose,

larger prospective cohort study focusing on extended clinical man-

ifestation, lupus activity and effect on outcomes for further studies.

SLEDAI (SLE disease activity index) includes scores of all the

above mentioned parameters including proteinuria and anti-

dsDNA, both of which contribute to disease severity index, hence

SLEDAI is not separately mentioned here. Serum complements not

mentioned in this study, although these values are low when dis-

ease is active.

To conclude, anti-dsDNA is  strongly associated with proteinuria

and lupus nephritis, arthritis, and serositis, and is a  sensitive marker

of lupus activity, that helps in  predicting the outcomes of lupus in

form of organ involvement.

Authors’ contributions

Sadia Asif: collaborated on study design and participated in

manuscript writing.

Asadullah Khan: participated in collection. Had full access to  the

entire data in  the study and takes full responsibility for the integrity

of the data.

Sarmad Zahoor: initiated the idea and participated in

manuscript writing.

Naveed Lashari: participated in collection. Had full access to the

entire data in  the study and takes full responsibility for the integrity

of the data.

Muhammad Haroon: Supervised whole study. Reviewed the

article, helped in  data collection, follow up of the patient and

reviewed the article as well.

Afshan Khanum: Helped in data collection, follow up of the

patient and reviewed the article as well.

Ethical approval

The study protocols and informed consent documents were

approved by the Institutional Bioethics Review Committee (IBRC).

Funding

There is  no role of any funding agency in this study.

Conflict of interest

None declared.

Acknowledgments

Special thanks to Miss Afshan Khanum and Mr.  Ahsan for their

cordial help in  different aspects of the research.

References

1. Asif S, Aflak Rasheed TE, Asghar A.  Frequency and predictors of pulmonary
hypertension in patients with systemic lupus erythematosus. Pak  J  Med  Sci.
2019;35:86.

2. Kuhn A, Bonsmann G,  Anders HJ, Herzer P, Tenbrock K,  Schneider M.  The
diagnosis and treatment of systemic lupus erythematosus. Dtsch Arztebl Int.
2015;112:423.

3. Bhaskar LV, Nagaraju GP. Clinical and immunogenetic aspects of systemic lupus
erythematosus. Crit  Rev Immunol. 2019;39.

4. Aringer M,  Costenbader K, Daikh D,  Brinks R, Mosca M,  Ramsey-Goldman R, et al.
2019 European League Against Rheumatism/American College of Rheumatology
classification criteria for systemic lupus erythematosus. Arthritis Rheumatol.
2019;71:1400–12.

5. Batool S, Ahmad NM, Saeed MA,  Farman S. Pattern of initial clinical manifesta-
tions  of systemic lupus erythematosus in a  tertiary care  hospital. Pak J  Med  Sci.
2016;32:1066.

6. Khalid S, Wahid Z, Mujahid M,  Naseem N, Nagi A, Riaz S. Frequency of biopsy
proven class I–V lupus nephritis– a tertiary care  hospital experience. Biomedica.
2018;34:33.

7. Kammoun K, Jarraya F, Bouhamed L, Kharrat M,  Makni S, Hmida MB,  et  al. Poor
prognostic factors of lupus nephritis. Saudi J Kidney Dis Transpl. 2011;22:727.

8. Mummert E, Fritzler MJ,  Sjöwall C,  Bentow C, Mahler M.  The clinical utility of
anti-double-stranded DNA antibodies and the challenges of their determination.
J  Immunol Methods. 2018;459:11–9.

9. Rekvig OP. The  dsDNA, anti-dsDNA antibody, and lupus nephritis: what we agree
on, what must be done, and what the  best strategy forward could be. Front
Immunol. 2019;10:1104.

10. Spronk PE, Limburg PC, Kallenberg CG. Serological markers of disease activity in
systemic lupus erythematosus. Lupus. 1995;4:86–94.

11. Alba P, Bento L, Cuadrado MJ,  Karim Y, Tungekar MF,  Abbs I,  et al. Anti-dsDNA,
anti-Sm antibodies, and the lupus anticoagulant: significant factors associated
with lupus nephritis. Ann Rheum Dis. 2003;62:556–60.

12. Duarte-García A, Barr E,  Magder LS, Petri M. Predictors of incident proteinuria
among patients with SLE. Lupus Sci Med. 2017;4.

467

http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0125
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0130
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0135
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0140
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0145
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0150
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0155
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0160
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0165
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0170
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0175
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0180


S. Asif, A. Khan, S. Zahoor et al. Reumatología Clínica 18 (2022) 464–468

13. Engli K, Handono K, Eko MH,  Susianti H, Gunawan A, Kalim H. Proteinuria sever-
ity  in lupus nephritis is associated with anti-dsDNA level and immune complex
deposit location in kidney. J  Trop Life Sci. 2018;8:260574.

14. Fabrizio C, Fulvia C, Carlo P, Laura M,  Elisa M,  Francesca M,  et al. Systemic lupus
erythematosus with and without anti-dsDNA antibodies: analysis from  a  large
monocentric cohort. Mediators Inflamm. 2015.

15. Gheita TA, Abaza NM,  Hammam N, Mohamed AA, El-Gazzar II,  Eissa AH.
Anti-dsDNA titre in female systemic lupus erythematosus patients: relation
to  disease manifestations, damage and antiphospholipid antibodies. Lupus.
2018;27:1081–7.

16. Yang XW,  Tan Y, Yu F, Zhao MH.  Combination of anti-C1q and anti-dsDNA
antibodies is associated with higher renal disease activity and predicts
renal prognosis of patients with lupus nephritis. Nephrol Dial Transplant.
2012;27:3552–9.

17. Saigal R, Goyal LK, Agrawal A, Mehta A, Mittal P, Yadav RN, et al. Anti-nucleosome
antibodies in patients with systemic lupus erythematosus: potential utility as a
diagnostic tool and disease activity marker and its  comparison with anti-dsDNA
antibody. JAPI. 2013;61:372–7.

18. Shamim R, Farman S, Batool S, Khan SE, Raja  MK.  Association of systemic
lupus erythematosus disease activity index score with clinical and laboratory

parameters in pediatric onset systemic lupus erythematosus. Pak  J  Med Sci.
2020;36:467.

19. Mahmood SN, Mukhtar KN, Deen S, Khan FN.  Renal biopsy: a much needed tool
in patients with systemic lupus erythematosis (SLE). Pak  J Med Sci. 2016;32:70.

20. Raza MA,  Khan MI.  Systemic lupus erythematosus: disease manifestations in
patients from central Punjab (Pakistan). Int J  Clin Rheumatol. 2012;7:607.

21. Ishaq M,  Nazir L, Riaz A, Kidwai SS, Haroon W,  Siddiqi S. Lupus, still  a  mystery:
a  comparison of clinical features of Pakistani population living in suburbs of
Karachi with other Asian countries. JPMA. 2013;63.

22. Khan Y, Noor M,  Ghaffar R. Renal biopsy in  100 cases of significant proteinuria.
J  Postgrad Med  Inst (Peshawar-Pakistan). 2003;17.

23. Riaz MO, Ahmed TA, Bashir MM,  Ahmed M,  Malik J.  Correlation of anti C1Q
antibodies with disease activity in patients with systemic lupus erythematosus.
PAFMJ. 2016;66:831–6.

24. Solangi GA, Zuberi BF, Shaikh SA, Muhammad W.  Systemic lupus erythe-
matosus at  Karachi and Larkana: a comparative study of 94 patients. Cough.
2001;13:10–25.

468

http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0185
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0190
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0195
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0200
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0205
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0210
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0215
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0220
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0225
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0230
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0235
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240
http://refhub.elsevier.com/S1699-258X(21)00165-0/sbref0240

	Correlation Between Quantitative Anti-dsDNA Levels with Severity of Proteinuria in Systemic Lupus Erythematosus Patients
	Introduction
	Patients and methods
	Results
	Discussion
	Authors’ contributions
	Ethical approval
	Funding
	Conflict of interest
	Acknowledgments
	References


