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ABSTRACT 
Background: Early diagnosis and effective treatment in systemic lupus erythematosus (SLE) has very crucial role. Anti 

dsDNA is very important diagnostic tool and activity marker in SLE. This study aimed to determine the association of 
anti dsDNA antibodies titer with non-renal manifestations of systemic lupus erythematosus and systemic lupus 

erythematosus disease activity index (SLEDAI). 

Patients and methods: It was a cross-sectional study and was carried out at Department of Rheumatology and 

Immunology, Tertiary Care Hospital, Lahore from Feb 2021 to May 2021. The study involved 69 male and female 

patients satisfying the systemic lupus international collaborating clinics (SLICC) classification criteria. Questions 

regarding different symptoms were asked and disease activity parameters were noted excluding renal parameters. Anti-

dsDNA titers were measured from standard laboratory using immunofluorescence technique and were correlated with 

SLEDAI score. A written informed consent was obtained from every patient. 

Results: The mean age of the patients was 30.7±10.2 years while the mean duration of disease 1.94±2.65 years. We 

observed a female predominance among these patients with male to female ratio of 1:7.6. There were fifty-four 

(78.3%) patients with active disease. The mean anti-dsDNA levels were significantly higher in patients with active 

disease (315.73±481.68 vs. 78.46±113.64 IU/mL; p-value=0.003). There was a significantly strong positive correlation 

between anti-dsDNA levels and SLEDAI score (r=0.358; p-value=0.006). When compared, significant difference was 

observed in mean anti-dsDNA titers in patients with chronic cutaneous manifestations (p-value=0.040), lymphopenia 

(p-value= 0.012), pleurisy/pericarditis (p-value= 0.024) and leukopenia <3000/mm3 (p-value= 0.001). 

Conclusion: Anti-dsDNA antibodies titers are remarkably increased in patients with non-renal manifestations of 

systemic lupus erythematosus particularly with chronic cutaneous manifestations and leukopenia and positively 

correlate with disease activity status and SLEDAI score.  
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INTRODUCTION 
Systemic Lupus Erythematosus (SLE) is an 

autoimmune disorder characterized by production of 

autoantibodies and multisystem involvement resulting 

in substantial morbidity, adding economic burden and 

poor quality of life.1,2 It also adds to long-term 

mortality.2 The exact etiopathogenesis is not yet known, 

but involves loss of immune tolerance against self-

antigen leading to development of autoantibodies.3 This 

inadvertent activation of immune system may be 

triggered by genetic, endocrine and environmental 

factors.1,3 
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 Early diagnosis and effective treatment remains 

crucial in the management of patients with SLE.4 

Systemic lupus erythematosus disease activity index 

(SLEDAI) is a routinely used tool to assess the clinical 

severity of disease and plan the management. A 

disease.5 Among the various antibodies detectable in 

patients with SLE, anti-nuclear antibodies are most 

sensitive with case positivity rates of up to 95% but 

these are least specific.6 Antibodies to double stranded 

DNA (Anti-dsDNA) are detected in only 60-70% of 

cases but are highly specific for SLE.2,6 It has been 

proposed that in addition to their diagnostic role, anti-

dsDNA antibodies levels can also be used to assess the 

severity of clinical disease and follow the response to 

treatment in patients with both renal and non-renal 

SLE.7-9 However, the available research evidence was 

limited. Moreover, there was no such published 
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research in local population which compelled the 

present study. The purpose of this study was to 

determine the association of anti dsDNA titers in SLE 

clinical manifestations without renal involvement and to 

correlate it with systemic lupus erythematosus disease 

activity index (SLEDAI). 

 

PATIENTS AND METHODS 
This was a cross-sectional study which was carried out 

at the Department of Rheumatology and Immunology 

Tertiary Care Hospital, Lahore for period of 3 months 

from 10-2-2021 to 9-5-2021 after approval by 

Institutional Review Board. Sample size of 69 patients 

was calculated with 5% margin of error and 95% 

confidence interval using expected population 

proportion of 5.0%5. Patients of both genders with ages 

in the range of 16-70 years satisfying the systemic lupus 

international collaborating clinics (SLICC) 

classification criteria were included. Those with 

proteinuria more than 500mg/24hours and deranged 

RFTs or any other renal disease were excluded. 

Questions regarding different symptoms were asked and 

disease activity parameters were noted excluding renal 

parameters. Anti-dsDNA titers were measured from 

standard laboratory using ELISA technique. Disease 

activity was assessed on SLEDAI and those with 

disease. Age, duration of disease, anti-dsDNA 

antibodies levels have been described by mean ±SD 

while marital status, various non-renal SLE 

manifestations and active disease have been described 

been determined for SLEDAI score and anti-dsDNA 

levels considering  while 

independent sample t-test has been applied to compare 

mean anti-dsDNA levels between patients with versus 

without active disease and across various extra renal 

manifestations of SLE considering  

 

RESULTS 
The mean age of the patients was 30.7±10.2 years 

(ranged from 16 to 62 years). We observed a female 

predominance among these patients with male to 

female ratio of 1:7.6 and forty (58.0%) patients were 

married. Duration of disease ranged from 1 to 13 years 

with a mean of 1.94±2.65 years. 

 Anti-dsDNA levels ranged from 0.0 to 2400 

IU/mL with a mean of 271.9±446.1 IU/mL. Systemic 

lupus erythematosus disease activity index (SLEDAI) 

score ranged from 0 to 31 with a mean of 9.43±6.17. 

There was a significantly strong positive correlation 

between anti-dsDNA levels and SLEDAI score 

(r=0.358; p-value=0.006). There were 54 (78.3%) 

patients with active disease. The mean anti-dsDNA 

levels were significantly higher in patients with active

 

 
Table 1. Correlation between Anti-dsDNA Levels and SLEDAI (n=69) 

* Observed correlation was statistically significant 

** Observed difference was statistically significant on independent sample t-test 
 

Table 2. Comparison of anti-dsDNA levels (IU/mL) among non-renal manifestations of SLE over SLICC criteria 

* Significant difference on independent sample t-test 

 Mean ±SD  p-value 

Anti-dsDNA Levels (IU/mL) 271.9±446.1 0.358 0.006* 

SLEDAI Score 9.43±6.17   

  

Anti-dsDNA Levels (IU/mL) Yes No  

315.73±481.68 78.46±113.64 0.003** 

Non-Renal Manifestation Anti-dsDNA Level (IU/mL) p-value 

Present Absent 

Acute Cutaneous Manifestations 290.30±506.84 257.35±399.35 0.781 

Chronic Cutaneous Manifestations 81.67±98.46 282.06±455.42 0.040* 

Oral and Nasal Ulcers 258.35±356.13 282.52±511.19 0.838 

Alopecia 258.39±501.09 290.21±367.47 0.789 

Arthritis 297.59±499.49 213.29±294.36 0.509 

Serositis 464.80±727.60 232.50±363.10 0.135 

ANA 235.51±357.99 453.94±775.76 0.175 

Anti-sm 193.75±287.81 279.74±463.49 0.614 

Anti-phospholipid Antibodies 364.67±160.70 263.20±453.29 0.703 

Neurological Symptoms 312.00±587.87 262.50±427.39 0.784 

Hemolytic Anemia 421.20±390.83 254.37±448.22 0.425 

Leukopenia 674.75±718.35 239.24±411.89 0.057 

Lymphopenia 494.41±711.17 178.87±233.09 0.012* 

Thrombocytopenia 147.59±208.24 305.00±488.93 0.248 

Low C3 and C4 Levels 348.83±536.95 192.91±324.04 0.175 

Positive Coombs Test (direct) 520.25±272.94 250.28±449.07 0.242 
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Table 3. Comparison of Anti-dsDNA Levels (IU/mL) among Non-Renal Manifestations of SLE over SLEDAI criteria 

* Significant difference on independent sample t-test 

 

disease (315.73±481.68 vs. 78.46±113.64 IU/mL; p-

value=0.003) as shown in Table 1. 

 When compared, significant difference was 

observed in mean anti-dsDNA titers in patients with 

chronic cutaneous manifestations, lymphopenia, 

pleurisy/pericarditis and leukopenia <3000/mm3 as 

shown in Tables 2 and 3. 

 

DISCUSSION 
Diagnosis of SLE might be straight forward but the 

management of disease is complex due to multisystem 

involvement comprising renal as well as extra renal 

manifestations.1,2 Timely diagnosis and appropriate 

treatment is the corner stone in determining the overall 

survival of patients with SLE.3,4 However, assessment of 

disease severity and response to treatment has always 

been challenging where SLEDAI score has been used to 

predict the course of disease.5 Recent research has 

focused on the prognostic significance of anti-dsDNA 

levels in addition to its conventional role in the 

diagnostic workup of patients with SLE where a few 

studied have reported that higher levels of anti-dsDNA 

correlate with active disease.7-9 However, due to limited 

already published research and lack of local such 

evidence, need for the present study was felt. 

 In the present study we noted that the mean age of 

the patients suffering from systemic lupus 

erythematosus was 30.7±10.2 years and there was 

female predominance (M:F; 1:7.6).Our observation is in 

line with that of another local study where Hussain et 

al10 (2011) observed a comparable mean age of 30.4±1.7 

years and reported a female predominance with male to 

female ratio of 1:9 among SLE patients at Services 

Institute of Medical Sciences, Lahore.  Ishaq et al.11 

(2013) observed similar mean age of 31.6±10.5 years 

among SLE patients presenting at Jinnah Medical 

College Hospital, Karachi with female to male ratio of 

16:1. In another local study conducted at Bahawal 

Victoria Hospital Bahawalpur, Naheed et al12 (2016) 

observed similar mean age of 29.9±4.6 years among 

such patients. They too reported a female 

predominance with male to female ratio of 1:11.5. 

Comparable mean age of 31.0±10.0 years has been 

reported by Ashraf et al13 (2020) with a male to female 

ratio of 1:3.1 among SLE patients presenting at 

Dermatology, Institute of Skin Diseases Sindh Karachi. 

Our observation is also comparable to that of Mumtaz 

et al14 (2017) who reported a similar mean age of 30.9 

years among such patients with male to female ratio of 

1:24 at Pakistan Institute of Medical Sciences 

Islamabad. Bharath et al15 (2019) reported a comparable 

mean age of 30.6±10.3 years and female predominance 

with male to female ratio of 1:49 in Indian such patients 

while Ahmed et al16 (2019) reported it to be 34.5±9.3 

years in Bangladesh. Bartaula et al17 (2019) reported a 

comparable mean age of 32 years and male to female 

ratio of 1:11.5 among SLE patients in Nepal. In a 

similar study involving Sri Lankan patients with SLE, 

Herath et al18 (2017) reported a mean age of 28 years 

and male to female ratio of 1:8.1 in line with the present 

study. 

 We observed that there was a significantly strong 

positive correlation between anti-dsDNA levels and 

SLEDAI score with significantly elevated levels among 

patients with active disease. Our observation is in line 

with a similar study where Narayanan et al19 (2010) 

evaluated Indian patients with SLE and observed a 

significant positive correlation between anti-dsDNA 

levels and SLEDAI score (r=0.576; p=0.01). They too 

reported similar significantly higher levels of anti-

dsDNA antibodies among patients with active disease 

(82.24±92.70 vs. 30.97±15.10 IU/mL; p-value<0.05). In 

another similar study, Dhason et al20 (2017) observed 

similar significant and positive correlation between anti-

Non-Renal Manifestation Anti-dsDNA Level (IU/mL) p-value 

Present Absent 

Psychosis 174.00±112.48 273.24±453.83 0.709 

Organic Brain Syndrome 831.0±1121.47 248.87±411.98 0.067 

CVA 140.00±197.99 272.70±449.44 0.681 

Vasculitis 271.42±315.54 267.49±472.47 0.978 

Arthritis 331.59±524.74 209.05±348.92 0.288 

New rash 381.09±595.70 202.96±315.93 0.135 

Alopecia 251.81±391.96 277.14±473.11 0.835 

Mucosal ulcer 233.89±304.25 284.20±497.19 0.686 

Pleurisy/pericarditis 523.75±731.82 204.40±316.80 0.024* 

Hypocomplementemia 411.74±571.78 172.63±304.46 0.040* 

Increase dsDNA >25% by far assay 393.34±514.32 52.25±92.22 0.003* 

Fever >38 365.24±567.85 255.47±429.18 0.542 

Thrombocytopenia <100,000 186.95±270.94 297.85±490.42 0.396 

Leukopenia <3000 48.00±41.43 297.37±463.94 <0.001* 
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dsDNA titers and systemic lupus erythematosus disease 

activity index and reported it to be r=0.432 (p-

value<0.001). Our observation is also in line with that of 

Gheita et al21 (2018) who observed similar significantly 

higher levels of anti-dsDNA in patients with active 

disease (133.20±100.50 vs. 22.03±17.20 IU/mL; p-

value<0.0001). Contrary to present study they reported 

elevated Anti-dsDNA antibodies in patients with 

musculoskeletal disease and antiphospholipid 

antibodies. While in our study we found significant 

higher levels with chronic cutaneous manifestations, 

lymphopenia/leukopenia and Serositis (Pericarditis/ 

Pleurisy).  

 To conclude, SLE was frequently diagnosed in 

younger females. The anti-dsDNA antibodies levels 

were significantly raised in patients with systemic lupus 

erythematosus particularly in disease active patients. 

The titers correlated positively with the disease activity 

status on SLEDAI score. A higher level among patients 

with chronic cutaneous manifestations and 

leukopenia/lymphopenia were observed. The strengths 

of the present study were its large sample size of 69 

cases and strict exclusion criteria. An important 

limitatio

correlate the anti-dsDNA titers to clinical therapy 

which could have further shed light on its prognostic 

significance. Such a study will further highlight the role 

of anti-dsDNA antibodies in formulating the 

management of SLE patients and is highly 

recommended in future clinical research. 

 

CONCLUSION 
Anti-dsDNA antibodies titers are remarkably increased 

in patients with non-renal manifestations of systemic 

lupus erythematosus particularly in chronic cutaneous 

manifestations, leukopenia and Serositis 

(Pericarditis/Pleuricy) and positively correlate with 

SLEDAI score. So we recommend to calculate SLEDAI 

in every patient coming in OPD for disease activity 

monitoring. 

 
Acknowledgement: We would like to thank our department of 

Rheumatology for their support throughout this research. 

 

REFERENCES 
1. Fava A, Petri M. Systemic lupus erythematosus: diagnosis and 

clinical management. J Autoimmun 2019;96:1-13. doi: 
10.1016/j.jaut.2018.11.001. 

2. Fan Y, Hao YJ, Zhang ZL. Systemic lupus erythematosus: year 
in review 2019. Chin Med J (Engl) 2020;133(18):2189-96. doi: 

10.1097/CM9.0000000000000983. 
3. Ali A, Sayyed Z, Ameer MA, Arif AW, Kiran F, Iftikhar A, et al. 

Systemic lupus erythematosus: an overview of the disease 

pathology and its management. Cureus 2018;10(9):e3288. doi: 

10.7759/cureus.3288. 
4. Tamirou F, Arnaud L, Talarico R, Scirè CA, Alexander T, 

Amoura Z, et al. Systemic lupus erythematosus: state of the art 
on clinical practice guidelines. RMD Open 2018;4(2):e000793. 

doi: 10.1136/rmdopen-2018-000793. 
5. Shamim R, Farman S, Batool S, Khan SEA, Raja MKH. 

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(3):467-72. doi: 10.12669/pjms.36.3.1480. 

6. Tan EM, Cohen AS, Fries JF, Masi AT, McShane DJ, 
Rothfield NF, et al. The 1982 revised criteria for the 

classification of systemic lupus erythematosus. Arthritis Rheum 
1982;25(11):1271-7. doi: 10.1002/art.1780251101. 

7. Sohrabian A, Parodis I, Carlströmer-Berthén N, Frodlund M, 

Jönsen A, Zickert A, et al. Increased levels of anti-dsDNA 
antibodies in immune complexes before treatment with 

belimumab associate with clinical response in patients with 
systemic lupus erythematosus. Arthritis Res Ther 

2019;21(1):259. doi: 10.1186/s13075-019-2056-y. 
8. Farkhati MY, Hapsara S, Satria CD. Anti-DS-DNA antibodies 

as prognostic factors for mortality in systemic lupus 
erythematosus. Sari Pediatri 2016;14(2):90-6. 

9. Ghiggeri GM, D'Alessandro M, Bartolomeo D, Degl'Innocenti 
ML, Magnasco A, Lugani F, et al. An update on antibodies to 

nucleosome components as biomarkers of systemic lupus 
erythematosus and of lupus flares. Int J Mol Sci 

2019;20(22):5799. doi: 10.3390/ijms20225799. 
10. Hussain N, Jaffery G, Nasim Sabri A, Hasnain S. HLA 

Association in SLE patients from Lahore-Pakistan. Bosn J of 

Basic Med Sci 2011;11(1):20-6. 
11. 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. J Pak Med Assoc 2013;63(7):869-72. 
12. Naheed A, Shaheen JA, Khalid M. Cutaneous manifestations of 

systemic lupus erythematosus An experience from Bahawal-
Victoria Hospital, Bahawalpur. J Pak Assoc Dermatol 

2016;24(1):15-20. 
13. Ashraf E, Ghouse AN, Siddiqui S, Siddiqui S, Khan Z. Discoid 

lupus erythematosus: a cross-sectional study from the Sindh 
Institute of Skin Diseases, Karachi, Pakistan. Cureus 

2020;12(10):e11201. doi: 10.7759/cureus.11201. 
14. Mumtaz S, Rasheed U, Zammurrad S, Aziz W. 

Neuropsychiatric events attributed to systemic lupus 

erythematosus: a single center study form Pakistan. Rawal Med 
J 2017;42(3):306-11. 

15. Bharath G, Kumar P, Makkar N, Singla P, Soneja M, Biswas A, 
Wig N. Mortality in systemic lupus erythematosus at a teaching 

hospital in India: a 5-year retrospective study. J Fam Med Prim 
Care 2019;8(7):2511-5. doi: 10.4103/jfmpc.jfmpc_362_19. 

16. Ahmed S, Shahnaz T, Noman MS, Kabir S. Ophthalmic 
manifestations in female systemic lupus erythematosus patients 

in a tertiary care hospital of Bangladesh. W J Opthalmol Vis 
Res 2019;2(1):000528. DOI: 10.33552/WJOVR.2019.02. 

000528. 
17. Bartaula B, Subedi M, Dhakal S, Mudbhari B, Tripathi PM, 

Sharma SK. Lupus nephritis: An experience of a tertiary care 
center in Nepal. Saudi J Kidney Dis Transpl 2019;30(2):462-9. 

doi: 10.4103/1319-2442.256853. 
18. Herath N, Ratnatunga N, Weerakoon K, Wazil A, 

Nanayakkara N. Clinicopathological findings, treatment 

response and predictors of long-term outcome in a cohort of 



Andleeb et al  39 

© 2021 Andleeb et al  J Fatima Jinnah Med Univ 2021; 15: 35-39 

lupus nephritis patients managed according to the Euro-lupus 

regime: a retrospective analysis in Sri Lanka. BMC Res Notes 
2017;10(1):80. doi: 10.1186/s13104-017-2402-6. 

19. Narayanan K, Marwaha V, Shanmuganandan K, Shankar S. 
Correlation between systemic lupus erythematosus disease 

activity index, c3, c4 and anti-dsDNA antibodies. Med J Armed 
Forces India 2010;66(2):102-7. doi: 10.1016/S0377-

1237(10)80118-2. 
20. Dhason TM. Correlation between anti-dsDNA, complement 

components C3, C4 and Systemic lupus erythematosus disease 

activity index. J Immunol Clin Microbiol 2017;2(3):54-61. doi: 

10.5455/jicm.26-20170707. 
21. Gheita TA, Abaza NM, Hammam N, Mohamed AAA, 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(7):1081-7. doi: 10.1177/0961203318760209. 

 

 


