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Abstract: We report a rare case of dengue fever triggering systemic lupus erythematosus 

and lupus nephritis. The patient presented herself during a large outbreak of dengue fever in 

December 2012 in Maharashtra, India. The diagnosis of dengue fever was confirmed by the 

presence of NS-1 antigen during the first few days of febrile illness. Eight weeks later, kidney 

tissue biopsy studies revealed evidence of lupus nephritis on microscopic examination and 

immunofluorescence. The report interpreted it as focal proliferative glomerulonephritis and 

segmental sclerosis (Stage IIIC). The case was also found positive for perinuclear antineu-

trophil cytoplasmic antibodies by indirect immunofluorescence assay. An active and effective 

management of a case essentially calls for clear perception of differentiating dengue-induced 

lupus flare, antineutrophil cytoplasmic antibody-related nephropathy, and/or dengue-induced 

de-novo lupus disease. Dengue viremia may be the trigger for immune complex formation in 

patients who are predisposed to developing autoimmune diseases. The present case explains 

the importance of considering the diagnosis of dengue-related lupus nephritis as an atypical 

occurrence in appropriate situations, as in this case. It would not be improper to regard this 

escalating disease as an expanded feature of dengue.

Keywords: kidney biopsy, glomerulonephritis, segmental sclerosis, lupus flare, dengue viremia, 
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Introduction
Dengue fever is a viral infection transmitted by mosquito Aedes aegypti found in the 

tropics and subtropics. Most symptomatic infections follow an uncomplicated course. 

Complications and unusual manifestations are now being increasingly recognized. 

Dengue disease and its severity is classified, based on the World Health Organization 

classification system 2011.1 There are four distinct subtypes of dengue virus. Infection 

with one serotype provides lifelong protective immunity to that serotype; however, there 

is no cross protectivity between serotypes. We encountered a case of lupus nephritis 

that occurred in later stages of dengue infection, and provide evidence that dengue 

alters the clinical disease beyond the acute phase of illness. Host factors are important 

in pathogenesis of lupus nephritis in dengue infection; the pathogenesis may be mul-

tifactorial and may result from a combination of pathogenic effects produced by the 

virus and immune responses of the host to the virus. Rajadhyaksha and Mehra from 

India in 20122 reported the first ever case in world literature of dengue febrile illness 

evolving to lupus nephritis. We report yet another case of lupus nephritis observed 

post dengue febrile illness.
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History
The patient was a 32-year-old female who presented in 

December 2012 during a dengue epidemic, with history of 

high grade fever, cough, epistaxis, and melena for 5 days prior 

to hospitalization. Her fever was associated with headache, 

myalgias, and chills. She was perfectly healthy in the past and 

denied any significant history including that of renal disor-

ders. On examination, the patient was moderately dyspneic, 

with respiratory rate of 30/minute and was mildly febrile. 

Pulse rate was 48 bpm, which improved to 68–72 bpm in 

sinus rhythm over the next 4 days. Her blood pressure was 

120/80 mmHg. Clubbing, icterus, bleeding spots, and lymph-

adenopathy were not noted.  Systemic examination revealed 

pneumonitis left base of lung.  Laboratory investigations 

revealed the patient to be mildly anemic, thrombocytopenic, 

and with normal white blood cell count (Table 1). Chest X-ray 

and high resolution computed tomography showed evidence of 

pneumonitis in left lower lobe with reticulonodular infiltrates 

in left lung with bilateral minimal pleural effusion. Urine 

showed traces of protein; the blood and urine cultures were 

negative. Electrocardiography showed heart rate of 48 bpm in 

sinus rhythm with QTc of 0.49 seconds. Serological tests for 

malaria, typhoid, HIV (human immunodeficiency virus), and 

hepatitis B and C were negative. Sputum for acid fast bacilli 

was also negative. Ultrasound abdomen showed non-tappable 

minimal ascites with mild hepatosplenomegaly. She was 

suspected of having dengue viral infection, the serologic test 

for dengue NS-1 antigen by enzyme-linked immunosorbent 

assay (ELISA) was positive, carried out on day 5 of febrile 

illness (first day of hospitalization). Dengue immunoglobulin 

M (IgM) and IgG antibodies were negative. She received sup-

portive treatment with fluids and anti-pyretics. Her general 

condition improved after 10 days, and she was discharged on 

request with improved complete blood count. Subsequently, 4 

weeks later, she again developed febrile illness and received 

symptomatic therapy by her family physician. Eight weeks 

post discharge from our hospital, she was re-hospitalized 

for her febrile illness, arthralgias of wrist, elbow, and knee 

Table 1 Laboratory parameters during course of lupus nephritis development

Parameters Normal range Initial presentation with  
dengue fever (before  
lupus development)

Development of  
lupus nephritis  
(8 weeks later)

10-week follow-up – 
post lupus therapy

Hemoglobin (gm/dL) 12–16 9.9 10.0 14.3
Leucocyte count (/mm3) 4,000–10,500 6,060 9,270 11,100
platelet count (lac/mm3) 1.5–4.5 0.60 3.98 3.34
Hematocrit (%) 37–50 32.3 29.9 32
esR Up to 20 20 74 38
Urea (mg %) 15–35 16 18 32
serum creatinine (mg %) 0.6–1.3 1.0 0.9 0.8
serum sodium (me/L) 135–145 133 134 140
serum potassium (me/L) 3.5–5.5 3.8 4.1 3.6
sGpt (U/L) 5–55 25 24 51
sGot (U/L) 5–55 35 33 23
total protein (gm %) 6.2–8.4 6.9 6.5 7.0
albumin (gm %) 3.5–5.0 2.5 2.6 3.8
Globulin (gm/dL) 2–4 4.4 4.4 3.2
CpK total (IU/L) 60–400 Not done Not done 51
Urine microscopy absent proteins,  

cells, casts
trace proteins, no casts 3+ proteins,  

2–3 RBCs/HpF, no casts
trace proteins,  
no casts

24-hour urinary protein (mg/24h) ,300 Not done 1,130 422
ANA (immunofluorescence) – Not done positive (homogenous) 

1:2,560
positive (homogenous) 
1:80

Anti-dsDNA (immunofluorescence) – Not done positive 1:80 Negative
Complement C3 (mg/dL) 90–180 Not done 105 76.2
Complement C4 (mg/dL) 10–40 Not done 18 15.8
Coombs test (direct and indirect) Negative Not done Negative Negative
p-aNCa (IIF) – Not done strongly positive 1:320 Weakly positive 1:80
IHC, IsH – dengue RNa virus  
in tissue biopsy

– Not done Negative

Abbreviations: aNa, antinuclear antibody; anti-dsDNa, anti-double-stranded deoxyribonucleic acid; CpK, creatine phosphokinase; esR, erythrocyte sedimentation rate; 
HPF, high power field; IHC, immunohistochemistry; IIF, indirect immunofluorescence; ISH, in situ hybridization; p-ANCA, perinuclear antineutrophil cytoplasmic antibody; 
sGot, serum glutamic oxaloacetic transaminase; sGpt, serum glutamic pyruvic transferase; RBC, red blood cell.
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joints and developing pedal edema. Laboratory investigations 

showed 3+ proteinuria (1,130 mg per 24 hours) and serum 

creatinine of 0.9 mg/dL. Systemic lupus erythematosus with 

active lupus nephritis was suspected. Antinuclear antibody 

was positive with homogenous pattern (1:2,560), anti-dsDNA 

(anti-double-stranded deoxyribonucleic acid) titers were also 

positive (1:160), and the patient fulfilled 4/11 American Col-

lege of Rheumatology criteria for systemic lupus nephritis. 

Rheumatoid factor and Coombs test were negative. Peri-

nuclear antineutrophil cytoplasmic antibodies (p-ANCA) test 

was reported strongly positive (1:320, N=1:20) by indirect 

immunofluorescence (IIF). p-ANCA test by ELISA was not 

done. Light microscopy, electron microscopy, and immu-

nofluorescence studies on the renal tissue biopsy revealed 

evidence of focal proliferative lupus glomerulonephritis, ISN/

RPS (International Society of  Nephrology/Renal Pathology 

Society) class IIIC with mild activity and minimal chronicity. 

The details of microscopic description of light microscopy, 

immunofluorescence, and electronic microscopy, along 

with images, are attached separately in the Supplementary 

material. On request, immunohistochemistry for dengue 

virus RNA (ribonucleic acid) complex on tissue biopsy was 

carried out at University of Malaya, Malaysia. The report 

was however negative. The patient was treated with infu-

sion of methylprednisolone (1 g) for 5 days and then oral 

prednisolone (60 mg/day) for 2 months, followed by tapering 

off (2.5 mg fortnightly) along with mycophenolate mofetil 

(1,500 mg/day), with advice to continue for 6 months with 

supportive therapies. She showed gradual improvement in 

2 weeks and was discharged. Six weeks post discharge, her 

laboratory parameters were: hemoglobin 12.0 g/dL, platelets 

307,000/mm3, serum creatinine 0.7 mg/dL, total urinary 

proteins declined to 376 mg/day, and other investigations as 

shown in Table 1. The patient was comfortable and stable. 

Six-weekly periodic follow-up was suggested for 1 year.

Discussion
The dengue virus has significant impact on the health of those 

it affects and represents a burdensome cost to the patient 

in situations where health infrastructure is not adequately 

defined. Furthermore, the disease occurs with atypical pre-

sentations and varied threats.

The diagnosis of dengue is primarily a clinical one, 

serological tests are confirmative and require cautious 

interpretation, particularly with secondary dengue. The 

dengue IgM antibody has a high positive predictive value in 

endemic regions and one should be aware of its limitations. 

The case under discussion presented to us during an outbreak 

of dengue fever that hit the state of Maharashtra, India, in 

November and December 2012.

There have been scanty reports in the literature regard-

ing the inter-relationship of dengue with lupus nephritis and 

systemic lupus erythematosus. de Souza and de Moura in 

2010, described a case of dengue fever in a known case of 

systemic lupus erythematosus mimicking lupus flare.3 A case 

is also reported of cardiac tamponade in a patient with dengue 

fever and lupus nephritis.4 Santosa et al in 20125 proposed a 

diagnostic algorithm to guide diagnosis of dengue infection 

in circumstances of atypical disease manifestation or progres-

sion and further suggested that dengue NS-1 antigen can be 

detected with 92% sensitivity and 100% specificity when the 

test is done within 9 days of illness.

Our case findings, however, project three main possi-

bilities pertaining to association of dengue fever with lupus 

nephritis:

1. The case could be related to p-ANCA-positive 

nephropathy.

2. The case had subclinical lupus syndrome with lupus 

nephritis and subsequent occurrence of dengue resulted 

in lupus flare-up.

3. The occurrence of lupus nephritis is a de-novo disease 

noted post-dengue viral illness.

Lupus nephritis is described as classic immune complex 

mediated renal disease. Approximately 20% of patients with 

systemic lupus erythematosus have p-ANCA positivity by 

IIF. Seropositivity by ELISA is less frequent, and the target 

antigens are most commonly lactoferrin, cathepsin-G, and 

myeloperoxidase.6 ANCA positivity by IIF in patients with 

systemic lupus erythematosus is greater than ELISA. This is 

due to the presence of non-proteinase 3, non- myeloperoxidase 

ANCA, as well as reasons attributed to the difficulties in dis-

tinguishing p-ANCA from antinuclear antibody by IIF assay.7 

In our case p-ANCA was positive by IIF assay in high titer. 

However, ELISA test was not done. Nasr et al in 20087 in a 

small cohort study supported the pathogenic role of ANCA 

in a small group of systemic lupus erythematosus, wherein 

renal biopsies reveal extensive necrosis and crescent forma-

tions in the absence of significant endocapillary proliferation 

of subendothelial deposits, as opposed to the present case 

wherein microscopic and immunofluorescence studies were 

interpreted as focal proliferative glomerulonephritis with 

segmental sclerosis.

The other possibility – that the case had subclinical syn-

drome with lupus nephritis, and subsequent occurrence of 

dengue resulted in lupus flare – is stronger in this case. The 

serum at the time of dengue fever was not stored, and hence 
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autoantibody tests were not undertaken later. These tests 

could have helped to understand lupus interrelationship with 

dengue more clearly, as the two diseases have similar clinical 

manifestations.

Furthermore, viruses and bacterial infections are known 

to trigger lupus activity. Viruses like cytomegalovirus and 

Epstein–Barr virus can augment the immune complex in sys-

temic lupus erythematosus.8,9 RNA dengue-virus-detection 

by in-situ hybridization was requested in the kidney tissue 

block of this lupus nephritis case, and the result was negative. 

Jessie et al in 200410 from Malaysia described certain sero-

positive cases of dengue showing negativity in a kidney tissue 

specimen and argued the possibility that whatever RNA of 

replicative intermediates was present in the tissue specimen 

might have been destroyed as a result of formalin-fixation 

and tissue processing.

The other possibility that remains is that the dengue may 

result in, or alter the course of, clinical disease beyond acute 

phase of dengue illness, evolving to lupus nephritis as noted 

in the present case. It would be difficult to believe whether 

the disease is de-novo or lupus flare. However, simultaneity 

or concomitant presentation of both disorders can also not 

be denied in the present case.

Conclusion
Dengue febrile illness may manifest itself with atypical pre-

sentations occurring beyond the acute phase of illness. Lupus 

nephritis is one such rare presentation which may occur as 

a de-novo disease or as lupus flare. In situations of this sort, 

therefore, it seems advisable to extend investigations for 

recognition of lupus disease in all sero-positive dengue fever, 

especially in dengue endemic regions, to avoid undesired 

delayed diagnosis of systemic lupus erythematosus/nephritis 

and its management.

Disclosure
No sources of funding were used to assist in preparation of 

this case report, and the authors report no conflicts of  interest 

in this work.
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Supplementary material Microscopic description
Light microscopy
PAS stained sections contain renal cortex and medulla. Six 

glomeruli are present, one is sclerotic. One glomerulus shows 

segmental endocapillary proliferation and one glomerulus 

shows segmental sclerosis.

Immunofluorescence
The IF studies show five glomeruli with significant depos-

its of all immunoglobulins, C3 and C1q, in a predominant 

mesengial pattern.

electron microscopy
Ultrastructural examination shows loss of podocyte foot 

 processes. The capillary loops are open with normal  basement 

membranes. There is an occasional subepithelial deposit and a 

rare small subendothelial deposit. The mesangium is expanded 

and contains numerous very electron dense deposits.

Figure S1 Images from light microscopy, electron microscopy, and immunofluorescence 
studies on the renal tissue biopsy. (A) Low power view showing three glomeruli, two with 
segmental lesions (pasX100), (B) segmental sclerosis in one glomerulua (pasX400), and 
(C) segmental endocapillary proliferation obliterating the capillary lumina (pasX400).
Notes: Final  diagnosis performed by stephen M Bonsib, MD Nephropath, arkansas, 
Usa. pathology No: s13-02352. specimen submitted by swarnalata G, MD, for 
kidney, consult biopsy.
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