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Abstract

The course of juvenile-onset systemic lupus erythematosus may vary, from rapid multiorgan in-
volvement to insidious development mimicking different medical conditions. Depressive disorder  
in adolescents poses considerable diagnostic difficulties due to the natural tendency to lowered mood 
in this age group. However, it may also be the manifestation of a systemic disease. We present a case 
of a 16-year-old female patient without any somatic symptoms in whom severe depression resistant to 
treatment was the preceding symptom of juvenile-onset systemic lupus erythematosus (jSLE). Because 
of isolated proteinuria and presence of antinuclear antibodies, renal biopsy was performed. Light mi-
croscopy showed only findings characteristic for membranous nephropathy. Examination on electron 
microscopy showed characteristic tubuloreticular inclusions (TRIs) which were crucial for making 
the diagnosis of systemic lupus erythematosus. The evaluation of renal biopsy specimens by electron 
microscopy could be a useful diagnostic step to confirm the diagnosis, especially in difficult cases 
where the criteria for SLE are not fully met. The association of mental symptoms with systemic lupus 
erythematosus and other autoimmune disorders is well documented. However, the increasing prevalence 
of depression in children and adolescents poses a risk of delaying the diagnosis of a systemic disease.
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Introduction

Adolescence is a period which favors the development 
of some somatic and mental disorders due to the high dy-
namics of biological changes occurring in the organism. 
It is often difficult to differentiate between symptoms that 
are still within the developmental norm and those that are 
considered a pathology. It is a time when we start to observe 
many autoimmune disorders, for instance juvenile-onset 
systemic lupus erythematosus (jSLE), which often devel-
ops insidiously without any symptoms matching the criteria.

We present a case of a 16-year-old female patient with 
jSLE which manifested only with severe depression resistant 

to treatment. For a long time it was not accompanied by any 
somatic symptoms. Because of isolated proteinuria and pres-
ence of antinuclear antibodies renal biopsy was performed. 
Light microscopy showed only findings characteristic for 
membranous nephropathy. Examination of the specimen on 
electron microscopy showed characteristic tubuloreticular 
inclusions (TRIs). This finding aids in the diagnosis of lupus 
nephritis (LN) when other criteria for lupus are not met.

Case report
The 16-year-old female patient had presented with anx-

iety, suicidal thoughts and episodes of self-harm at the age 



Central European Journal of Immunology 2022; 47(2)

Tomasz Koszutski et al.

176

of 12. The symptoms occurred about 12 months after men-
arche. At that time, the patient was hospitalized in a psy-
chiatric department due to the ingestion of a large dose 
of ibuprofen for suicidal purposes. A moderate depressive 
episode was diagnosed based on the observation and di-
agnostic tests (Beck Depression Inventory). An improve-
ment in mood was observed after treatment with fluoxetine 
and opipramol dihydrochloride, followed by a tendency to 
somatization (gastrointestinal complaints and fainting).  
The somatic basis of symptoms was not found. Brain mag-
netic resonance imaging was normal. The patient contin-
ued drug therapy and attended psychotherapy. However, 
behavioral disorders were more intense, she became iso-
lated and was reluctant to attend school. Suicidal thoughts 
also became more intense. The patient also presented with 
lowered mood and apathy, and had problems with main-
taining personal hygiene. She also erotized relationships 
with the medical personnel and peers. The treatment was 
modified and sertraline and flupentixol were administered. 

At the age of 14, a routine urinalysis showed protein-
uria (0.4 g/l). Regular urine examinations performed for  
6 months also showed proteinuria (0.4-1.1 g/l). To diag-
nose this condition, the patient was hospitalized in the De-
partment of Pediatric Nephrology. On admission, physical 
examination revealed excessively developed subcutaneous 
tissue and stretch marks. The patient did not report any 

complaints. Laboratory tests are given in Table 1. She was 
positive for antinuclear antibodies (ANA); other autoanti-
bodies were negative. Abdominal ultrasound showed nor-
mal size and echogenicity of the kidneys. The orthostatic 
test was negative. A diagnostic renal biopsy was performed 
to determine the cause of proteinuria. Light microscopy 
showed only the presence of C4d and IgG deposits around 
the glomerular capillary walls, which confirmed the di-
agnosis of membranous nephropathy. At the time when 
primary membranous nephropathy was suspected, tests for 
anti-PLA2R and anti-THSD7A antibodies were performed. 
However, they were negative. Tests for viral infections 
were also performed (hepatitis C virus [HCV], hepatitis 
B virus [HBV], Epstein-Barr virus [EBV], Cytomegalovi-
rus [CMV]). They were suspected as potential pathogens 
causing secondary membranous nephropathy. However, 
the results were also negative. Ultrastructural examination 
of the renal biopsy showed changes in the structure of the 
capillary basement membrane in the form of thickening 
and an irregular contour. Electron dense subepithelial and 
mesangial deposits were found. In addition, many TRIs 
were observed in the endothelial cells of the vascular bun-
dle (Fig. 1). They were detected in the cytoplasm and in 
the dilated cisternae of the endoplasmic reticulum. Single 
TRIs were also located in close proximity to subepitheli-
al deposits. After obtaining these results, the criteria for 
lupus were met (depression as a sign of neuropsychiatric 
systemic lupus erythematosus (NPSLE), proteinuria, the 
presence of ANA, renal biopsy results) and appropriate 
treatment was provided. It included ramipril, steroids and 
cyclosporine A. Due to persistent psychiatric symptoms, 
steroid doses were reduced and steroid therapy was discon-
tinued after 5 months. The treatment resulted in the reso-
lution of proteinuria and normal renal function (estimated 
glomerular filtration rate [eGFR] 104 ml/min/1.73 m2). 
No proteinuria was found in the urine and the urine output 
was 0.12 g/24 h. 

Discussion
Early onset of nephropathy and the occurrence of 

symptoms from the nervous system are typical of the clin-
ical course of jSLE, particularly when the disease occurs 
at a younger age. These two systems are particularly pre-
disposed to be involved in the disease process in pediatric 
patients [1]. 

Patients with NPSLE may present with one or more 
neuropsychiatric symptoms such as cognitive impairment, 
anxiety, mood disorders, or psychosis [2]. Among the many 
possible manifestations, depression is the most common 
presentation, and its prevalence is established at 17% to 
75% in the general population [3]. In adults with lupus, the 
prevalence of depression is the subject of many studies [4]. 
However, such studies have not been conducted on the pe-
diatric population and related data are very inconsistent. 

Table 1. Results of laboratory tests of the patient

Laboratory blood tests Value

Hb (g/dl) 12.7

WBC (×103/µl) 4.7

PLT (×103/µl) 333

Total protein (g/dl) 6.9

Total cholesterol (mg/dl) 192

eGFR (ml/min/1.73 m2) 105

IgG (g/l) 9.5

IgA (g/l) 0.88

IgM (g/l) 1.07

C3 (g/l) 1.3

C4 (g/l) 0.2

ANA 1 : 160

Anti-dsDNA Negative

aCL Negative

RF Negative

LA Negative

Laboratory urine test  

Urine protein (g/l) 0.97

Urine albumin (mg/l) 700

24-hour urine protein (g/24 h) 1.06
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According to a systematic review, the prevalence of de-
pressive disorders in SLE in pediatric patients was estimat-
ed at 6.7% to 59%, and anxiety disorders at 34-37% [5]. 
Most studies have shown that symptoms of NPSLE in the 
form of depression occur at different times of the disease 
(mostly during the first 3-5 years after diagnosis) [2]. 
Occasionally, they occur at the time of disease manifes-
tation and can be rarely the first symptom (as in the case 
of our patient), preceding the onset of other clinical and 
serological markers of lupus. Brazilian authors presented 
a case of a 12-year-old girl in whom depression was the 
first symptom of lupus. Investigation for a systemic dis-
ease was made when the nephrotic syndrome occurred in 
the course of LN and positive ANA tests were found [6].  
In our patient, the symptoms of major depression, self-harm 
and suicide attempts preceded the onset of other symptoms 
of lupus by almost three years and persisted throughout 
psychiatric treatment and after the diagnosis of jSLE. 

Currently, there is no specific test that could clearly 
distinguish NPSLE from other neuropsychiatric diseas-
es. The lack of specific, reliable and validated diagnos-
tic markers results in the fact that a correct diagnosis of 
NPSLE is based on the exclusion of other causes. Despite 
efforts to identify biomarkers of NPSLE by laboratory and 
imaging studies, none of the markers has proven suffi-
ciently reliable for use in clinical practice. Among auto-
antibodies, the most promising candidates for biomarkers 
include antiphospholipid (aPL) antibodies, anti-ribosomal 
P antibodies, and anti-neuronal and anti-NR2 antibodies 

(to a lesser extent). Concentrations of various cytokines, 
chemokines, products of the complement cascade and oth-
er proinflammatory mediators are increased in the cerebro-
spinal fluid (CSF) of NPSLE patients. Conventional MRI 
(cMRI) is currently the gold standard of neuroimaging in 
the assessment of patients with NPSLE. However, as many 
as 40-50% of patients with a clinical diagnosis of NPSLE 
have no abnormalities on cMRI, while many chronic ab-
normalities on cMRI are not associated with clinically 
overt NPSLE [2].

Isolated proteinuria, especially in adolescents, is usual-
ly not an indicator of renal disease. Orthostatic or postural 
proteinuria is common in adolescents and should be ruled 
out first in cases of isolated mild proteinuria [7]. Proteinuria 
may also be the first sign of LN, which is one of the most 
common manifestations of juvenile SLE. Renal involve-
ment in lupus affects 50-80% of children. More than 90% of 
patients develop LN within 2 years from the diagnosis [8]. 
The coexistence of other clinical, laboratory or serological 
features of lupus is an indication for a renal biopsy [8].  
The occurrence of proteinuria in the third year of psychiatric 
treatment was a breakthrough for the diagnostic process and 
the suspicion of the somatic basis of depression. The patient 
was positive for antinuclear antibodies (ANA). Other anti-
bodies were not detected. According to the 2012 American 
College of Rheumatology recommendations, a renal biopsy 
should be performed in every case of active SLE, when 
renal involvement is suspected, and when the diagnosis is 
uncertain and serologic test results are inconclusive [9]. 

Fig. 1. Electron microscopy images of a renal biopsy of the patient. Tubuloreticular inclusions (TRIs) are marked  
with an asterisk
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Transmission electron microscopic (TEM) evaluation 
of biopsy specimens is currently also recommended be-
cause it provides further valuable details of intracellular 
structure, such as the presence of TRIs [10]. These are 
subcellular structures located in the cisternae of the endo-
plasmic reticulum, and their formation was linked to expo-
sure to excess endogenous or exogenous interferon (IFN)  
[11, 12]. The presence of TRIs in LN is not a specific find-
ing as they commonly occur in viral diseases. However, 
different studies have shown that TRIs are significantly 
associated with early manifestations of SLE, especially in 
pediatric patients [12, 13]. In our patient, the presence of 
a large number of TRIs was the basis for establishing the 
diagnosis of jSLE and linking treatment-resistant depres-
sion to an insidiously developing systemic disease. Jap-
anese authors described a similar case. The presence of 
TRIs on electron microscopy considerably preceded meet-
ing other criteria for lupus. At the time of the first relapse 
of nephrotic syndrome, the patient did not meet clinical or 
serological criteria for lupus. The biopsy findings on light 
microscopy corresponded to membranous nephritis (the ul-
trastructure of the glomeruli was not assessed at that time). 
After 11 years, during the relapse of nephrotic proteinuria, 
when ANA and anti-dsDNA antibodies were found, the 
biopsy was re-examined and the assessment was extended 
by electron microscopic evaluation. The ultrastructure of 
the biopsy showed the presence of many TRIs [14], which 
supported the thesis that such structures could be an ultra-
structural marker of developing lupus many years before 
a definitive diagnosis. 

The assessment for TRIs was very useful and conclu-
sive in our patient. The criteria for lupus were not met until 
the biopsy results were available. TRI expression in endo-
thelial cells of glomerular capillaries is a significant early 
morphological sign of SLE, which often precedes disease 
progression [12]. The evaluation of renal biopsy specimens 
by electron microscopy could be a useful diagnostic step to 
confirm the diagnosis, especially in difficult cases where 
the criteria for SLE are not fully met.

The authors declare no conflict of interest. 

References
1. Charras A, Smith E, Hedrich CM (2021): Systemic lupus er-

ythematosus in children and young people. Curr Rheumatol 
Rep 2021; 23: 20.

2. Govoni M, Hanly JG (2020): The management of neuropsy-
chiatric lupus in the 21st century: still so many unmet needs? 
Rheumatology (Oxford) 59 (Suppl. 5): v52-v62.

3. Buji RI, Abdul Murad NA, Chan LF, et al. (2018): Suicid-
al ideation in systemic lupus erythematosus: NR2A gene 
polymorphism, clinical and psychosocial factors. Lupus 27:  
744-752.

4. Moustafa AT, Moazzami M, Engel L, et al. (2020): Preva-
lence and metric of depression and anxiety in systemic lupus 

erythematosus: A systematic review and meta-analysis. Semin 
Arthritis Rheum 50: 84-94.

5. Quilter MC, Hiraki LT, Korczak DJ (2019): Depressive and 
anxiety symptom prevalence in childhood-onset systemic lu-
pus erythematosus: A systematic review. Lupus 28: 878-887.

6. Monteiro DE Castro TC, Hsien HC (2017): Depression as 
the first manifestation in a young girl with juvenile systemic 
lupus erythematosus. Arch Rheumatol 33: 105-106.

7. Leung AK, Wong AH, Barg SS (2017): Proteinuria in chil-
dren: evaluation and differential diagnosis. Am Fam Physi-
cian 95: 248-254.

8. Pinheiro SVB, Dias RF, Fabiano RCG, et al. (2019): Pediatric 
lupus nephritis. J Bras Nefrol 41: 252-265.

9. Hahn BH, McMahon MA, Wilkinson A, et al.; American Col-
lege of Rheumatology (2012): American College of Rheuma-
tology guidelines for screening, treatment, and management 
of lupus nephritis. Arthritis Care Res (Hoboken) 64: 797-808.

10. Sethi S, Haas M, Markowitz GS, et al. (2016): Mayo Clinic/
Renal Pathology Society Consensus Report on Pathologic 
Classification, Diagnosis, and Reporting of GN. J Am Soc 
Nephrol 27: 1278-1287.

11. Nossent H, Raymond W, Ognjenovic M, et al. (2019): The im-
portance of tubuloreticular inclusion bodies in lupus nephritis. 
Int J Rheum Dis 22 (S3): 155.

12. Kfoury H (2014): Tubulo-reticular inclusions in lupus ne-
phritis: are they relevant? Saudi J Kidney Dis Transpl 25: 
539-543.

13. Nakahara C, Hayashi D, Kinugasa H, et al. (2001): Delayed 
onset of systemic lupus erythematosus in a child with endo-
thelial tubuloreticular inclusion. Clin Nephrol 56: 332-335.

14. Yamada T, Itagaki F, Aratani S, et al. (2019): A case of mem-
branous nephropathy diagnosed with lupus nephritis 11 years 
after onset. CEN Case Rep 8: 301-307.


