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Abstract
A 67-year-old woman with transverse myelitis and seizure disorder secondary to suspected central nervous system (CNS) 
systemic lupus erythematosus (SLE) and seropositive rheumatoid arthritis had two episodes of severe nephrotic syndrome 
15 years apart. She underwent a renal biopsy in both episodes, showing tip lesion variant focal segmental glomerulosclerosis 
(FSGS). The patient responded both times to prednisone treatment, achieving a complete remission within 2 months in the 
first episode and remission 4 months in the second episode. A year after her second episode, the patient had a third episode 
of severe nephrotic syndrome. She achieved an equally rapid complete remission in 3 months without steroid treatment, 
as she was concomitantly treated with the Janus Kinase (JAK) inhibitor tofacitinib for a flare of rheumatoid arthritis. This 
case report suggests that JAK inhibitors may have therapeutic use in FSGS, which is supported by experimental data in the 
medical literature.
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Introduction

Focal segmental glomerulosclerosis (FSGS) is a heteroge-
neous disorder, where focal scarring of the filtering units in 
kidneys is the initial site of injury and disease progression 
[1]. Existing treatment is often ineffective from preventing 
progression and FSGS is an important cause of end stage 
kidney disease (ESRD) [2]. There is evidence of increased 
activation of the Janus Kinase signal transducer and activa-
tor of transcription (JAK/STAT) pathway in patients with 
FSGS [3], suggesting that JAK inhibitors could be useful 
to target this mechanism of injury [4]. JAK inhibitors are 

in clinical use for several autoimmune diseases [5]; how-
ever, only limited data exists of the use of JAK inhibitors 
for kidney disease in humans. Here we describe the case of 
a woman with recurrent tip variety FSGS that responded to 
coincident treatment of rheumatoid arthritis (RA) with the 
JAK inhibitor tofacitinib.

Case report

First episode of nephrotic syndrome

A woman with a history of hypertension and suspected cen-
tral nervous system (CNS) systemic lupus erythematosus 
(SLE) presented at age 47 to the renal clinic with foamy 
urine, pitting edema and weight gain of about 25 lbs. Her 
blood pressure had been well controlled on amlodipine 
10 mg daily and she had mostly recovered from her CNS 
disease except a neurogenic bladder. She had been treated 
with prednisone for almost 5 years and her symptoms devel-
oped while on a dose of 10 mg daily. She also received rise-
dronate to preserve bone density. The patient did not use 
non-steroidal anti-inflammatory drugs (NSAIDS).
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Her BP was 138/90, and her urine sediment revealed a 
few hyaline and granular casts, epithelial cells and few RBC 
of normal morphology. No acanthocytes were seen. A spot 
urine protein/creatinine ratio was 15, a serum albumin was 
1.5 g/dl and her serum creatinine was 0.9 mg/dl. Her CBC 
was normal. Her ANA was negative, and complement lev-
els were normal. The patient’s serum creatinine transiently 
increased to 1.8 mg/dl after she was started on an ACEI and 
a loop diuretic, which resolved following cessation of the 
ACEI and reduction in the diuretic dose.

A kidney biopsy revealed tip lesion variant FSGS with at 
least three lesions in 18 glomeruli, consisting of adhesions 
between the glomerular tuft and Bowman’s capsule at the 
proximal tubular pole. Foam cells and hyaline droplets were 
present within the segmental lesions. Immunofluorescence 
(IF) was negative, and electron microscopy (EM) showed 
diffuse foot process effacement. Importantly, there were no 
perihilar or collapsing lesions and no histologic, immuno-
fluorescence or ultrastructural features of lupus nephritis 
(Fig. 1).

Following the kidney biopsy, the patient was treated with 
prednisone 80 mg daily to which she responded in 4 weeks 
and achieved a complete remission in 8 weeks with a spot 
urine protein/creatinine ration of 0.3 and a serum albumin 
back into the normal range. At follow-up visits, the patient 
sometimes had microscopic hematuria as she self-catheter-
ized to provide samples but usually her urine tested dipstick 
negative for blood. Repeated exams of the urine sediment 
showed no acanthocytes, and her urine tested negative for 
microalbuminuria. Her BP remained well controlled on 5 mg 
of amlodipine. The patient stopped following up with her 
nephrologist after 6 years.

Neurological disease suspected CNS lupus

Five years before she presented to the renal clinic (timeline 
graph), the patient had developed paraplegia, dysesthesias 
and neurogenic bladder and was diagnosed with transverse 
myelitis secondary to probable CNS SLE. The patient had 
a positive ANA (1:320), speckled pattern, and positive 

anti-Ro and anti-La antibodies but no sicca symptoms or 
other manifestation of Sjogren’s syndrome. The patient 
had no fever and no hematologic, mucocutaneous or joint 
manifestations of SLE. Complement was normal and anti-
dsDNA, anti-Smith, anti-cardiolipin and other serologies for 
a vasculitis workup were negative. The patient responded to 
prednisone and pulse cyclophosphamide and recovered from 
her paraplegia. Unfortunately she has had to self-catheterize 
her bladder ever since. The patient had to stop cyclophos-
phamide after a year because of mental status changes and 
hyponatremia and did not tolerate azathioprine because of 
hepatitis. The patient suffered recurrent CNS symptoms with 
attempts to taper prednisone. She was started on Methotrex-
ate (MTX), which was stopped after 3 years when she had a 
sinus infection, because it did not permit her to taper pred-
nisone. Since her initial presentation, subsequent ANA had 
been negative and a differential diagnosis of demyelinating 
disease was entertained because of suggestive cerebral and 
spinal cord lesions on repeated MRI exams. Her neurologi-
cal symptoms were stable on prednisone 10 mg daily when 
she developed her first episode of nephrotic syndrome and 
had her first kidney biopsy.

Following complete remission of tip lesion FSGS, the 
patient was unable to taper prednisone below 10 mg/day 
because of recurrent neurological symptoms, such as foot 
drop and dysesthesias. The patient developed episodes of 
garbled speech and visual migraines that were diagnosed as 
a seizure disorder, and she has been treated with topiramate 
since. Mycophenolate mofetil (MMF) was introduced as a 
steroid sparing agent, and prednisone was tapered to 6 mg 
daily. Seven and a half years later MMF was discontinued 
because of cytomegalovirus (CMV) hepatitis. The patient 
did well on 6 mg prednisone per day for more than 6 years 
with stable peripheral neuropathy and minor weakness in 
her lower extremities.

Rheumatological disease

The patient has been followed by the rheumatological ser-
vice since her initial presentation with transverse myelitis 

Fig. 1   Segmental sclerotic tip 
lesions (arrows) from the 2014 
renal biopsy, stained by tri-
chrome (A) and PAS (B). (40 ×)
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and suspected vasculitis. Since then, the patient experienced 
a traumatic rotator cuff injury for which she declined surgery 
and has developed chronic shoulder pain. She was treated 
with bisphosphonates for osteopenia and once had anser-
ine bursitis. Years later, she had an exacerbation of lum-
bar radiculopathy from degenerative changes of her spine 
that resolved with a short course of prednisone. The patient 
had been with stable neurological disease on 6 mg daily 
of prednisone for years when she developed joint pain and 
swelling in her hands, prominently on metacarpal–phalan-
geal joints but also distal phalange–phalangeal joints. Hand 
X-rays showed synovitis, erosive changes and concomitant 
osteoarthritis. The patient had an elevated CRP and posi-
tive rheumatoid factor (RF). The patient was treated with 
prednisone and methotrexate for rheumatoid arthritis (RA). 
Having tested negative for ANA repeatedly for years since 
her initial presentation, the patient then had positive ANA 
again with titers varying between 1:80 and 1:320 and speck-
led pattern. Complement was normal and anti-dsDNA and 
anti-Smith antibodies were negative. Anti-Ro and anti-La 
were positive as before. Cyclic citrullinated peptid antibody 
(CCP-Ab) was ambiguous with one positive and subsequent 
negative tests.

Second episode of nephrotic syndrome

Almost 15 years since her initial visit and 5 months since 
her diagnosis of RA, the patient returned to the renal clinic 
with the same symptoms of foamy urine, pitting edema 
and weight gain. Her arthritis and neurological disease 
were treated with 10 mg daily of prednisone and 15 mg 
MTX. The patient was found to have a recurrent nephrotic 
syndrome with a spot urine protein/creatinine ratio of 16, 
and a serum albumin of 1.4 mg/dl. Her serum creatinine 
was normal (0.53  mg/dl). The urine dipstick showed 
3 + protein and 1 + blood, and the sediment showed epi-
thelial cells, as well as a few WBC’s and RBC’s of nor-
mal morphology. Acanthocytes were not seen. Comple-
ment levels were normal, ANA was positive (1:320) with 

speckled pattern, Anti-Ro and -La antibodies were positive 
and anti-dsDNA and anti-Smith antibodies were negative. 
A renal biopsy was performed and, as in her first biopsy, 
revealed a diagnosis of tip lesion FSGS with two tip vari-
ant lesions in 21 glomeruli (Fig. 2). IF showed trace to 
1 + granular variable staining in peripheral capillary loops 
for anti-IgG, anti-IgA and anti-C3. IF was negative for C1q 
and IgM. Tip lesions were not present in tissue submitted 
for IF. EM showed widespread foot process effacement 
without any evidence of electron dense deposits (Fig. 3). 
The minimal glomerular immunoglobulin and complement 
staining seen by IF was deemed of uncertain significance 
and not considered diagnostic of lupus nephritis. The 
patient was very compliant with her medications and salt 
restricted diet. As a result, her edema was mild despite 
the severity of proteinuria and hypoalbuminemia, and no 
diuretics were required. The patient was treated again with 
prednisone (80 mg daily) and achieved a remission of her 
nephrotic syndrome in 4 months with normalization of her 
serum albumin and a gradual decline of her proteinuria. 
She tested dipstick negative for protein at 5 months. Eight 
months after her biopsy, the patient tested urine dipstick 
negative for protein.

Initiation of tofacitinib

The patient was unable to taper prednisone below 20 mg 
daily because of severe arthritis limiting her ability to use 
her right hand. Methotrexate eventually was stopped due to 
inefficacy and side effects. The patient consulted a differ-
ent rheumatologist because of increased pain and swelling. 
At her initial visit CRP, RF and CCP-Ab were all positive. 
ANA and complement were not tested. The patient had a 
serum albumin of 1.5 mg/dl, but her urine was not checked 
for protein. This was 3 months after her last dipstick nega-
tive urine test. The patient was started on tofacitinib 5 mg 
twice a day.

Fig. 2   Segmental sclerotic tip 
lesion (arrows) from the 2019 
renal biopsy, stained by tri-
chrome (A) and PAS (B). (40 ×)
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Third episode of nephrotic syndrome

Fourteen month since her last kidney biopsy, the patient 
returned to the renal clinic because of recurrence of foamy 
urine and dependent edema. By the time she was seen in 
the renal clinic, she had been treated with tofacinitib for 
2 months already. Her prednisone dose was unchanged at 
20 mg per day. Clinically, the edema and her arthritis symp-
toms had improved. A spot urine protein/creatinine ratio of 
4 was in the nephrotic range. Her serum creatinine was nor-
mal 0.59 mg/dl. Complement was negative and ANA was 
positive (1:80) in a speckled pattern. Her serum albumin 
was 3.1 mg/dl, lower than normal, but improved from the 
previous serum albumin level of 1.5 mg/dl 3 months earlier. 
As the improved serum albumin and decreased edema sug-
gested remission of the nephrotic syndrome, her prednisone 
dose was not increased and a renal biopsy was deferred. At 
the next follow-up visit 1 month later, the patient continued 
treatment with tofacitinib, and her prednisone dose had been 
tapered to 15 mg daily. The patient was in complete remis-
sion of her nephrotic syndrome with normal serum albumin 
and only microalbuminuria (100 mcg/mg) detectable in a 
spot urine, 3 months since tofacitinib was started. Half a 
year later, prednisone has been tapered to 5 mg daily, and the 
patient has stable rheumatological and neurological disease 
and remains in complete remission of her renal disease.

Discussion

FSGS is a pathological diagnosis that characterizes a hetero-
geneous group of disorders that in most patients progresses 
to ESRD within 5–8 years. The patient in discussion has 
tip variant FSGS, which has a more benign course [1]. 
Despite her initial presentation with massive proteinuria 
and extremely low serum albumin concentration, which are 
markers of poor prognosis [6], she responded to treatment. 
In fact, the patient never had a decrease in renal function 

and still has normal renal function after three recurrences 
and 17 years later. Among treatments of glomerular dis-
ease, there are few responses as dramatic and rapid as the 
decrease in proteinuria that may occur in minimal change 
disease (MCD) and tip lesion variant FSGS with prednisone. 
In this case we report an equally dramatic and rapid response 
of tip variant FSGS to the JAK inhibitor tofacitinib.

One could argue that in some cases of FSGS proteinu-
ria can gradually decrease with the continued use of mod-
erate amounts of prednisone and that the third episode of 
nephrotic syndrome remitted because of 20 mg of pred-
nisone and not the tofacitinib. Against this possibility is 
that the nephrotic syndrome developed on the same 20 mg 
dose of prednisone. The patient was so compliant with her 
medications and salt restricted diet that, despite the severity 
of proteinuria and extremely low serum albumin levels, she 
only had modest edema and did not require diuretics during 
her second and third episodes. Moreover, her proteinuria 
decreased extremely rapidly with complete remission after 
only 3 months of tofacitinib and, remarkably, only a 1-month 
interval between a mid-course protein/creatinine ratio of 4 
and microalbuminuria. It is important to note that the patient 
did not use NSAIDS, which can produce a nephrotic syn-
drome with tip lesions, which can resolve rapidly once the 
NSAIDS are stopped [7]. Finally, one has to consider that 
FSGS can remit spontaneously [8]. This also would be a 
much slower process and unlikely to happen three times in 
the same patient.

The patient’s neurological disease was attributed to SLE, 
lacking a better explanation. This is despite the absence of 
constitutional, hematologic, mucocutaneous, serosal and 
musculoskeletal manifestations. Moreover, the patient never 
had low complement, antiphospholipid or SLE specific anti-
bodies. The patient developed her first episode of nephrotic 
syndrome during the period of several years that she tested 
ANA negative and had no biopsy features of SLE. Thus, 
her tip lesion variant FSGS was most likely primary rather 
than secondary to SLE. The second biopsy showed a trace 

Fig. 3   Transmission electron 
photomicrograph showing 
diffuse podocyte foot process 
effacement (arrows in A) and 
absence of electron dense 
immune complex deposits. 
Immunofluorescence for anti-
IgG (B) showed trace granular 
peripheral staining of uncertain 
significance
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amount of granular IF staining for IgG, C3, IgA, kappa and 
lambda, but there was no C1q or IgM deposition. No elec-
tron dense immune complex deposits were identified by 
electron microscopy. The trace or 1 + staining seen by immu-
nofluorescence is of unknown significance, and there was 
no definite biopsy evidence for lupus nephritis. However, 
because this patient’s neurologic disease could represent 
SLE, we cannot completely exclude the possibility that the 
FSGS in this case represents an unusual atypical lupus podo-
cytopathy, even though she has none of the typical clinical 
and serological signs of SLE typically observed with lupus 
podocytopathy [9]. The treatment would be the same as in 
non-lupus associated minimal change disease/FSGS.

As this patient later went on to develop seropositive 
RA and has possible SLE neurological disease, the possi-
bility of Rhupus syndrome has to be considered. Rhupus 
describes the presence of two autoimmune diseases, SLE 
and RA in the same patient, suggesting a potential overlap 
with common pathophysiological mechanisms [10]. A recent 
comparative study of clinical and serologic characteristics 
between patients with rhupus and those with SLE and RA, 
which included a review of all available case series, indi-
cated that cutaneous and hematological manifestations and 
serositis are the most frequent extra articular manifestations 
of rhupus [11]. Compared to SLE, rhupus patients have a 
lower incidence of renal and neurological manifestations. 
All rhupus patients with renal manifestations have proteinu-
ria, but, different from SLE, nephrotic range proteinuria has 
not been described [11]. A case report from Italy describes 
the effect of Jak inhibitors baricitinib and tofacitinib in two 
patients with rhupus who have renal disease. One patient 
with class V SLE nephritis had a decrease in proteinuria 
from 750 to 230 mg/day in 6 months. A second patient with 
class III SLE nephritis had a decrease in proteinuria from 
420 to 270 mg/day in 6 months; both patient had normal 
serum creatinine [12]. These two patients had a different 
patter of renal pathology than our patient and a much slower 
and modest response. It is clear that our patient is not a typi-
cal rhupus patient, but autoimmune disease is dynamic. In 
the absence of official defining characteristics, we cannot 
exclude this possibility. Renal disease in patients with RA 
alone is usually non-autoimmune and related to side effects 
of treatment [13]. Hence, our observation of the occurrence 
of concomitant flares of RA and tip lesion variant FSGS, 
which allows for observation of the effect of tofacitinib on 
both conditions, is rare and serendipitous.

Tofacitinib is a small molecule oral Janus Kinase (JAK) 
inhibitor that was developed initially as a JAK 3 inhibitor 
for maintenance immunosuppression in transplantation but 
proved more of a pan JAK inhibitor with increased risk of 
malignancy and infection in clinical trials [14]. The FDA 
approved tofacitinib for treatment of RA in 2012 and since 
then for psoriatic arthritis and ulcerative colitis [5].

There is only limited data of the effect of JAK inhibi-
tors on kidney disease in humans. A pilot study of the JAK 
inhibitor baricitinib in patients with diabetic nephropathy 
found after 24 weeks a 41% reduction of average pretreat-
ment albuminuria of 820 mg/g compared to placebo [15]. 
We mentioned the case report of JAK inhibitors in two 
patients with rhupus [12]. In a second case report, tofacitinib 
treatment for RA in a patient with biopsy proven concomi-
tant IgA nephropathy and amyloidosis lowered proteinuria 
from 2.6 to 0.04 g/day, and serum creatinine from 1.18 to 
0.97 mg/dl [16]. On the other hand, there is a case report of 
a patient with RA developing IgA vasculitis with tofacitinib 
treatment [17].

There is experimental evidence for the activation of STAT 
signaling in a variety of kidney diseases, including FSGS. 
Interestingly, the main pathway implicated is JAK2/STAT3 
[18]. Tofacitinib is more active against JAK 1 and 3 but 
inhibits JAK2 as well. Thus there is a potential molecular 
mechanism that may explain the apparent beneficial activity 
of tofacitinib in tip variant FSGS. The serendipitous clini-
cal observation reported here raises the question whether 
this agent or related agents might be therapeutically useful 
against steroid-resistant FSGS variants that may have worse 
prognosis.
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