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Abstract

Immunoglobulin G4-related disease (IgG4-RD), which was initially 
identified as a type of autoimmune pancreatitis around the year 2000, 
is now widely acknowledged to be a systemic sickness. Based on 
both general and organ-specific criteria, alongside laboratory meas-
urements of IgG4-subtype, the diagnosis is made. The diagnosis re-
quires, however, a heightened index of suspicion, especially given the 
nonspecific clinical presentation. In addition to this, the symptoms 
may be “disseminated” in time and the multitude of organ-system 
involvement may seem initially unrelated. Furthermore, IgG4 lev-
els may be falsely normal especially during the first presentation of 
IgG4-RD. We report a case of a 33-year-old male who was referred by 
his general practitioner (GP) to the fast access nephrology clinic due 
to elevated creatinine and fatigue, which was found after the patient 
had undergone some investigations at the GP office. He had history 
of atopic dermatitis and a prior admission for acute pancreatitis of 
unknown cause and recent bilateral anterior uveitis treated with ster-
oid eyedrops. His urinalysis showed one to two granular casts per 
high-power field (HPF), and his creatinine was 262 µmol/L (previ-
ously normal). Three main differential diagnoses were considered 
given the patient’s history: sarcoidosis, tubulointerstitial nephritis 
with uveitis (TINU) and IgG4-related disorder. Investigations were 
undertaken in that regard showing elevated serum IgG4 levels (2.7 
times upper-limit of normal). Renal biopsy demonstrated tubuloint-
erstitial nephritis (TIN) with 30 IgG4-positive plasma cells per HPF. 
Given the patient’s presentation over time, a diagnosis of IgG4-TIN 
was considered. The patient was treated with high-dose steroids and 
has shown signs of improvement of both his renal and ocular prob-
lems. The uniqueness of the case is reflected through the fact that 
IgG4-renal disease is usually diagnosed in patients with an already 
established manifestation of another organ, whilst in our patient the 

renal involvement led to establishing IgG4-RD. It is also important to 
note that, in spite of initially negative serum IgG4 levels, the diagno-
sis still needs to be considered especially if multisystem involvement 
is present (as in this case).

Keywords: IgG4-related disease; IgG-TIN; Acute kidney injury

Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a relatively 
recently described disorder that can affect multiple systems, 
either simultaneously or with a certain time gap in between 
the presentations. Clinically, the disease may have nonspecific 
symptoms, and delay to diagnosis is common, as it may affect 
any organ. It should, however, be suspected in patients with 
constitutional symptoms (e.g., weight loss, fevers, and tired-
ness) alongside multiple organ involvement which may be pre-
sent on clinical exam, imaging or laboratory workup [1]. Such 
involvement includes (but is not limited to) organs such as kid-
neys, liver and biliary tract, pancreas and the retroperitoneum. 
The disease is more commonly present in patients with a prior 
history of atopic dermatitis or allergic rhinitis and asthma, sug-
gesting potential autoimmune pathogenesis for this disorder. 
The common denominator for the organ involvement is the 
presence of elevated serum IgG4 levels, alongside the infiltra-
tion of that specific organ with IgG4-positive plasma cells [2].

Given the multitude of organs that IgG4-RD may involve, 
the diagnosis may be elusive. The commonest presentation of 
IgG4-RD is diagnosing it as part of investigation for unclear 
pancreatitis, with classic “sausage pancreas” finding on cross-
sectional imaging alongside elevated serum IgG4 levels [2]. 
Other presentations of this rare disorder may include (but are 
not limited to) sclerosing cholangitis, ocular involvement or 
renal involvement, occurring simultaneously or dispersed over 
time in the same patient.

Case Report

Investigations

A 33-year-old man with a history of nephrolithiasis, atopic der-
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matitis since childhood treated with topical steroids, a bout of 
pancreatitis of unknown cause in December 2022, when total 
IgG and IgG4 levels were reported as normal, and bilateral 
anterior uveitis treated with steroid drops at the ophthalmology 
department in February 2023, presented to his general prac-
titioner (GP) as part of a follow-up for his prior pancreatitis 
in early March 2023. Prior to the visit the patient had some 
laboratory tests performed, revealing an elevated serum cre-
atinine (262 µmol/L), an elevated C-reactive protein (CRP; 59 
mg/L) and erythrocyte sedimentation rate (ESR) (48 mm/h) 
and thrombocytosis (623 × 109). His previous creatinine had 
been normal. Therefore, he was referred to the fast-access re-
nal clinic for assessment and further history.

The patient history was negative for the intake of non-
steroidal anti-inflammatory drugs (NSAIDs) or other poten-
tial nephrotoxic agents. The patient reported no known weight 
loss; however, he felt that his clothes have grown a bit looser. 
He also felt that his appetite had decreased slightly after the 
bout of pancreatitis. He reported unchanged thirst sensation 
and subjectively normal urine amount. He reported no discol-
oration or frothiness of the urine, no flank pain and no joint 
pain or swelling. His vision was getting better with the ster-
oid drops. The patient had no family history of autoimmune 
disorders. The patient demonstrated a normal physical exam. 
Urine dipstick showed 1+ glucose, 1+ red blood cell (RBC), 
2+ protein, 1+ white blood cell (WBC), negative for ketones 
and nitrites. Urinalysis showed one to two granular casts per 
high-power field (HPF), and one to two waxy cylinders per 
HPF. The patient’s weight was taken during the visit, and it 
was at 60 kg (previous weight 68 kg).

Diagnosis

Given the patient’s prior presentation with pancreatitis and be-
ing, at presentation, treated for bilateral anterior uveitis apart 
from newly-onset renal failure, three main differential diag-
noses were entertained: multisystemic sarcoidosis, tubuloint-
erstitial nephritis with uveitis (TINU) and IgG4-related syn-
drome. Repeat blood tests were taken with autoimmune screen 
(antinuclear antibody (ANA) and antineutrophil cytoplasmic 

antibody (ANCA)), complement C3 and C4 levels, serum 
angiotensin-converting enzyme (ACE) levels, and serum and 
urinary protein electrophoresis (SPEP and UPEP). The patient 
was admitted for renal biopsy, with the aforementioned dif-
ferential diagnoses in mind. He underwent a non-enhanced 
computed tomography (CT) of chest and abdomen, revealing 
normal sized kidneys and sub-10 mm adenopathy in the par-
aaortic region and axillae (Fig. 1).

While awaiting results of investigations, the patient un-
derwent a renal biopsy. This was uncomplicated. The prelimi-
nary report showed typical findings of tubulointerstitial ne-
phritis, with severe inflammation dominated by lymphocytes 
and some plasma cells with eosinophils. No granulomas were 
visualized in the tubulo-interstitium (Fig. 2).

While immunohistochemical analyses for CD3, CD20 and 
IgG4 markers, amongst others, were pending, the patient was 
promptly started on prednisolone 50 mg daily with planned 
taper of 2.5 mg weekly, with planned initial weekly follow-up 
of renal function tests.

The report of SPEP showed an elevated IgG level of 21.4 
g/L, which was normal at the initial pancreatitis some months 
ago, and with UPEP showing tubular proteinuria with elevated 
protein HC/creatinine index (31 g/mol) with elevated urinary 
kappa/creatinine and lambda/creatinine ratio (20 g/mol and 
8.8 g/mol) but without Bence-Jones proteinuria. Complement 
levels (C3 and C4 levels) were reported as normal, as well as 
serum ACE levels. Autoimmune screening was negative for 
ANA and ANCA antibodies.

IgG-subclasses were ordered, with IgG4 being elevated at 
3.42 g/L (i.e., about 2.7 × upper limit of normal). The biopsy 
report showed up to 30 IgG4-positive plasma cells per 40 × 
magnified HPF, with CD3-positive infiltrates and some CD20-
positive pockets, albeit lacking classic storiform fibrosis (Fig. 
3).

Hematopathologist input was sought given the absence of 
classic storiform fibrosis. The IgG4/IgG positive lymphocytes 
ratio was 50%, with up to 57 IgG4-positive cells/HPF (sized 
at 0.2 mm3). In spite of this, when applying the criteria as per 
the European League Against Rheumatism (EULAR) guide-
lines, there was a moderately dense lymphocytic infiltrate 
without fibrosis and obliterative thrombophlebitis, and thus 

Figure 1. Subcentimeter adenopathy in bilateral axillae (arrows).
Figure 2. Hematoxylin and eosin (H&E) stain at × 10 magnification of 
renal biopsy specimen, showing diffuse lymphocytic infiltrate (circle) in 
the tubule-interstitium and surrounding tubules (T).
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there was uncertainty with regards to histopathological diag-
nosis of IgG4-RD. However, given the absence of an alterna-
tive diagnosis explaining all the patient’s findings, in addition 
to clearly elevated IgG4-levels, the diagnosis of IgG4-RD was 
established on a clinical basis.

Treatment

On the basis of the preliminary biopsy report, showing tubu-
lointerstitial nephritis (TIN), the patient was started on pred-
nisolone 50 mg daily with planned taper of 5 mg per week. 
When the diagnosis of IgG4-RD was established, the taper was 
slowed down to 2.5 mg weekly taper.

Follow-up and outcomes

Within a week of starting steroids, the patient’s creatinine 
had dropped to 133 µmol/L with successive normalization of 
inflammatory markers and IgG levels. The patient’s ocular 
symptoms also abated on starting systemic steroids.

Discussion

IgG4-RD is an immune-mediated fibroinflammatory disorder 
that often manifests as high blood IgG4 levels with certain 
histopathological features. It may affect several organs. IgG4-
RD is a very novel phenomenon; hence we know very little 
about its etiology, prevalence, and epidemiology. Although 
it is believed that aberrant adaptive immune responses play a 
significant role in the development of IgG4-RD, the precise 
mechanisms are still not fully known. Notably, individuals 
with IgG4-RD frequently get allergic illnesses including at-
opic dermatitis [3, 4]. Most often affected areas include the 
lacrimal glands, salivary glands, orbital disease, retroperito-
neum, lymph nodes, kidney, and lungs, while involvement of 
nearly all anatomical locations has been observed [5].

IgG4-RD is categorized as a fibroinflammatory illness, 
and both innate and adaptive immunological systems are in-

volved in its pathogenesis. IgG4 antibodies are unique to hu-
mans and make up 1-4% of all IgG subtypes [6]. The precise 
etiology of IgG4-RD is still unknown. Certain susceptibility 
genes and environmental factors have been implicated [7].

Common pathological features are storiform fibrosis, ob-
literative phlebitis, mild to moderate eosinophilia, and thick 
lymphoplasmacytic infiltrates made up of IgG4+ plasma cells. 
A particularly distinctive finding is obliterative phlebitis, 
which is characterized by total or partial obliteration of ve-
nous veins and infiltration of the vessel wall or lumen with a 
dense lymphoplasmacytic infiltrate made up of lymphocytes 
and plasma cells [8, 9].

The most frequent form of IgG4-related kidney involve-
ment is TIN. Investigations for suspected kidney masses, 
abnormal urine analysis, and/or renal failure may reveal the 
presence of IgG4-related TIN. The renal interstitium has lym-
phoplasmacytic infiltration, along with tubular atrophy and fi-
brosis, according to histological results. Low C3 and C4 levels 
are particularly common in patients with active illness in those 
with IgG4-related TIN. Since IgG4 only weakly binds to com-
plement, it is unclear why hypocomplementemia develops in 
IgG4-TIN. Therefore, it is believed that IgG1 and IgG3 are 
responsible for hypocomplementemia. Enlarged kidneys and 
hypodense lesions can be seen on CT scans. Other than IgG4-
TIN, membranous nephropathy and mesangioproliferative 
glomerulonephritis may also develop in IgG4-related kidney 
disease, albeit this is unusual [10]. Membranous nephropathy 
can appear with nephrotic range proteinuria and hypoalbu-
minemia concomitant with TIN [10].

In those patients with elevated IgG4 levels, the severity of 
the disease and the serum IgG4 level frequently correlate. Se-
rum and tissue IgG4 concentrations, however, do not serve as 
sensitive or specific indicators of IgG4-RD. A study revealed 
that serum IgG4 levels were normal in nearly half of active in-
dividuals with histologically confirmed IgG4-RD [11]. Partic-
ularly the retroperitoneum, involvement of specific organs or 
anatomical locations has a poorer connection with serum IgG4 
levels. Consider false-negative IgG4 readings caused by the 
prozone phenomenon when there is multiorgan involvement 
and low blood IgG4 levels. Additionally, IgG4-RD frequently 
exhibits peripheral eosinophilia, high serum IgE levels, poly-
clonal hypergammaglobulinemia, high CRP, low titer positive 
ANA, rheumatoid factor, and hypocomplementemia. The ma-
jority of patients see a rapid drop in serum IgG4 levels after 
receiving glucocorticoids or B-cell depletion therapy, even if 
many of these patients do not return to normal levels when in 
clinical remission. Higher baseline levels of serum IgG4, IgE, 
and blood eosinophil concentrations in a prospective study 
of rituximab in IgG4-RD indicated greater risk of IgG4-RD 
recurrence and shorter time to relapse, making monitoring of 
these values important [12].

It is possible for IgG4-RD to advance from an inflamma-
tory and proliferative stage that responds to treatments to a 
fibrotic stage that responds only weakly to treatments, which 
can result in serious organ damage. Because organ damage 
is permanent, prompt identification and therapy are crucial. 
Treatment goals include reducing side effects from glucocor-
ticoids and other medications, causing the disease to remit, 
and maintaining organ function. Following diagnosis, a pre-

Figure 3. IgG4 immunohistochemical staining at × 10 magnification 
showing IgG4-positive lymphocytes in the tubulo-interstitium (circle). 
Ig: immunoglobulin.
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treatment evaluation should be conducted to gauge the extent 
and severity of the condition. Regular laboratory tests may 
be requested, including whole blood counts, kidney and liver 
function assessments, IgG subtype levels, IgE concentrations, 
serum C3 and C4 concentrations, urinalysis (asymptomatic 
proteinuria may be an indicator of TIN), chest, abdominal, and 
pelvic CT or magnetic resonance imaging (MRI) scans, and 
positron emission tomography (PET) scans (to assess the ex-
tent of the disease) [13].

Unless they are contraindicated, glucocorticoids are the 
primary line of treatment for patients who are treatment naive 
and want to induce remission. Prednisone monotherapy at a 
starting dose of 0.6 mg/kg/day (usually 30 - 40 mg/day) is ad-
vised. Within 2 - 4 weeks, almost all patients respond to 40 mg 
of prednisone daily. Many patients respond right away. Pred-
nisone dose may be gradually decreased during 3 to 6 months 
till it is entirely withdrawn when clinical response is seen in 
the affected organ [14].

Remission maintenance therapy should be considered 
in a subset of high-risk patients, such as those with multiple 
organ involvement, high serum IgG4, IgE, and eosinophilia 
at the outset, as well as those with a history of relapse [15]. 
Recurrence was seen more commonly in patients identified at 
younger ages, those with allergy histories, and those whose 
therapy was started long after the diagnosis. In a recent ret-
rospective study involving 277 IgG4-RD patients, recurrence 
was seen more commonly in patients identified at younger 
ages, those with allergy histories, and those whose therapy was 
started long after the diagnosis. At 12, 24, and 36 months, the 
cumulative relapse rates were 12.86%, 27.84%, and 36.1%, re-
spectively. Regarding the organs affected by recurrence (125 
organs, 101 patients), recurrence occurred in 40 patients in de 
novo organs and in 85 patients in the same organ. The parathy-
roid gland experienced the most frequent de novo recurrence. 
The thyroid gland, pancreas, and lacrimal gland were the three 
organs where recurrence in the same organ occurred most fre-
quently [16].

Conclusions

This paper described a case of IgG4-RD involving the kid-
neys, in a patient with previous atopic dermatitis and recent 
development of unexplained pancreatitis and uveitis. Usually, 
IgG4-TIN is diagnosed in patients with known IgG4-RD else-
where. In contrast, IgG4-TIN was the key to diagnosing IgG4-
RD in our patient. It is also important to note that, in spite of 
initially negative serum IgG4-levels, the diagnosis still needs 
to be considered especially if multisystem involvement is pre-
sent (as in this case). The patient was treated successfully with 
steroids and will be monitored clinically and biochemically for 
relapse or other organ involvement of IgG4-RD.

Learning points

The main “take-home” message of this case is the necessity of 
having heightened index of suspicion for IgG4-RD in the set-
ting of multiple presenting symptoms. Even mundane history 

details, such as the presence of atopic dermatitis, may aid in 
including IgG4-RD on the differentials list. IgG4-RD of the 
kidneys may be the presentation which clinches the diagnosis.
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