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Background: Renal involvement can complicate the course of inflammatory bowel disease (IBD). In this study, we aimed to
analyze the extent of renal manifestations in patients with IBD (Crohn disease or ulcerative colitis) during the
biologic era.

Material/Methods: Patients diagnosed with and followed up for IBD for a period covering 16 years were retrospectively analyzed.
Patients who received IBD diagnosis with clinical, endoscopic, and histopathological findings and were older
than 18 years were enrolled in the study. Demographic, clinical, laboratory, and treatment data were retrieved
from the patients’ medical records.

Results: Of the 1874 patients analyzed, the diagnosis was ulcerative colitis in 1055 patients and Crohn disease in the
remaining 819. Renal manifestations were found in 105 patients (5.6%), 55 (6.7%) of whom were diagnosed
with Crohn disease and 50 (4.7%) with ulcerative colitis. Renal calculi was the most common renal manifes-
tation for both Crohn disease and ulcerative colitis. Renal manifestations were related to disease activity and
surgical resection history in patients with Crohn disease, whereas no such relationship was found in patients
with ulcerative colitis.

Conclusions: Renal manifestations may be seen in up to 6% of patients with IBD, and patients with Crohn disease seems to
have more risk than do patients with ulcerative colitis. Nephrolithiasis is the most common form of renal in-
volvement in IBD and is closely associated with disease activity. This relationship between IBD and renal man-
ifestations should be considered, especially when there are subtle renal symptoms.
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Background

Inflammatory bowel disease (IBD) is an umbrella term that
includes Crohn disease (CD) and ulcerative colitis (UC). It de-
scribes a group of disorders characterized by chronic inflam-
mation of the gastrointestinal tract [1]. The exact underlying
mechanism of IBD is not fully elucidated. An uncontrolled im-
mune response, mostly mediated by aberrant T-cell function
as a result of genetic and environmental factors, is thought to
be important in the etiopathogenesis of the disease [2,3]. The
prevalence of IBD is higher in industrialized countries (northern
Europe and North America) than in non-industrialized coun-
tries. Overall, the global incidence of IBD is increasing and is
especially driven by the increasing number of patients in new-
ly industrialized countries [4]. Despite the increasing patient
load, the introduction of biologics in therapy has revolution-
ized the management and outcomes of IBDs, compared to that
in the pre-biologic era.

Extraintestinal manifestations are seen in 6% to 47% of pa-
tients diagnosed with IBD [5,6]. The skin, eye, joints, liver, and
biliary tree are among the most common involvement sites and
have been the subjects of detailed studies. Renal and urinary
involvement have been also reported in 4% to 23% of the pa-
tients diagnosed with IBD in pre-biologic-era cohorts [7]. These
patients most commonly present with nephrolithiasis [8,9], tu-
bulointerstitial nephritis [10,11], glomerulonephritis [12-14],
and secondary (AA) amyloidosis [15-17]. IBD usually precedes
extraintestinal manifestations, and intestinal disease activity
can influence the development and severity of extraintestinal
manifestations. In addition to the contribution of a suscepti-
ble genetic background and effects of uncontrolled inflamma-
tion, agents used in the treatment of IBD can be related to re-
nal complications [18,19]. The increasing number of patients
and novel therapies (biologics) introduced in clinical practice
have the potential to influence the burden of IBD-related re-
nal manifestations.

In this study, our aim was to analyze the extent of renal man-
ifestations, together with epidemiological, demographic, clin-
ical, laboratory, and histopathological features, in patients
followed up with a diagnosis of IBD in the biologic era in a
high-volume center.

Material and Methods

Ethical Approval

The study protocol was approved by the Clinical Research
Ethics Committee of Istanbul University Cerrahpasa (approv-
al no. 313700) and conducted in accordance with the 1975
Declaration of Helsinki, as revised in 2013. Patient consent to
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participate was not required owing to the retrospective na-
ture of the research.

Setting

The study was conducted in a tertiary care university hospital,
and the medical records of the patients followed by the spe-
cialized IBD outpatient clinic for a period of 16 years were re-
viewed retrospectively by the same researcher.

Study Design

Adult patients (18 years of age and older) who were diagnosed
with IBD clinically, endoscopically, and histopathologically were
included in the study. Patients considered as having probable
IBD and/or those who had a history of renal dysfunction or re-
nal disorders before IBD diagnosis were excluded. Demographic
data, comorbidities, laboratory, endoscopy and biopsy results,
the duration and activity of the disease, medications used for
IBD treatment, occurrence of renal involvement, and related
factors were recorded. A control group was formed out of pa-
tients without renal manifestations who had the next protocol
number to the patients with renal manifestations.

Data Collection and Definitions

In terms of demographic and clinical data, age, sex, education-
al status, tobacco and alcohol use, presence of comorbidities,
duration of IBD, medications used for IBD, and history of IBD-
related surgical interventions were recorded, in addition to the
laboratory data, including glucose, urea, creatinine, uric acid,
estimated glomerular filtration rate (e-GFR), albumin, ALT, AST,
erythrocyte sedimentation rate, C-reactive protein (CRP), he-
moglobin, white blood cells, and urinalysis.

The e-GFR was calculated using the Chronic Kidney Disease
Epidemiology Collaboration formula [20]. Albuminuria and pro-
teinuria were measured with 24-h urine samples. The results
of histopathological examination in patients who underwent
renal biopsy or rectal biopsy were recorded. Data on kidney
size, parenchyma echogenicity, presence of nephrolithiasis,
and dilatation of the collecting system were also recorded us-
ing renal ultrasonography and/or abdominal computerized to-
mography examinations.

Microscopic hematuria (defined as 5 or more erythrocytes per
high-power field in urine sediment microscopy), proteinuria (de-
fined as 24-h urinary protein excretion over 300 mg/day), acute
kidney injury (AKI, according to KDIGO criteria) [21], chronic
kidney disease (CKD, defined as e-GFR <60 mL/min/1.73 m?
over 3 months), and nephrolithiasis were investigated as man-
ifestations of renal involvement in the patients after the di-
agnosis of IBD.
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Table 1. Demographic characteristics and comorbidities of inflammatory bowel disease patients with renal involvement and controls.

Crohn’s disease

Patients with renal

Control group

Ulcerative colitis

Patients with renal  Control group

involvement (n=55) (n=45)

Age in years (meantSD) 45.7+12.6 42.1+12.1
Male gender, (%) 58.2 60.0
Education status, (%)

Primary school 38.5 22.7

Secondary school 11.5 13.6

High school 30.8 45.5

University or higher 19.2 18.2
Tobacco use, (%) 58.2 73.3
Alcohol use, (%) 10.9 8.9
Analgesics use*, (%) 12.7 8.9
Comorbid diseases, (%)

Diabetes mellitus 1.8 2.2

Hypertension 7.3 4.4

Hyperlipidemia 16.3 22.2

Hyperuricemia 5.5 2.2

involvement (n=50) (n=60)
0.116 51.5+15.0 46.9+12.6 0.084
0.854 60.0 46.7 0.163
30.4 43.1
0.340 13.0 17.2 0.378
32.6 20.7
23.9 19.0
0.114 46.0 40.0 0.526
0.738 12.0 13.3 0.835
0.542 20.0 6.7 0.037
0.700 14.0 3.3 0.042
0.554 28.0 6.7 0.003
0.457 36.0 31.7 0.631
0411 6.0 1.7 0.226

* Calculated for NSAID use. Significant p values are written in bold.

Gastrointestinal involvement sites were determined using en-
doscopic findings, and patients were grouped according to
the Montreal classification [22]. Clinical symptoms, laborato-
ry markers, and recent endoscopic findings were considered
when determining disease activity. Active disease reported
by the endoscopist by evaluating parameters such as ulcer,
erosion, and inflamed stenosis was accepted as endoscopic
active disease. Endoscopic remission was considered as the
conditions reported by the endoscopist as endoscopic remis-
sion. Among disease activity indices, the Crohn’s disease ac-
tivity index was used for CD, and patients with scores lower
than 150 were considered to be in remission, and those with
scores equal to or higher than 150 to have active disease [23].
The UC activity index, defined by Seo et al [24], was used for
assessing disease severity in UC; patients with scores lower
than 120 were considered to be in remission and those with
scores equal to higher than 120 to have active disease [25].

Statistical Analysis

Continuous variables were expressed as mean and standard
deviation (SD). For comparison of the categorical variables be-
tween the groups, Pearson’s chi-square test and Fisher’s ex-
act test were used. The normality of the quantitative variables
was calculated with the Shapiro-Wilk test. Normally distribut-
ed variables were compared using the independent samples
t test, while the comparison of the non-normally distributed
variables was made with the Mann-Whitney U test. Statistical

tests were performed using SPSS for Windows version 22.0
software (IBM Corp, Armonk, NY, USA). A P value <0.05 was
considered statistically significant.

Results

Baseline Characteristics of the Study Population

Of the 1874 patients analyzed, the diagnosis was UC in 1055
patients and CD in the remaining 819. Renal manifestations
were found in 105 patients, 55 (52.4%) of whom were diag-
nosed with CD and 50 (47.6%) with UC. In the control group,
45 (42.9%) patients had a diagnosis of CD and 60 (57.1%) a
diagnosis of UC. Demographic characteristics and comorbid-
ities of the patients with renal involvement and the control
group are shown in Table 1. There were no significant differ-
ences in both groups in terms of sex. The presence of diabe-
tes mellitus, hypertension, and analgesic use was higher in
patients with UC with renal involvement compared with that
of the control group. However, in patients with CD, there was
no significant difference between the renal involvement and
control groups in the trends of covariates (Table 1).

The most common presenting symptoms in IBD patients with
renal involvement were diarrhea, bloody stools, abdominal
pain, tenesmus, and nocturnal diarrhea (Table 2). As treat-
ment, local and systemic steroids and immunomodulating
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Table 2. The most common presenting symptoms and treatment characteristics of the patients.

Patients with renal Control group Patients with renal Control group

involvement (n=55) (n=45) involvement (n=50) (n=60)

Symptoms

Diarthea,% 80 oLl i o1 780 767 0526
 Nocturnal diarrhea, % | 164 267 0156 0 300 0492
Rectalbleeding, % 273 200 o710 %20 80 0257
* Abdominal pain, % 727 667 0330 460 67 0779
Tenesmus, % 200 311 o148 400 67 0100
CFever% 27 22 0056 00 50 0262
CTreatments
| S-ASAderivatives, % 891 756 0073 90 1000 0455
| Systemic steroids, % 673 533 0155 s20 450 0464
 Budesonide, % 273 244 o748 N NA NA
 Azathioprine/MTX, % 927 822 1 0108 %0 283 0390
CAntTNR% 491 200 0002 20 50 0182
© Infliximab,% 418 89 0001 80 50 0521
 Adalimumab% 73 11 0s04 400 o0 0204

5-ASA - 5-aminosalicylic acid; MTX — methotrexate; NA — not applicable; TNF — tumor necrosis factor. Significant p values are written
in bold.

agents (azathioprine and methotrexate) were primarily used,
in addition to 5-ASA compounds and anti-TNF agents (Table 2).

Renal Manifestations in Patients with IBD

The renal manifestations in patients with CD and UC are shown
in Table 3. There was a trend toward more renal manifestations
in patients with CD than with UC in the entire cohort (P=0.06).
Microscopic hematuria, which was nearly 70% in both groups,
was the most common urinary finding, and renal calculi was
the most frequent renal manifestation in both groups (81.8%
and 90.0% for CD and UC patients, respectively). A diagnosis
of AA amyloidosis was made in 5 patients with CD after rectal
biopsy and in 1 patient with kidney biopsy. Two of them had
active perianal disease and the rest had poorly controlled in-
flammation, with high CRP levels. Three patients with UC who
had undergone renal biopsy due to proteinuria and hematuria
were diagnosed with IgA nephropathy. One patient had under-
gone renal biopsy after developing progressive renal dysfunc-
tion, and the histopathological examination revealed sulfasala-
zine-associated acute tubulointerstitial nephritis (Figure 1).

Figure 1. Acute interstitial nephritis (hematoxylin and eosin,
magnification x400).

IBD patients who received and did not receive biologic treat-
ment (P=0.605, P=0.860, respectively).

Patients with CD and renal involvement had increased CRP

The frequency and type of renal manifestations were not dif-
ferent between the CD and UC groups; however, amyloidosis
was more common in patients with CD than in UC patients
with renal manifestations. There was no significant difference
between the groups in terms of renal manifestations seen in

levels and erythrocyte sedimentation rates and lower e-GFR
and serum albumin levels compared to those without renal
involvement (Table 4). There was no significant difference be-
tween the 2 CD groups regarding the site of involvement or
disease behavior. In the CD group with renal involvement, the
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Table 3. Renal manifestations in patients with Crohn disease and ulcerative colitis.

Ulcerative colitis (n=50)

Crohn’s disease (n=55)

Urinary findings, n (%)

Microscopic hematuria 38 (69.1) 37 (74.0) 0.667

 Macroscopic hematuria 0 2 0 @00 0812
proteinuria n @9 460 0098
Pathological findings, n (%)
Renalcaleuli 45 gLy 45 (900 0273
 Secondary (A) amyloidosis 6 (109 o 00 0027
" Glomerulonephrits 0 ©0 3 60 0100
 Acute interstitial nephits 0 (00 1o 0470
Clinical entities, n (%)
 Acutekidney imury 4 @3 3 60 0794
Chronic kidney disease 4 @3 1o 0365

Significant p values are written in bold.

number of patients under anti-TNF treatment, patients with
any history of IBD-related surgery, or patients with active dis-
ease were higher and the follow-up period was longer than
in the control group.

Patients with UC and renal involvement were also found to
have lower e-GFR and serum albumin levels compared to those
without renal involvement. There was no significant differ-
ence between the 2 UC groups regarding CRP levels, erythro-
cyte sedimentation rates, site of involvement, disease activity,
the use of anti-TNF treatment, and any history of IBD-related
surgery (Table 5).

Discussion

In this study, we evaluated the extent of renal manifestations
in patients with IBD. To the best of our knowledge, our study
included the highest number of patients within a 16-year co-
hort during the biological era in IBD. According to previous stud-
ies, renal and urinary tract involvement occurs in 4% to 23%
of patients with IBD, with renal calculi being the most com-
mon form of renal involvement [7,26]. In our study, renal in-
volvement was found in 5.6% of the patients with IBD, a sim-
ilar result to those obtained in previous studies. We observed
that renal involvement was higher in patients with CD (6.7%)
than in patients with UC (4.7%), although the difference did
not reach significance. Surgical interventions, inflammatory
burden, and perianal disease may have an effect in the ten-
dency for more frequent renal manifestation in CD.

There are several studies showing an increased risk of neph-
rolithiasis among patients with IBD compared with the gen-
eral population [27,28]. Diarrhea and malabsorption-related
low urine volume and pH and increased intestinal oxalate ab-
sorption-related hyperoxaluria are the main mechanisms re-
sulting in uric acid and calcium oxalate stones, which are 2
of the predominantly seen stone formations in patients with
IBD. IBD-related surgery (total colectomy, intestinal bypass,
and small bowel resection), active disease and extent of gas-
trointestinal tract involvement (especially ileocolonic involve-
ment) are among the main risks for urinary stone formation
in this patient group. The prevalence of nephrolithiasis is re-
ported to be higher in adults than in children and in CD com-
pared to UC probably due to disease duration and extent of
involvement [7]. Kim et al examined 387 patients with CD, and
urinary tract calculi were found in 18 (4.7%) patients, slightly
lower than what we reported [29]. In another study, Cury et al
showed that nephrolithiasis was present in 36 patients with
CD and in 28 patients with UC (38% for both) [8]. In our study,
45 of 1055 (4.3%) patients with UC and 45 of 819 (5.5%) pa-
tients with CD were found to have nephrolithiasis. The vari-
ance in the prevalence among studies in the literature may be
explained by the difference of studied patient groups (includ-
ing surgical history, ileal involvement, and disease age) and
regional diversities in genetic and environmental factors that
influence lithogenesis. Additionally, renal colic can be hard to
distinguish from abdominal pain, which is a common condi-
tion in CD, leading to delays in diagnosis [28].

Our findings demonstrated an association between disease ac-
tivity in CD and renal manifestations. The CRP level, which is
an established valuable laboratory test for determining disease
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Table 4. Clinical, laboratory, and treatment data of Crohn disease patients with or without renal involvement.

Patients with renal

Crohn’s disease

Control group

involvement (n=55) (n=45)

Age in years at diagnosis (mean+SD) 35.0+11.9 35.0+£12.1 0.970
Follow-up period in years (meanss) 0779 69t46 0021
CDisease location, n (%)
leal 0 82 1 (a8
Ccolonic s 03 5 L)

Cleocolonic n a5 27 (600) 0.253
Isolated upper gastrointestinal disease o o 2 @a
Perianaldisease 6 @01 9 @00
CDiseasebehaviorn (%)
 Nonstricturing/nonpenetrating 6 @01 2 @y
Csticturing 7 @09 10 (22 0128
penetrating 2 @o 13 @89
Disease activity and treatment,n (%)
CActivedisease
Endoscopic active 27 (49.1) 12 (26.7) 0.022
Clinical active (CDAI >150) 31 (56.4) 18 (40.0) 0.103
CAntiTNFuse 7 @1y 9 2000 0003
8D related surgery 2 (82 16 (356 0024
Laboratory parameters
Creatinine (mg/d) 09t04 08:02 0028
eGR (MUmin/173m) 8174267 954+199 0005
Uricacd (mg/a)  aexa 414 0310
Abumin @Ay 38107 4105 0031
Hemoglobin /) 130146 132418 0063
CESR@m) 21141 2241201 0008
CRPME 1658206 791136 0001

CDAI - Crohn’s Disease Activity Index; CRP — C-reactive protein; ESR — erythrocyte sedimentation rate; e-GFR — estimated glomerular
filtration rate; TNF — tumor necrosis factor. Significant p values are written in bold.

activity in CD, was significantly elevated in CD patients with re-
nal manifestations compared to in the control group. Anti-TNF
use was significantly higher in the renal manifestations group,
which might be explained by the higher disease activity and bur-
den in these patients. This is consistent with previous studies
pointing to a strong association between disease activity in CD
and nephrolithiasis [8,30,29] as the most common renal mani-
festation in IBD. However, renal manifestations observed were
not different when patients receiving and not receiving anti-TNF
therapy were compared. The fact that anti-TNFs are generally

used in IBD patients with uncontrolled inflammation who are
at higher risk of renal manifestations, anti-TNFs have the abil-
ity to suppress inflammation and reduce renal manifestation
risk in some of these patients, and anti-TNFS themselves have
potential renal adverse effects may all be intertwined factors.
Consequently, the retrospective design of the present study was
not strong enough to separate these causes. Also, as expect-
ed, and parallel to the literature, ileocolonic involvement was
the dominant involvement site for CD patients with renal in-
volvement. We could not demonstrate any difference in levels
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Table 5. Clinical, laboratory, and treatment data of ulcerative colitis patients with or without renal involvement.

Ulcerative colitis

Patients with renal

Control group

involvement (n=50) (n=60)

Age in years at diagnosis (mean+SD) 41.8+15.1 37.9+12.2 0.231
Follow-up period in years (meanssD) 07160 89160 1 0425
CDiseaseextent,n (6)
Cproctts n @0 0 e
leftsidedcolis 19 @80 2 667 0.706
Extensivecolis 20 @9 8 (466
Disease activity and treatment,n (%)
CActivedisease

Endoscopic active (24.0) 13 (21.7) 0.771
Clinical active (UCAI >120) (30.0) 12 (20.0) 0.225

Anti-TNF use (12.0) 3 (5.0) 0.182
18D related surgery 3 €0 3 60 0579
Laboratory parameters, (meantsD)
Creatinine mgrd) 0904 08102 0016
eGR (mUmin173m) 7908254 9381214 0001
Uricacd (mgia) a6t1s 39115 o 0068
Mbumin @Ay s1:04 43106 0006
Hemoglobin g/dyy 131514 130817 0904
CESR@om) 2318206 209196 ors7
CRPGmg) 651103 708127 0550

CRP — C-reactive protein; ESR — erythrocyte sedimentation rate; e-GFR — estimated glomerular filtration rate; TNF — tumor necrosis
factor; UCAI — ulcerative colitis activity index. Significant p values are written in bold.

of inflammatory markers in UC patients with and without renal
manifestations. This may be explained by the relatively lower
strength of these markers to show disease activity in UC because
of the mainly mucosal (and rarely sub-mucosal) inflammation
compared to transmural inflammation in CD [31,32]. Many stud-
ies have indicated that intestinal resection or extensive intesti-
nal disease is associated with an increased risk of nephrolithia-
sis [33]. In our study, the incidence of surgical intervention was
statistically significantly higher in CD patients with nephrolithi-
asis than in the control group, whereas no such difference was
demonstrated in patients with UC. In our study, although 73.3%
of CD patients with nephrolithiasis had ileocolonic involvement,
no significant difference was found in comparison with the con-
trol group. This situation can be explained by the fact that the
most common involvement in CD is ileocolonic.

AA amyloidosis is a rare complication of IBD, with renal amy-
loidosis known to be the most common lethal manifestation

of IBD-associated amyloidosis [19]. Secondary amyloido-
sis tends to develop comparatively late in the natural histo-
ry of IBD as a result of prolonged uncontrolled inflammation.
While it may be present at the time of diagnosis in some pa-
tients with a long delay in diagnosis, it is often only apparent
many years after the initial diagnosis of IBD. Previous studies
showed that there was a significant correlation between the
activity of IBD and the development of amyloidosis, and that
the prevalence of amyloidosis in patients with CD was signif-
icantly higher than in those with UC [16,26]. Renal amyloido-
sis can manifest as nephrotic syndrome and/or renal insuffi-
ciency. In a study by Greenstein et al [15], amyloidosis was
present in 15 out of 1709 (0.9%) patients with CD and in 1 out
of 1341 (0.07%) patients with UC. Approximately two-thirds
of the patients with amyloidosis had fistulae or abscesses.
Tosca Cuquerella et al reported that amyloidosis was encoun-
tered in 4 out of 1201 (0.3%) patients with IBD, all of which
had CD [16]. In a study by Sattianayagam et al [34], of the 26
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IBD patients with amyloidosis, 22 had CD and 4 had UC. Of
these patients diagnosed with CD, 15 had a history of intes-
tinal resection and 10 had fistulas or abscesses. A higher in-
cidence of IBD-associated amyloidosis in male patients was
noted in these studies.

In our study, 6 (10.9%) patients with CD were diagnosed with
AA amyloidosis. On the other hand, amyloidosis was not diag-
nosed in any patients with UC. Most patients with CD with re-
nal amyloidosis were women, unlike the patients in the stud-
ies previously discussed. Other features of these patients with
amyloidosis in the present study, such as the prevalence of il-
eocolonic involvement, fistulizing behavior, and high disease ac-
tivity, were compatible with the literature. The high number of
patients diagnosed with amyloidosis in our cohort may be re-
lated to the fact that our unit is a tertiary referral center where
more resistant cases are followed and to the long follow-up pe-
riod (10 years) in these patients with uncontrolled inflammation.

Glomerulonephritis is a rare complication of IBD. Different types
of glomerulonephritis in IBD, including IgA nephropathy, cres-
centic glomerulonephritis, focal segmental glomerulosclero-
sis, membranous glomerulonephritis, minimal change disease,
membranoproliferative glomerulonephritis, and mesangiocap-
illary glomerulonephritis, have been described [12,13,35]. In a
histopathological study by Ambruzs et al, kidney biopsy results
of 83 patients with IBD (45 CD, 38 UC) were reviewed, and IgA
nephropathy was found to be the most common diagnosis (24%)
[13]. This coexistence of IgA nephropathy and IBD may be due
to changes in antigenic tolerance and dysregulation in antibody
production in the background of chronic mucosal inflammation.
In addition, some of the genes that play a role in IgA nephrop-
athy are directly related to IBD susceptibility, while others are
either related to the integrity of the epithelial barrier or regula-
tion of its response to mucosal pathogens [36]. Previous studies
showed that there is a correlation of glomerulonephritis with
intestinal disease activity and recovery of kidney function has
been reported after remission of IBD. It is thought that the de-
crease in intestinal inflammation leads to a decrease in chronic
antigenic stimulation and an improvement in the course of glo-
merulonephritis [19]. In our study, 3 patients (6%) with UC had
a diagnosis of glomerulonephritis, which were all histopatho-
logically diagnosed with IgA nephropathy. These 3 patients un-
derwent kidney biopsy due to persistent microscopic hematu-
ria and accompanying non-nephrotic proteinuria. They all had
active disease at the time of kidney biopsy.

Recent studies have shown that IBD activity is associated with
tubulo-interstitial damage and that there is a positive corre-
lation between tubular proteinuria and active intestinal dis-
ease [11,37]. Thus, tubulointerstitial nephritis was accepted
as an extraintestinal manifestation of IBD. Other causes of
tubulointerstitial nephritis are also common in patients with
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IBD, such as hyperoxaluria, renal amyloidosis, and hypokale-
mia due to chronic diarrhea [38]. In addition, renal dysfunc-
tion can develop due to the medical treatment of IBD. There
are several reports of tubulointerstitial nephritis associated
with 5-ASA treatment in IBD patients. In the study by Arend
and Springate [18], in which 5-ASA-related cases of tubuloin-
terstitial nephritis were reviewed, the male sex was predomi-
nant and there was an absence of specific findings on urinaly-
sis. Despite positive responses to steroid therapy, the authors
concluded that the risk of chronic and progressive renal inju-
ry was high [18]. In our study, a male patient with UC was di-
agnosed with 5-ASA-related tubulointerstitial nephritis. A kid-
ney biopsy was performed because of progressive renal failure.
After the diagnosis, 5-ASA was discontinued and oral prednis-
olone was started. After treatment, partial improvement in re-
nal functions was observed.

Anti-TNF drugs are actively used in the treatment of many in-
flammatory diseases, such as in IBD. Although there are stud-
ies in the literature showing that anti-TNF agents do not have
negative effects on kidney functions, few reports have reported
that anti-TNF agents cause autoantibody formation and cause
de novo glomerulonephritis [39]. As we discussed earlier, pa-
tients who generally require biologic therapy are resistant to
conventional therapies, with poor control of inflammation. For
this reason, as in our study, renal manifestations are not rar-
er with these treatments, contrary to what might be thought
in the first place. On the other hand, although deep remission
cannot be achieved in some patients, it may be possible to
partially control the inflammation and reduce renal complica-
tions such as amyloidosis caused by uncontrolled inflamma-
tion to a certain extent with biological treatments.

While the form of renal involvement in IBD varies, any of these
conditions can present as AKI or CKD. There are few studies
that examine the association between IBD and renal failure.
In a study by Lewis et al conducted on 251 patients with IBD
(166 CD, 85 UC), 40 patients (15.9%) had renal failure (14 AKI,
26 CKD) [40]. It must be noted that the study was conducted
in an inpatient setting in a tertiary healthcare center and may
constitute patients with a more severe disease course. In a
retrospective cohort study by Vajravelu et al, with a series of
17 807 patients with IBD, an increased risk of CKD, especially
among younger patients was detected [41]. In our study, CKD
developed in 5 patients with IBD (4 CD, 1 UC).

Some of the renal manifestations associated with IBD, such
as kidney stones, can also be seen frequently in the general
population. Again, these renal manifestations are frequently
associated with diseases, such as hypertension and diabetes,
which both have a higher prevalence than IBD. Therefore, these
diseases can also contribute to the emergence of renal mani-
festations when co-occurring with IBD. The patient population
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and methodological characteristics of the study did not allow
us to distinguish the effect of these confounding diseases.

A major strength of our study was that it was performed in a
high-volume tertiary referral center that evaluated over 1800
patients in a 16-year period. We think that our study contrib-
utes to the literature by reporting the renal manifestations
seen in IBD during the biological era. The limitations of this
study were its retrospective design and that it was performed
in a referral university hospital. It is possible that we might
have recruited patients with more severe IBD. We might have
overlooked some of the patients with AKI, as they were seen
in the outpatient clinic at longer time intervals than the times
used in the AKI definition. Additionally, there were some pa-
tients with mild proteinuria in whom renal biopsies were not
indicated. This might have underestimated the rates of glo-
merular diseases and tubulo-interstitial nephritis. The shorter
follow-up duration of the CD control group may have masked
and underestimated the development of renal manifestations;
this should also be stressed as a study limitation.

Conclusions

Renal manifestations may be seen in up to 6% of patients
with IBD. Patients with CD seem to have more risk of renal
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