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Abstract

Anorexia nervosa is a psychiatric disorder that is often diagnosed in
adolescents and young adults. Renal-related complications of ano-
rexia nervosa include abnormal water metabolism, electrolyte abnor-
malities, and nephrocalcinosis, which may lead to irreversible renal
damage. Furthermore, tubulointerstitial nephritis has been reported as
a renal pathological feature of anorexia nervosa. Immunosuppressive
therapy, such as with glucocorticoids, has been recommended for idi-
opathic interstitial nephritis treatment; however, the effectiveness of
immunosuppressive therapy for interstitial nephritis in patients with
anorexia nervosa remains unestablished. Here, we report a case of
interstitial nephritis in a patient with anorexia nervosa whose renal
function was successfully improved with glucocorticoid therapy. The
patient was a 38-year-old woman who was referred for renal dysfunc-
tion (estimated glomerular filtration rate: 7.6 mL/min/1.73 m?). She
had anorexia nervosa and repeated episodes of vomiting. Hypoka-
lemia (K: 2.1 mEq/L) and metabolic alkalosis (HCO;: 54.2 mEq/L)
were observed. Fluid therapy and potassium supplementation did not
improve renal function; therefore, a percutaneous renal biopsy was
performed. The renal pathology results revealed interstitial fibrosis,
inflammatory cell infiltration in the interstitium, and tubulitis, sug-
gesting a diagnosis of tubulointerstitial nephritis. Glucocorticoid
therapy improved the patient’s renal function to an estimated glo-
merular filtration rate of 19.91 mL/min/1.73 m?2, and the renal func-
tion remained stable thereafter. This case suggests that glucocorticoid
therapy may be considered for the treatment of interstitial nephritis in
patients with anorexia.
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Introduction

Anorexia nervosa is a psychiatric disorder that is often diag-
nosed in adolescents and young adults. It is associated with
high mortality owing to decreased food intake, weight loss,
and metabolic abnormalities [1]. Renal-related complications
of anorexia nervosa are abnormal water metabolism, electro-
lyte abnormalities, and nephrocalcinosis, which may lead to
irreversible renal damage [2].

Furthermore, tubulointerstitial fibrosis and tubulointersti-
tial nephritis have been reported as renal pathological features
of anorexia nervosa [3, 4]. Immunosuppressive therapy, such
as glucocorticoids, has been recommended for the treatment of
idiopathic interstitial nephritis. However, the effectiveness of
immunosuppressive therapy for interstitial nephritis in patients
with anorexia nervosa remains unestablished, and a previous
report has shown that such therapy is ineffective [4]. Herein,
we report a case of a patient with anorexia nervosa with tubu-
lointerstitial nephritis whose renal function was successfully
improved with glucocorticoid therapy.

Case Report

Investigations

A 38-year-old woman was referred to our hospital for renal
dysfunction; for more than 20 years, the patient had decreased
food intake and repeated episodes of vomiting, with persistent
psychological stress. She visited the clinic once regarding the
repeated episodes of vomiting but was not followed up regu-
larly; thus, her previous renal function was unknown. She was
referred to our hospital because a health examination performed
at her request revealed renal dysfunction with a creatinine (Cr)
level of 5.67 mg/dL and estimated glomerular filtration rate
(eGFR) of 7.6 mL/min/1.73 m2. Other than episodes of vomit-
ing, there were no other specific findings in her medical history,
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Table 1. Laboratory Findings

Laboratory test Value Reference range
WBC (/uL) 4,300 3,300 - 8,600
Hb (g/dL) 5.8 13.7-16.8
Plt (/uL) 357,000 158,000 - 34,8000
TP (g/dL) 7.5 6.6 - 8.1
Alb (g/dL) 43 4.1-5.1
BUN (mg/dL) 31 8-20

Cr (mg/dL) 5.01 0.65-1.07
eGFR (mL/min/1.73 m?) 8.72 > 60

Na (mEq/L) 136 138 - 145
K (mEg/L) 2.1 3.6-438
Cl (mEq/L) 70 101 - 108
Ca (mg/dL) 9.0 8.8 -10.1
CRP (mg/dL) 0.01 0.00-0.14
ANA 160 (speckled) Negative
SS-A antibody (U/mL) <10 Negative
SS-B antibody (U/mL) <10 Negative
ds-DNA antibody (IU/mL) <10 Negative
Sm antibody (U/mL) <1 Negative
C3 (mg/dL) 51.7 73 -183
C4 (mg/dL) 2.3 11-31
CHS50 (CH50/mL) Undetectable 30 - 46
ACE (IU/L) 8.8 83-21.4
Venous blood pH 7.479 7.35-745
Venous blood pCO, (mm Hg) 20.8 35-45
Venous blood HCO, (mEqg/L) 54.2 22-26
Urinary red blood cells (/HPF) 1-4 <5
Urinary white blood cells (/HPF) <1 <5
Urinary protein (g/day) 0.22 <0.15
Urinary NAG (U/L) 20.0 0.7-11.2
Urinary f2MG (pg/L) 74,105.7 <230

ACE: angiotensin-converting enzyme; Alb: albumin; ANA: antinuclear antibodies; BUN: blood urea nitrogen; Ca: calcium; CH50: hemolytic unit of
complement; ClI: chlorine; Cr: creatinine; CRP: C-reactive protein; C3: complement component 3; C4: complement component 4; ds-DNA: double-
stranded deoxyribonucleic acid; eGFR: estimated glomerular filtration rate; HCO,™: bicarbonate; K: potassium; Na: natremia; NAG: N-acetylglu-
cosaminidase; pCO,: partial pressure of carbon dioxide; pH: potential of hydrogen; Pit: platelet; RBC: red blood cell; Sm: Smith; SS-A: Sjogren’s
syndrome antigen A; SS-B: Sjogren’s syndrome antigen B; TP: total protein; WBC: white blood cell; 32MG: 32-microglobulin.

including use of diuretics or laxatives. At the time of referral,
the patient was underweight, with a height of 156 cm, weight of
33.8 kg, and body mass index (BMI) of 13.89 kg/m?. Her vital
signs were as follows: temperature 36.8 °C; pulse 76 beats/min;
blood pressure 80/53 mm Hg; and oxygen saturation (SpO,)
97% (room air). Her daily urine volume was 1,100 mL, and no
notable findings other than body weight loss were observed.

Diagnosis

Blood tests showed renal dysfunction, with a Cr of 5.01 mg/

dL, eGFR of 8.72 mL/min/1.73 m?, and hypokalemia (K:
2.1 mEqg/L). A venous blood gas test showed metabolic alka-
losis, with a pH of 7.479, partial pressure of carbon dioxide
(pCO,) of 20.8 mm Hg, and HCO;™ of 54.2 mEqg/L. Immuno-
logical examination revealed antinuclear antibodies 160-fold
and hypocomplementemia; however, autoantibodies such as
double-stranded deoxyribonucleic acid (ds-DNA), Sjogren’s
syndrome antigen A (SS-A), and Sjogren’s syndrome antigen
B (SS-B) were negative. A urinary test showed a urinary (32
microglobulin level of 74105.7 png/L, which suggested a tu-
bulointerstitial injury (Table 1). Simple abdominal computed
tomography showed no evidence of renal atrophy or kidney
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Figure 1. Computed tomography imaging findings. There is no renal atrophy and no kidney stones. (a) Right kidney. (b) Left

kidney.

stones (Fig. 1). In addition to repeated vomiting and low body
weight, the patient feared weight gain and amenorrhea; thus,
she met the diagnostic criteria for anorexia nervosa [2]. The
patient was then admitted to our department for further evalu-
ation of renal dysfunction (Fig. 2).

Volume depletion due to vomiting was suspected as the
cause of the renal dysfunction; thus, fluid therapy was initi-
ated, resulting in increased body weight to 36 kg. Potassium

Ist admission 2nd admission

supplementation was also initiated for hypokalemia, leading
to improvement in hypokalemia and alkalosis; however, the
renal dysfunction persisted. Therefore, a percutaneous renal
biopsy was performed on day 9 of admission. Light micros-
copy revealed tubulointerstitial fibrosis. In contrast, inflam-
matory cells had infiltrated the interstitium, and tubulitis was
observed, suggesting interstitial nephritis. The glomerulus
showed no cellular lesions or global sclerosis (Fig. 3). Immu-
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Figure 2. The clinical course of the patient. eGFR: estimated glomerular filtration rate, HCO,: bicarbonate, K: potassium, mPSL:

methylprednisolone, PSL: prednisolone.
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Figure 3. Renal pathology findings. (a, b) The tubulointerstitium showed diffuse inflammatory cell infiltration and fibrocellular
change. (a) Periodic acid-Schiff staining x 100. (b) Masson’s trichrome stain x 100. (c) The glomerulus showed no cellular lesion
or global sclerosis (periodic acid-Schiff staining x 200). (d) Inflammatory cells in the tubulointerstitium were mainly lymphocytes
and plasma cells, and tubulitis was observed (hematoxylin and eosin stain x 400).

nofluorescence was negative for immunoglobulin (Ig)A, IgG,
IgM, complement component 3 (C3), and Clq. After renal
biopsy, the patient was discharged from our hospital and re-
admitted to our department on day 36 of the first admission for
the treatment of interstitial nephritis.

Treatment

After admission, methylprednisolone 500 mg/day and predni-
solone (PSL) 35 mg/day were initiated. Renal function gradu-
ally improved after treatment, and the patient was discharged
on day 48 of the first admission, and glucocorticoid therapy
was continued on an outpatient basis.

Follow-up and outcomes

On day 108 of the first admission, her eGFR and Cr improved to
19.91 mL/min/1.73 m? and 2.34 mg/dL respectively. PSL treat-
ment was administered for 100 days and terminated on day 136
of the first admission, and her renal function remained stable. At
the time of diagnosis, investigations for the underlying cause of
interstitial nephritis yielded no obvious results including drug
history. Uveitis was diagnosed by an ophthalmologist during
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a routine follow-up of the side effects of glucocorticoids. The
combination of interstitial nephritis and uveitis indicated tubu-
lointerstitial nephritis and uveitis (TINU) syndrome. The pa-
tient’s mental status was regularly monitored in our department.
After the patient was referred to our department, the frequency
of vomiting gradually decreased, and potassium supplements
and fluid therapy were discontinued. During the outpatient fol-
low-up, her weight was maintained at approximately 34 kg, and
she was not obviously dehydrated. Regarding uveitis, no active
lesions were present at the time of diagnosis, and no exacerba-
tions were observed in subsequent follow-up.

Discussion

This case involved a patient with anorexia nervosa and intersti-
tial nephritis. A previous report has shown that glucocorticoid
therapy is ineffective for tubulointerstitial nephritis complicat-
ed by anorexia nervosa [4]. However, in this case, renal func-
tion improved with glucocorticoid therapy. Our case suggests
that immunosuppressive therapy may be a treatment option for
interstitial nephritis complicated by anorexia nervosa.

The causes of renal dysfunction in anorexia nervosa vary,
and fluid volume depletion and electrolyte abnormalities are
important causes [2, 5]. Volume depletion is caused by repeat-
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ed vomiting and abuse of diuretics and laxatives, leading to
chronic renal ischemia and renal dysfunction [4]. In this case,
the patient had repeated episodes of vomiting before referral to
our hospital. Therefore, we considered the possibility of renal
dysfunction due to volume depletion and initiated fluid infu-
sion therapy; however, the renal function did not improve.

Chronic hypokalemia due to vomiting, diuretics, and laxa-
tives is an important cause of renal dysfunction in anorexia
nervosa [6]. Persistent hypokalemia causes vacuolar degen-
eration in proximal tubular cells [7-9]. If hypokalemia persists
for a short period, the effects on tubular cells are reversible.
However, if prolonged, it causes irreversible changes, such as
interstitial fibrosis, tubular atrophy, and medullary cyst forma-
tion [10]. Tubulointerstitial nephritis has also been reported as
a complication of persistent hypokalemia in patients with ano-
rexia nervosa [4, 11, 12]. The mechanism of tubulointerstitial
nephritis in hypokalemia has not been established; however,
the production of monocyte chemotactic protein 1 (MCP-1),
a mediator of macrophage infiltration, is reportedly increased
in the kidneys of rats with hypokalemia. In addition, hypoka-
lemic rats showed an increased expression of tumor necrosis
factor-o. (TNF-0) and infiltration of macrophages in the in-
terstitium [13]. Therefore, inflammatory cytokines, such as
MCP-1 and TNF-a, may induce tubulointerstitial nephritis in
patients with anorexia nervosa with hypokalemia. However,
a previous case showed that glucocorticoid therapy was inef-
fective for anorexia-associated tubulointerstitial nephritis [4].

In this case, the patient had hypokalemia, and treatment
with potassium supplementation was initiated; however, renal
function did not improve, and a renal biopsy was performed
to investigate the underlying cause. Renal pathology showed
interstitial fibrosis, tubular atrophy, and infiltration of inflam-
matory cells in the interstitium, suggesting tubulointerstitial
nephritis. Unlike in previous reports, the patient’s renal func-
tion improved after glucocorticoid therapy.

Although glucocorticoid therapy may have been effec-
tive for the treatment of anorexia-induced interstitial nephritis
in this case, we could not exclude the possibility that it may
have also been effective for treating TINU syndrome. In this
case, we searched for autoimmune diseases and other causes
of interstitial nephritis when the patient was diagnosed with
interstitial nephritis; however, no cause was found. Drugs are
usually the most common cause of interstitial nephritis, ac-
counting for > 75% of cases [14]. Furthermore, some drugs
(diuretics, laxatives, etc.) are also important causes of hypoka-
lemia [15]. Therefore, in this case, drug-related pathogenesis
should be the first differential diagnosis; however, the possibil-
ity that the interstitial nephritis and hypokalemia were drug-
related was ruled out because the patient had no history of the
suspected drugs use. The patient developed uveitis 5 months
after glucocorticoid therapy was initiated, suggesting the pos-
sibility of TINU syndrome. Uveitis often develops after inter-
stitial nephritis in TINU syndrome, which was observed in the
present case [16]. Usually, interstitial nephritis, unrelated to
anorexia nervosa, is complicated by hypokalemia and renal
tubular acidosis [17]. Although hypokalemia is also present
in anorexia, metabolic alkalosis occurs because of vomiting.
Therefore, interstitial nephritis not caused by anorexia nervosa
should be suspected when metabolic acidosis is a complica-
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tion. In this case, the patient had hypokalemia and metabolic
alkalosis, which were attributed to be acid-base imbalance
abnormalities associated with vomiting. In addition, TINU
syndrome requires the exclusion of other causes of interstitial
nephritis. However, anorexia nervosa may have caused inter-
stitial nephritis in this case [18]. Furthermore, glucocorticoids
did not completely restore renal function in this patient. We
speculate that chronic renal ischemia and chronic renal tubular
disorder due to low potassium associated with anorexia ner-
vosa may have contributed to this.

Usually, renal biopsies are not performed in patients with
anorexia because repeated volume depletion and electrolyte ab-
normalities have been clinically determined to cause renal dys-
function. However, when the renal dysfunction does not improve
after volume and electrolyte correction, interstitial nephritis may
be a differential diagnosis, and a renal biopsy is indicated.

Another reason why the renal function remained stable in
this patient was the stabilization of serum potassium levels.
After the patient was referred to our hospital, the episodes of
vomiting decreased, and the serum potassium levels remained
within the normal range. Hypokalemia is often intractable
due to repeated vomiting and abuse of laxatives and diuretics.
However, the patient’s mental status did not deteriorate after
glucocorticoid therapy was initiated, and she remained stable.

In summary, a patient with anorexia with severe renal dys-
function was diagnosed with interstitial nephritis in this case.
Unlike in previous studies, the renal function improved with
glucocorticoid therapy. Although renal biopsies are rarely per-
formed in patients with anorexia, they are useful in cases of
unexplained renal dysfunction. Glucocorticoid therapy for the
treatment of interstitial nephritis in patients with anorexia may

improve renal function; however, its efficacy has not yet been
established.

Learning points

Interstitial nephritis is a differential diagnosis for renal dys-
function in patients with anorexia. Our findings suggest that
glucocorticoid therapy may be considered for the treatment of
interstitial nephritis in patients with anorexia; however, further
investigation of its efficacy should be a priority in future stud-
ies on the treatment of interstitial nephritis in anorexia nervosa.
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