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ABSTRACT
Objective: To explore the effect of corticosteroids on Acute Interstitial Nephritis (AIN)

Method: A retrospective analysis of 98 patients with AIN mediated by drugs were admitted at the 1% Affiliated Hospital of
Chongging Medical University, China. The patients are divided into 2 groups (treated group and control group) with 49
cases each. According to age, each group are divided into 3 age-groups (18-30, 30-60 and >60 years) denominated A, B and
C respectively. After admission, the two groups patients were treated with diuretics, nutrition support therapy, correction of
the hydro-electrolytic disorder or maintaining the acid-base balance and other symptomatic treatment. Besides these
therapies, patients in treated group received steroids therapy. The main presentation, and blood and urinary analysis on the
first day of admission, the first, second, 12" and 24™ week were collected.

Results: Improvement in Urea (BUN) and Creatinine (Cr) level as well as other signs and symptoms in the treated group
was quicker than that in the control group. Out of the 49 patients in the treated group, only 2 developed ESRF after 24
weeks, while 6 patients in the control group ended with ESRF for the same period of time. The prognosis of old AKI
patients (age >60 years old) in both treated and control group were poorer than that of young and mid-aged patients.
However, steroid treatment still took effect in the old patients.

Conclusion: Most of the AIN patients treated without steroids may still recover to normal. However, steroids help renal
function to recover quickly, and the treatment may benefit to maintain a good short-term and long-term prognosis for AIN
patients.

Keyword: Acute Interstitial Nephritis, Corticosteroids, Chronic Kidney Disease (CKD), Corticosteroids, Haemodialysis
(HD).

BACKGROUND

Acute interstitial nephritis (AIN) is a form of nephritis that affects the renal interstitium?, which is an important cause of
reversible Acute Kidney Injury? (AKI), that accounts 15-20% of End Stage Renal Disease (ESRD). Interstitial Nephritis
often occurs as a primary process and its incidence is as high as 20% in Chronic Kidney Disease® (CKD). Drug-induced
AIN is the commonest aetiology and accounts up to 80% of the causes. Antibiotics* are widely used in hospitalized patients
and are increasingly recognised as possible agents causing acute interstitial nephritis. Among the antibiotics, the
quinolones® are recognised as the main culprit. The second main causes after antibiotics are the NSAIDs. Other frequent
causes are the Chinese herbals® , PPIs, and also infections (bacterial, viral, fungal) and immune disorders (SLE” ,
Sarcoidosis® , Sjogren) and tubulo-interstitial nephritis and uveitis syndrome (TINU® - 1° ). AIN is always defined as a
sudden onset and fast decline in renal function, usually presenting with an acute rise in blood urea nitrogen (BUN) and
creatinine (Cr) values. The majority of patients affected typically present with nonspecific symptoms such as the classic
triad of fever, skin rash, and eosinophilialt. In a minority of cases, the affected patients may present with haematuria,
proteinuria, and in some very few cases, pyuria. Histopathologically'?, there is a diffuse or patchy infiltration of
inflammatory cells into the renal interstitium with an interstitial oedema, However, the glomeruli and the vessels are
distinctly normal. Thus, renal biopsy*? provides the most definitive means of diagnosis. Because of its anti-inflammatory
role, inhibition of immune responses, anti-allergy and prevention of fibrosis, corticosteroids is widely used as a treatment
for AIN. However, for some authors, there is a controversy about this therapy. Herein, we made a retrospective analysis of
the early or long-term effect of corticosteroids on acute Interstitial Nephritis.
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METHODS

Patients and Groups

A retrospective analysis of 98 patients with AIN who were admitted from January 2006 to March 2013, at the 1% Affiliated
Hospital of Chongging Medical University, China. According to the therapy with or without corticosteroids, the patients
were divided into 2 groups with 49 patients each, named as treated group 1 and control group 2. According to their ages,
the patients were furthur divided into three age-groups (age 18-30), (age 30-60) and (age >60), denominated as A, B and C
respectively for each group. No patient under the age of 18 years old was considered. Diagnosis of acute kidney injury
relied on a combination of a patient’s history, clinical signs and symptoms and assessment of the kidney function, renal
imaging test or renal biopsy, and the aetiology of AKI include non-steroidal anti-inflammatory drugs, antibiotics (such as
clindamycin, aminoglycosides), antiviral drug such as ribavirin, and the Chinese herbals. These patients with other
glomerular diseases such as chronic glomerulonephritis, diabetic nephropathy, lupus nephritis, and other types of nephritis
were excluded from this study. The table 1 below shows the demographic and clinical features on the day of admission for
both groups. There was no difference in ages and gender between the two groups and we can easily notice that there is a
high predominance of Urea and Creatinine among the patients (declining renal function) as well as the presence of oedema
and hypertension in both groups. Fever, rash, eosinophilia and haematuria were more or less equal in both groups,
oliguria/anuria and flank/loin pain were almost similar in both groups.

Table 1: Clinical features of the patients in two groups at the time of admission

Characteristics Treated group Control group

Age (years/mean) 49 (18-66) 54 (18-79)

gender (M/F) 17/32 17/32

Hypertension 41(83.7%) 39(79.6%)

Oliguria/Anuria 4(8.2 %) 5(10.2%)

Loin/Flank pain 16(32.7%) 14(28.6%)

Oedema 39(79.6%) 30(61.2%)

Fever 7(14.3%) 4(8.2%)

Rash 9(18.4%) 5(10.2%)

Eosinophilia 5(10.2%0) 4(8.2%)

Haematuria 6(12.2%) 3(6.1%0)

Baseline Urea 12.1+/-5.1 (range 3.90-20.50) 13.7+/-2.6 (range 8.10-17.40)
Baseline Creatinine 333.7+/-197.5 (range 60-774) 392.2+/-195.9 (range 159-837)

Renal biopsy and pathological findings
Renal biopsy under the guidance of ultrasound was performed in all patients with AIN after the diagnosis was made and the
renal pathological features were analysed by the pathologists. A diffuse infiltration of inflammatory cells composed of
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lymphocytes, monocytes, eosinophils and plasma cells into the renal interstitium was observed. The severity of diffuse
cellular infiltrates and the cellular composition were almost similar in all the patients that were biopsied in our study.

Fig A: renal pathology of AIN patients. Kidney biopsy was performed for all of the patients, and this is an example of acute
interstitial nephritis (AIN). The renal cortex shows a diffuse interstitial, predominantly mononuclear, inflammatory
infiltrates. Tubules in the centre of the field are separated by inflammation and oedema.

Treatment

Withdrawal of the offending drugs was started as soon as diagnosis was built or on admission. Moreover, all patients in
both groups were treated with diuretics, nutrition support therapy, correction of the hydro- electrolytic disorders or
maintaining the acid-base balance and other symptomatic treatment. Besides these 49 patients with AIN that receive
supportive therapy, the remaining 49 patients with AIN from the treated group received steroids therapy. The steroids
therapeutic regimen was intravenous methylprednisolone (80mg) once daily for one week, followed by oral prednisone (0.5
mg/kg/day), tailing off in 4-8 weeks.

IJARESM Publication, India >>>> www.ijaresm.com Page 1400



http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E5%88%A9%E5%B0%BF%E5%89%82
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1
http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&q=%E7%BA%A0%E6%AD%A3%E6%B0%B4%E7%94%B5%E8%A7%A3%E8%B4%A8%E7%B4%8A%E4%B9%B1%EF%BC%8C%E7%BB%B4%E6%8C%81%E9%85%B8%E7%A2%B1%E5%B9%B3%E8%A1%A1

\3.\' i rf,'?

-~

International Journal of All Research Education and Scientific Methods (IJARESM), ISSN: 2455-6211
Volume 9, Issue 5, May -2021, Impact Factor: 7.429, Available online at: www.ijaresm.com

Data Collection
The data of clinical presentations, blood and urinary tests, as well as Urea and Creatinine, and the size of kidney by
Ultrasound examination were collected. All the patients were followed up for a period of 24 weeks.

Statistical Analysis.

Measurement data of normal distribution were expressed as mean + SD. Data of abnormal distribution were expressed with
median. For statistical analysis, chi-square test was used for gender. T-test was used to compare the two groups and rank-
sum test was used for analysis of different sub age-groups. The graphs were performed with Excel. Statistics were
calculated using SAS 9.13 for Windows. P < 0.05 was regarded as the significant difference.

RESULTS

Improvement of clinical symptoms in AIN patients treated with corticosteroids

Mostly, the clinical symptoms of AIN patients such as rash, flank/loin pain are being relieved quickly in 1-5 days when
treated with steroids. Urinary volume increased quickly in the first week in those patients presenting with oliguria or anuria,
then the oedema and hypertension alleviate gradually while it took in average more than 1-2 weeks more in the control
group.

Improvement of renal function in AKI patients treated with corticosteroids

All the patients have a renal dysfunction and the mortality rate in both groups was nil after 6 months. Those ending with
ESRF was 4.1% (n=2) on the treated group and 12.2% of the patients progressed to ESRF in the control group that were
treated without steroids. The baseline Cr in the control group is a little higher than that of the treated group (392+195.5;
range 159-837 vs 333.69+197.46; range 60-774), and the urea values in control group are higher as well (13.7+2.6; range
8.1-17.40 vs 12.1+5.1; range 3.90-20.50).

However, the final values of Urea and Creatinine were drastically decreased as shown in (Fig 1 & 2) in the treated group
(5.7£1.8 and 96.2+18.3; respectively) compared to that in the control group (7.7£1.1 and 141.9+34.4; respectively).
Furthermore, in the treated group, 95.9% of renal function recovered completely while 87.7% in the control group
recovered fully after 24 weeks. Moreover, only 4.1% of patients in treated group transformed to end stage renal failure
compared to 12.2% in the control group and eventually ended into haemodialysis.

Table 2: Characteristics of treated group and control group

Treated group (n=49) Control group (n=49) p-value

Baseline Urea 12.1+5.1(3.90-20.50) 13.7+2.6(8.10-17.40) <0.0001
Baseline Creatinine 333.7£197.5(60-774) 392.2+195.9(159-837) < 0.0001
Duration of steroids ( weeks) 8 (1-24) 0 NS

Final Urea 5.7+1.8(2.90-11.70) 7.7+1.1(5.9-11.1) <0.0001
Final Creatinine 96.2+18.3(67-132) 141.9+34.4(92-220) < 0.0001
Complete Renal Recovery 47 (95.9%) 43 (87.7%) NS

Ending into ESRF 2 (4.1%) 6 (12.2%) <0.0001

The speed of improvement in kidney function by corticosteroids for AKI patient

As shown in Fig 1 & 2, the slopes (decreasing curve) for both serum Urea and Creatinine in the treated group were
significantly steeper than that in the control group, especially at the early stage as early as the first 2 weeks, which indicated
that steroids therapy may help to improve the renal function in AIN patients earlier and quicker than that in the control

group.
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Effect of age on renal function recovery of AKI patients treated with corticosteroids

To further explore the effect of age on renal function recovery, we divided the patients into 3 sub-groups according to ages.
As shown in Table 3, we noticed that the improvement of renal function in age-groups A (18-30) and B (30-60) are much
better than C (>60) in both groups, no matter when treated with or without steroids.

Table 3: The change of serum urea and creatinine in different age-groups

Treatedgp 1 Age-group A(18-30) Age-group B(30-60) Age-group C(>60) | p-value
Baseline Urea 11.1+4.8(5.5-19.3) 12.1+5.2(3.90-20.50) 14.345.2(6.9-19.9) | <0.0001
Baseline Creatinine 388.1+188.6(110-678) 330.5+205.2(84-774) 235+147.5(60-459) | < 0.0001
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Final Urea 6+0.85(4.20-7.20) 5.3+1.7(2.90-11.70) 7.7+2.47(5.20-10.8) | < 0.0001
Final Creatinine 98.5+15.7(67-122) 93.9+17.9(68-123) 106.6+24.4(71-132) | < 0.0001
Control gp 2

Baseline Urea 12.8+3.3(8.1-17.4) 14.9+1.6(11.9-17.2) 11.6+2.2(8.7-14.6) | < 0.0001
Baseline Creatinine 500.4+181.9(250-732) 544.9+225.9(159-837) 501.5+119.8(297-655) | < 0.0001
Final Urea 7.7+.7(6.7-8.8) 7.3+0.5(6.5-8.3) 8.5+1.8(5.9-11.1) | <0.0001
Final Creatinine 135.6+23.3(97-175) 141.2+37.3(92-220) 149.6+36.3(98-201) | < 0.0001

Furthermore, it also seems that the renal function in age-group B improved better than that in age-group A when being
treated with steroids. However, considering the baseline serum Urea and Creatinine, no significant difference may be found
between these two subgroups.

Our data showed that as for old patients above 60 years of age, the prognosis of AIN patients became poorer. However, we
found that the renal function recover much better in steroids-treated patients compared to that of the patients in control
group, indicating that the therapy with steroids in time for AKI patients may improve the prognosis, even for old patients
(Fig3 & 4).
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Figure 3: The change of Urea in different age-groups treated with steroids
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Urea and Creatinine improve quite slowly when not being treated with steroids (Fig 5 & 6) compared to the rapidity in the
treated treated-group. It takes a much longer time for baseline Urea ( 13.7+2.6; range 8.1-17.4) to return to normal level
(7.7£1.1;range 5.9-11.1) as well as for creatinine with a baseline level (392.2+195.9;range 159-837) and final level
(141.9+34.4; range 92-220).
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Figure 5: The change of Urea in different age-groups treated with steroids.
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DISCUSSION

AIN is a renal tubulointerstitial nephritis with abundant inflammation and cell filtration, which always cause an acute attack
of renal function. Most AKI patients recover quickly and only a small number of patients may subsequently develop into
chronic kidney disease because of chronic interstitial inflammation and fibrosis. In our study, the data of 98 AIN patients
were retrospectively collected. All of these patients with AKI induced by medications includes non-steroidal anti-
inflammatory drugs (NSAIDs), antibiotics, antiviral drugs (ex. ribavirin), or Chinese herbals, and the renal pathology
showed filtration of considerable inflammatory cells into the renal interstitium.

As we all know, Corticosteroids have a very important role in the anti-inflammatory process and in the prevention of
interstitial fibrosis”. However, the role of steroids on AIN is still controversial according to some authors. Herein, our
study provided an analysis of a large series of biopsy-proven AIN gathered so far (98 patients) and follow-up sufficiently
long to ascertain the final outcome of every patient, and demonstrated that corticosteroids remained an important treatment
for AIN. Our data showed that the patients who receive treatment with steroids not only had a more quicker relief of
clinical manifestations such as rash, loin/flank pain, oliguria/anuria or oedema and hypertension, but also had a
significantly lower final Urea and Creatinine levels than those who were treated without steroids in 24th week, and the
proportion of patients that entered into chronic dialysis was significantly less than those in the control group, suggested that
therapy of steroids may improve the short-term and long-term prognosis of AIN patients. Furthermore, we found that the
early initiation of steroid treatment may accelerate the recovery of the AIN patients. This effect was taken especially as
early as within two weeks after steroid treatment has started. Some documents confirmed that the introduction of
Prednisone earlier can achieve a better control*® and prevent relapses. But Clarkson et al'® performed a retrospective study
in a relatively large series of 60 patients with biopsy-proven AIN to define the influence of steroids on this disease. Of
them, 25 patients (60%) received steroid treatment, whereas the remaining 17(40%) received only supportive care. No
difference in serum creatinine levels was observed between the two groups after 1, 6, and 12 months following AIN.
However, in Clarkson’s study a considerable delay for the introduction of steroids therapy (median time 3 weeks) after
renal biopsy may be an important reason. Our study showed that 95.9% AKI patients almost fully recover their renal
function after the introduction of corticosteroid at the very beginning, suggesting that steroid treatment should be started
immediately or soon after the diagnosis is made in order to avoid the risk of incomplete renal function recovery.

Additionally, we further observed the effect of AKI patients’ age on renal function recovery. Our research indicated that for
old AKI patients (above 60 years old), renal function recover much more slowly that young (18-40) and middle-aged (40-
60) patients, However, even for old patients, therapy with steroids in time for AKI patients still improved their prognosis.
No significant side effects attributable to steroids were observed, probably due to the short duration of treatment (1-12
weeks). We think that this latter point has not been sufficiently emphasized because most of the patients with AIN started to
improve after the withdrawal of the offending agent or treatment of the causative aetiologies.

In conclusion, our data strongly suggests a very beneficial influence of steroids on the outcome of AIN, regardless of age.
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