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ABSTRACT.    Acute tubulo-interstitial nephritis (TIN) is a well known complica-
tion of many drugs such as antibiotics, diuretics, non-steroidal anti-
inflammatory drugs, therapeutic agents, and chemicals such lithium and plat-
inum.  It is characterized by a triad of rash, fever and eosinophilia.  We present
here the clinical features and management outcome of 8 cases encountered in
our hospital over the last 5 years.  Antibiotics were the inducing agent in 6 of
the 8 cases, while the remaining two cases were induced by frusemide and lith-
ium.  The most common inducing antibiotic in our area was amoxycillin (4/8
cases).  A case of drug-induced TIN by cefotaxime was encountered in the
study, which we believe to the best of our knowledge is the first report of drug-
induced TIN by this antibiotic.  All the patients made excellent recovery by the
withdrawal of the inducing drug, steroid therapy and dialysis in some cases.  A
high index of suspicion is required to make an early diagnosis and to prevent
renal damage.  Clinical diagnosis can be confirmed by renal biopsy.
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Introduction

Acute tubulo-interstitial nephritis (TIN) is most often due to a hypersensitivity reaction
to various drugs, most commonly due to antibiotics (beta-lactam agents such as pen-
icillins, and cephalosporins, rifampicin sulphonamides); non-steroidal anti-
inflammatory drugs (NSAIDs); diuretics (frusemide, thiazides) and other drugs such as
phenindione allopurinal, cimetidine, phenytoin, lithium and platinum[1,2].  The cardinal
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pathological changes in TIN consist of inflammatory cell infiltration of the interstitium,
with moderate tubular damage, but normal glomeruli.  The interstitial infiltrates gener-
ally consist of acute inflammatory cells.  Often eosinophilic, but sometimes plasma
cells predominate and oedema may be marked[2].  Although drugs are increasingly con-
sidered as an important cause of acute renal failure (ARF), the incidence of drug-
induced TIN is uncertain because of incomplete notification, insecure diagnosis and
more importantly the population exposed to individual drugs is difficult to quantify[3,4].

The clinical features of acute drug-induced TIN classically begin abruptly with fever
(85-100% of patients), athralgia, maculopapular rash (25-50% of patients), macro-
scopic or microscopic haematuria (95% of patients) and acute oliguric or non-oliguric
renal failure[1,2].  Sterile pyuria, mild proteinuria (less 2 g/ 24 hr) and eosinophilia are
frequently found[2].  Eosinophilia, typically lasting only one or two days, occurs in
80% of the patients.  

The purpose of this study was to review the cases of acute TIN seen in our hospital
over the last 5 years and to call the attention of physicians to the occurrence of this con-
dition and its unusual presentation in some instances.

Materials and Methods

A retrospective study of the records of all patients admitted to the Renal Unit of King
Khalid National Guard Hospital, Jeddah, was carried out covering the last 5 years.
During this period, 1,149 patients were registered at our Nephrology clinic, having
been referred from various hospitals mainly in the Jeddah area and the western region
of the Kingdom.  Of these patients, 276 were diagnosed as ARF and 200 kidney biop-
sies were carried out.  Eight were histologically confirmed as TIN.  Patients with ARF
and TIN were segregated in separate computer files for loser analysis.  Computer files
were obtained from the Management Information System (MIS) of the hospital.  The
following information was obtained from the files via:  age, sex, dates of admission and
discharge, history on admission, clinical features, investigations and diagnoses.  Also
obtained were the drugs received before and during hospitalization, and details of treat-
ment.  The possibility of environmental or occupational toxic exposure was ascertained
from the patient or the relatives.

Results

During the study period, 8 patients were identified with ARF, who developed TIN.
In all the patients, the diagnosis was made on clinical grounds and confirmed by renal
biopsy.  The TIN inducing drugs were amoxycillin in 4 patients, and 1 case was in-
duced by frusemide, cefotaxime, rifampicin, and lithium.  The clinical features, in-
vestigations and management of these patients are shown (see Table 1).  The interval
between taking the TIN-inducing drug and the appearance of symptoms ranged from 7
to 14 days.  Five patients presented with fever while 3 were apyrexial.  One patient pre-
sented with skin rash and eosinophilia, while the others presented with fatigue and
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weakness.  Five patients were oliguric on admission while the remaining 3 were non-
oliguric.  Four patients required haemodialysis, 3 of whom required dialysis for less
than 2 weeks while the remaining 1 required dialysis for 6 weeks.  Treatment of the pa-
tients was affected by withdrawing the inducing drug and therapy with prednisolone 1
mg/kg/per day and gradually reduced over a period of 4 to 6 weeks.  All the patients
made a successful recovery and their serum creatinine returned to normal within 6
months of starting treatment.

Discussion

Acute TIN is a well known complication of many drugs including antibiotics, diuret-
ics, analgesics, and chemicals such as platinum[5] and lithium[6].  The pathogenesis of
drug-induced TIN in humans is largely unknown and is at present purely putative[2].
Present knowledge is based on animal models of immunological disturbances which
can produce TIN and these fall into three categories.  Firstly, immune complex (im-
munoglobulin and complement) deposition in the interstitium or on tubular basement
membrane[7].  The relevance of this pathogenic mechanism to human drug-induced
TIN is not quite clear.  Secondly, anti-tubular basement membrane (anti-TBM) anti-
body formation has been proposed in methicillin nephritis[8], but anti-TMB antibodies
have rarely been demonstrated in other drug-induced TIN[7].  Thirdly, although there is
no firm evidence that cell-mediated mechanisms are important in the production of hu-
man TIN, they have been implicated in animal models[9,10].  Based on histological ev-
idence, it has been suggested that cell membrane mechanisms of injury are likely to be
paramount in clinical TIN[11].

The diagnosis of drug-induced TIN requires a high index of suspicion, and can easily
be missed, especially in patients who make a spontaneous recovery.  In any patient with
renal failure of obscure aetiology, a detailed history of drug intake (both prescribed and
self-administered) should be obtained from the patient or close relatives, as well as, any

TABLE 1.  Clinical Features of Patients with Drug-Induced Tubulo-Interstitial Nephritis.

Case
No.

Sex Age Fever Skin
Rash

24hr Urine
Protein

Maximum
Serum

Creatinine
(Umol/L)

Dialysis
Required

Renal Signs Inducing
Drug

1

2

3

4

5

6

8

M

M

F

F

M

F

M

M

28

23

55

55

40

30

48

48

+

+

+
-

+

-

+

-

-

-

+
-

-

-

-

-

-

-

+
-

-

-

-

-

850

950

750

1000

650

750

700

750

1200

1200

1200

800

500

400

900

700

Yes

Yes

Yes

No

No

No

Yes

No

Oliguric

Oliguric

Oliguric

Oliguric

Non-Oliguric

Non-Oliguric

Oliguric

Non-Oliguric

Amoxycillin

Amoxycillin

Frusemide

Rifampin

Amoxycillin

Amoxycillin

Lithium

Cefotaxime

7

Eosin-
ophilia
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possible environmental or  occupational toxic exposure.  There are at least two main
types of presentations of TIN.  The first is typified by methicillin nephritis, which oc-
curs several days after regular intake of the drug has been commenced and has a rather
indolent presentation[2].  The second is a relatively more sudden presentation with fe-
ver, rigors, arthralgia, nausea, vomiting, diarrhoea, and oliguria occurring within hours
of re-exposure to the inducing drug.  This type of presentation follows re-exposure to a
drug such as rifampicin, well-tolerated during an earlier course of treatment, but pre-
cipitating an acute multi-system disturbance on a second encounter.  In all instances,
apart from detailed history and routine investigations of renal function, the diagnosis is
best confirmed by renal biopsy.  It should be remembered that the classical triad of
rash, fever, and eosinophilia commonly used to suspect TIN occurs in less than 30% of
the patients.  The diagnosis should be suspected in any case of ARF of obscure or un-
known aetiology.

Patients in intensive care units or those with severe liver diseases, are exposed to sev-
eral medications including antibiotics and analgesics.  They are liable to development
of TIN with insults to the kidney if the possibility of TIN is not born in mind.  For ex-
ample, 1 of our patients (see Patient No. 4 in Table 1), was known to have liver cirrho-
sis.  She developed severe oedema and frusemide was given with albumin infusion.
She initially had diuresis, but 7 days later, she became oliguric and her creatinine rose
from 220 aemol/L to 800 aemol/L.  It was presumed that she has hepatorenal syn-
drome, but she looked clinically to well for this syndrome.  However, a renal biopsy
confirmed the presence of acute interstitial nephritis.  The discontinuation of frusemide
and therapy with butamide 2 mg 12 hourly for 2 weeks led to her improvement and re-
turn of the renal function to normal.  The creatinine decreased to 240 aemol/L and stab-
ilised at that level.

FIG.1.  Photomicrograph of the renal biopsy of one of the patients showing the characteristic histological

  features of TIN.  
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The most common cause of drug-induced TIN in this series was amoxycillin.  This is
not surprising since it is a widely prescribed antibiotic in our area and it can be readily
obtained over the counter in most pharmacies.  Hence, the extent of antibiotic-induced
TIN in our locality, as with many developing countries, will be difficult to estimate.
The cephalosporins had been associated with TIN, i.e., cephalothin[12,13], cephalexin
[14], cephradine[15], and cefoxitin[16].  This is not surprising since the drugs are struc-
turally related with the same nucleus.  One of our patients developed drug-induced TIN
following ingestion of cefotaxime, another cephalosporin, similar to the cephalosporins
reported above.  To our knowledge, this is the first report of cefotaxime-induced TIN.

In addition to withdrawal of the suspected drug and the usual management of renal
failure, steroids often in high doses are frequently recommended for the treatment of
acute drug-induced TIN[1,2].  Some patients may require dialysis for management of
the acute renal failure as in the present series.  Overall, most patients make a good re-
covery of their renal function as all our patients did.  However, the importance of a
high index of suspicion cannot be overemphasised if correct diagnosis is to be achieved
early and severe renal damage prevented.
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