
Received: 2020.10.05
Accepted: 2021.01.14

Available online: 2021.02.03
Published: 2021.03.15

 1634   1   3   17

Florid Interstitial Hemorrhages: A Novel Feature 
of Amoxicillin-Clavulanate-Induced Acute 
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 Patient: Male, 33-year-old
 Final Diagnosis: Amoxicillin-Clavulanate induced acute tubulointerstitial nephritis
 Symptoms: Hematuria
 Medication: —
 Clinical Procedure:	 Bone	marrow	biopsy	•	renal	biopsy
 Specialty:	 Nephrology	•	Pathology

 Objective: Challenging differential diagnosis
 Background: Acute tubulointerstitial nephritis is most often induced by drug therapy and is characterized by the presence 

of edema, inflammatory infiltrates, and sometimes granulomas within the interstitium. We report this case to 
describe florid interstitial hemorrhages as a novel feature of Amoxicillin-Clavulanate-induced acute tubuloint-
erstitial nephritis.

 Case Report: A young man presented with intermittent visible hematuria and acute kidney injury after a course of Amoxicillin-
Clavulanate for upper respiratory tract illness. Renal biopsy demonstrated acute tubulointerstitial nephritis with 
multifocal intense interstitial hemorrhages, intratubular red blood cells, and red blood cell casts. At the same 
time, he was diagnosed with acute lymphoblastic leukemia. Leukemic cellular infiltration and other potential 
causes of tubulointerstitial nephritis were ruled out.

 Conclusions: Drug-induced tubulointerstitial nephritis can be associated with florid interstitial hemorrhages. This can lead 
to an atypical clinicopathological presentation of tubulointerstitial nephritis, masquerading as glomerulone-
phritis, vasculitis, or infectious interstitial nephritis.
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Background

Over two-thirds of tubulointerstitial nephritis (TIN) cases are 
drug-induced, most commonly due to non-steroidal anti-in-
flammatory agents and antibiotics. Beta-lactam antibiotics 
are among the worst precipitating agents, causing tubuloint-
erstitial nephritis in days to weeks following exposure via cell-
mediated immunity [1].

The histopathological hallmark of drug-induced TIN is inter-
stitial edema associated with inflammatory cells, within the 
renal interstitium, whereas the glomeruli and blood vessels 
are spared [2]. Interstitial infiltrates are mostly composed 
of lymphocytes, macrophages, eosinophils and plasma cells. 
Sometimes, interstitial granulomas may be observed. The usu-
al renal presentation is with acute/subacute kidney injury as-
sociated with pyuria, white blood cell casts, microscopic he-
maturia, and low-grade proteinuria [3].

We report this case to describe florid interstitial hemorrhag-
es as a novel feature of Amoxicillin-Clavulanate-induced TIN. 
This was associated with visible hematuria and red blood cell 
casts, which are features uncharacteristic of TIN.

Case Report

A 33-year-old Arab male patient was admitted via the emer-
gency department with intermittent painless visible hematu-
ria of 3 weeks’ duration. Three weeks before the onset of he-
maturia, he had a throat infection for which he took a 2-week 
course of Amoxicillin-Clavulanate. He denied any previous ep-
isodes of hematuria, family history of renal disease, intake of 
non-steroidal anti-inflammatory agents or any medication other 
than Amoxicillin-Clavulanate. One week before admission, he 
had consulted a physician for bilateral flank pain. At that time, 
laboratory tests revealed a serum creatinine of 106 μmol/L, mi-
croscopic hematuria, and pyuria. The coagulation profile was 
normal. A non-contrast computed tomography scan ruled out 
nephrolithiasis, pyelonephritis, and urinary tract obstruction.

At the time of admission, the patient was apyrexial. Blood pres-
sure was 127/79 mmHg. There was no evidence of skin rash, 
arthritis, or facial/peripheral edema. Posterior cervical, supra-
clavicular, and axillary lymphadenopathy was noted. Lymph 
nodes were 2-3 cm in size, non-tender, and mobile. The rest 
of the physical examination was unremarkable. Basic laborato-
ry studies (summarized in Table 1) disclosed severe renal dys-
function, with serum creatinine of 466 μmol/L. This was asso-
ciated with hematuria, pyuria, and low-grade proteinuria, but 
no bacteriuria or crystaluria. A Doppler ultrasound scan of the 
kidneys was normal. Renal biopsy was organized to exclude 
rapidly progressive glomerulonephritis and tubulointerstitial 

nephritis. A peripheral blood smear demonstrated eosinophil-
ia, monocytosis, and circulating blast cells, prompting urgent 
bone marrow examination. An immunology workup was neg-
ative for antinuclear, anti-glomerular basement membrane, 
and anti-neutrophil cytoplasmic antibodies. Serum C3 and 
C4 levels were normal. Serology was negative for HBV, HCV, 
and HIV, and serum protein electrophoresis did not show any 
monoclonal bands.

A renal biopsy was performed on day 2 of admission. All salient 
histopathological findings were limited to the interstitial com-
partment and tubules. The cortical and medullary interstitium 
was edematous and infiltrated with a mixture of lymphocytes, 
plasma cells, and eosinophils (Figure 1). However, the most 
striking feature was florid multifocal interstitial hemorrhages 
(Figure 2). Abundant red blood cells in several tubules and red 
blood cell casts in some tubules were also seen. The glomer-
uli appeared normal, with patent capillary lumina and normal 
thickness of the capillary walls. No red blood cells were noted 
in the Bowman’s spaces. Direct immunofluorescence studies 
did not show any significant deposition of immunoglobulins 
(IgG, IgA, and IgM), complement components (C3, C1q), fibrin-
ogen, or kappa/lambda light chains. Small arteries and arteri-
oles were within normal limits. Mild (5-10%) focal tubular at-
rophy and interstitial fibrosis was seen. Hence, a diagnosis of 
drug-induced acute TIN was made. Bone marrow aspiration 
and trephine biopsy was done on day 3 of admission; flow cy-
tometry confirmed the diagnosis of T cell acute lymphoblas-
tic leukemia. The diagnosis of acute lymphoblastic leukemia 
broadened the differential diagnosis of renal dysfunction, as 
kidney injury from leukemia or its complications is well rec-
ognized. Immunohistochemical staining was carried out by an 
experienced hematopathologist to detect possible leukemic in-
filtration; staining was negative for TdT, CD10, CD7, CD99, and 
CD56. SV40 antibody staining for BK virus was also negative.

The patient was transferred to the Hematology/Oncology 
Center. Treatment of T cell acute lymphoblastic leukemia was 
initiated according to the UKALL 14 protocol on day 6 of admis-
sion. At that time, serum creatinine was 822 μmol/L, although 
the patient remained non-oliguric with no significant electro-
lyte or acid-base disturbances. Dexamethasone was given at a 
dose of 16 mg/day for 7 days (Steroid-Pre-phase) followed by 
3 pulses of Dexamethasone (20 mg/day for 4 days each) com-
bined with Vincristine, Daunorubicin, Pegylated Asparaginase, 
and Methotrexate as phase 1 of induction chemotherapy. It 
was felt that the glucocorticoid component of this therapeu-
tic regimen will constitute an effective therapy for TIN as well. 
Serum creatinine levels started to decrease 3 days after ini-
tiation of Dexamethasone, decreasing to 80 μmol/L 8 weeks 
later (Figure 3). Eosinophilia, hematuria, and proteinuria re-
solved by 2 weeks, 4 weeks, and 6 weeks, respectively, after 
initiation of steroid therapy. The patient traveled abroad for 
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Test Result Reference

Hemoglobin (gm/dL) 14.2 13-17

White blood cells (×103/μL) 9.6 4-10

Neutrophils (%) 41.5 55-70

Lymphocytes (%) 22.7 20-40

Monocytes (%) 18.2 2-8

Eosinophils (%) 17.2 1-4

Basophil (%) 0.4 0.5-1

Platelets (×103/μL) 253 150-400

Prothrombin time (sec) 11.2 9.7-11.8

Partial thromboplastin time (sec) 27.4 24.6-31.2

INR 1.0 0.9-1.1

BUN (mmol/L) 12.3 3-8

Creatinine (μmol/L) 466 62-106

Sodium (mmol/L) 139 136-145

Potassium (mmol/L) 4.5 3.5-5.1

Bicarbonate (mmol/L) 28 22-29

Chloride (mmol/L) 102 98-107

Calcium (mmol/L) 2.27 2.20-2.55

Phosphate (mmol/L) 1.23 0.81-1.45

Uric acid (μmol/L) 493 202-416

24-hour urine protein (g) 1.1 <0.15

Urine red blood cells (/μL) 1,824 1-9

Urine white blood cells (/μL) 197 1-9

Urine casts RBC, WBC, Granular –

Urine culture Negative

ASO titer (IU/ml) 208 <200

Table 1. Laboratory investigations at the time of admission.

stem cell transplantation after receiving the second phase of 
induction therapy.

Discussion

Initial evaluation of this patient was focused on determining 
the etiology of the visible hematuria and acute kidney inju-
ry. Urinary tract infection, coagulopathies, structural lesions 
of the urinary tract, and nephrolithiasis had already been ex-
cluded by initial laboratory tests and radiological imaging of 
the urinary tract 1 week earlier.

Glomerular diseases such as IgA nephropathy, crescentic glo-
merulonephritis, and post-streptococcal glomerulonephritis 
were considered as a cause of macroscopic hematuria and acute 
kidney injury. Heavy glomerular hematuria in IgA nephropathy 

can also induce acute kidney injury through oxidative stress 
and tubulotoxicity. This possibility was also contemplated. On 
the other hand, absence of edema, normal blood pressure, eo-
sinophilia, pyuria, and low-grade proteinuria after recent intake 
of antibiotics also raised the suspicion of drug-induced TIN. 
Red blood cell casts, once considered a hallmark of glomeru-
lar pathology, have also been described in acute TIN, caused 
by red blood cell entry into tubular lumens where they admix 
with Tamm-Horsfall glycoprotein [4]. Conversely, macroscopic 
hematuria is uncommon with the use of modern antibiotics 
(in contrast to Methicillin-induced TIN, which has long been 
considered prototypical of drug-induced TIN) [3,5,6]. Renal his-
topathology not only confirmed TIN but also disclosed a re-
markable finding of florid interstitial hemorrhages. Interstitial 
hemorrhage is usually seen in rather different clinical settings, 
such as renal infarction, infectious nephritides (eg, Herpes sim-
plex virus, Adenovirus, Hantavirus, Rickettsia), ANCA-related 
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Figure 1.  Photomicrograph depicting renal biopsy with 
marked interstitial edema and renal tubules full of 
red blood cells (stars). Inflammatory cells including 
lymphocytes and eosinophils (arrows) are seen within 
the interstitium. Hematoxylin and Eosin stain; original 
magnification ×400.

Figure 3.  Evolution of serum creatinine during treatment and 
follow-up (please see text for details).
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Figure 2.  Renal tissue with marked interstitial (arrowheads) 
and intratubular hemorrhages (star). Hematoxylin and 
Eosin stain; original magnification ×400.

vasculitis, trauma, coagulopathies, and in kidney transplant 
patients, acute cellular/antibody-mediated rejection. It ap-
pears that the interstitial inflammation was severe enough to 
lead to a significant breach in the integrity of the walls of the 
interstitial blood vessels and tubular basement membranes. 
This resulted in generous extravasation of red blood cells 
from the peri-tubular capillaries into the interstitium, causing 
widespread interstitial hemorrhages. The hemorrhages then 
extended into the renal tubules, producing visible hematuria 
and red blood cell casts [7]. Raised interstitial pressure second-
ary to the inflammatory process may have facilitated the entry 
of red blood cells into the tubules through disrupted tubular 
basement membranes. Interestingly, Ferrari et al described a 
case of acute interstitial nephritis after Amoxicillin, featuring 

intratubular red blood cells and red blood cell casts on renal 
biopsy [8]. By contrast, frank interstitial hemorrhages were not 
seen. Interstitial hemorrhages have been reported in patients 
with IgA nephropathy who were concurrently taking oral an-
ticoagulants [9,10]. Direct immunofluorescence studies ruled 
out IgA nephropathy in our patient. Slightly raised anti-strep-
tolysin O antibodies’ titer probably indicated previous strep-
tococcal infection. However, there was no serological or histo-
logical evidence of post-infectious glomerulonephritis: serum 
complement levels were normal, the glomeruli did not show 
any proliferative/crescentic change, and immunofluorescence 
studies precluded immune complex mediated glomerulopa-
thies. Ultrastructural examination of glomeruli was desirable 
to rule out the possibility of co-existing thin basement mem-
brane disease or Alport syndrome, but electron microscopy is 
not available at our institution. Nevertheless, the presence of 
many red blood cells in renal tubules, but not in the Bowman’s 
spaces, was suggestive of a ‘tubular’ rather than ‘glomerular’ 
origin of hematuria.

An important consideration in our patient, excluded by immu-
nohistochemical workup, was renal interstitial infiltration by 
leukemic cells. This has been documented in 83% of autopsy 
cases of acute lymphoblastic leukemia, although interstitial 
hemorrhages have not been described [11]. Renal interstitial 
infiltration by leukemic cells can cause acute kidney injury, ei-
ther by causing vascular stasis without any structural injury 
to the nephrons, or by inducing TIN [12-15]. However, in both 
these situations, immunohistochemical staining is positive 
for leukemic cells. BK virus infection has been reported to in-
duce hemorrhagic tubulointerstitial nephritis in patients with 
acute leukemia. This possibility was also excluded by nega-
tive SV40 staining.

In summary, antecedent exposure to Amoxicillin-Clavulanate, 
systemic eosinophilia, abundance of eosinophils and plasma 
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cells in the interstitial infiltrate, and exclusion of other renal 
pathologies in our patient suggested Amoxicillin-Clavulanate-
induced hemorrhagic tubulointerstitial nephritis. The hematuria 
started within 3 weeks of exposure to Amoxicillin-Clavulanate, 
which is consistent with the time course of drug-induced TIN. 
An analysis of more than 150 cases of drug-induced TIN by 
Rosert et al revealed that renal manifestations developed with-
in 3 weeks of starting the inciting drug in about 80% of pa-
tients [6]. The etiology is a delayed hypersensitivity immune 
reaction driven by antigen-reactive T cells; therefore, the re-
action is idiosyncratic, not related to the dose of Amoxicillin-
Clavulanate or duration of therapy [3,16,17]. We believe that 
glucocorticoids given during the steroid-pre-phase and as a 
part of induction therapy promoted the resolution of intersti-
tial inflammation and recovery of renal function, thereby avoid-
ing the need for dialysis. Glucocorticoids are often employed 
to treat severe interstitial nephritis that persists despite dis-
continuation of the inciting agent.

Conclusions

This patient with T cell acute lymphoblastic leukemia had 
Amoxicillin-Clavulanate-induced TIN featuring extensive in-
terstitial hemorrhages in conjunction with visible hematuria 
and red blood cell casts. Antibiotic-related TIN should be con-
sidered in patients presenting with these features, simulating 
glomerulonephritis, vasculitis, or infectious interstitial nephri-
tis. The key is to follow an open-minded diagnostic approach, 
moving from a broader to a narrower differential diagnosis list.
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